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Index Case

® 49 yo female: generalized abd pain and wt
loss; abnormal CT

m Colonoscopy: tubular adenoma

m Upper device-assisted enteroscopy without

f

C

uoroscopy: localized nodular mucosa in the
uodenal bulb; many superficial ulcers in the

distal jejunum at 260 cm; remainder of exam
normal












Pathologic Findings

= Ulcerated distal jejunum: active chronic enteritis
with ulcerations, extensive surface and glandular
metaplasia of gastric pyloric type; no granulomas

= Differential considerations:
m CD
m Drug-induced
m Chronic ischemia



Techniques for small bowel examinations

Small bowel follow through (SBFT)

Computed tomography enterography (CTE)

Magnetic resonance imaging enterography (MRE)

Capsule endoscopy (CE)

Device-assisted enteroscopy (with or without fluoroscopy)
- Double Balloon Enteroscopy (DBE)

- Single Balloon Enteroscopy (SBE)

Mesenteric angiogram (CTA, MRA) and mesenteric Doppler
study for vascular causes of disease



Small bowel ulcers: differential considerations

= Inflammatory disorders
= Peptic ulcer (duodenumj)
= [solated terminal ileal ulcers
= Treatment-related: drugs (NSAIDs; 245l i%5); radiation
= Crohn disease
s [TB
s Other

m Vascular disorders
s \Vasculitis (systematic)
Behcet's disease

» Other inflammatory venooclusive diseases
s SLE
= Enterocolic lymphocylic phlebitis

Vascular "dysplasia”
Microangiopathic ischemic ulcers (MAIU)

m Enteropathy-associated ulcers
= Neoplastic
= CMUSE
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Isolated lleitis

TABLE 3. Morphologic Findings and Clinical Presentation as Predictors of Progression to CD
in Patients With an Isolated lleitis

Outcome = CD Outcome = No CD

Blinded Morphological Categorization
CAl—favor CD (n = 15)* 7 (47%) 8 (53%)
FAl—not diagnostic of Crohn disease (n = 14) 3(21%) 11 {79%)
Clinical Presentation
Asymptomatic (n = 14)
CAl present (n = 11, 79%) 0 11 (100%)
CAl absent (n = 3, 21%) 0 3 (100%)
Symptomatic (n = 15)f
CAl present (n = 10, 67%) 8 (80%)
CAl absent (n = 5, 33%) 2 (40%)

*Morphologic categonzation mto CAl or FAI was not a statistically significant predictor of progression to CD
(P = 0.24; 2-tmled Fisher exact tosi).

fThe presence of symptoms at the time of index colonoscopy was a significant predictor of progression to CD
in patients with an 1solated dats (P < 0.001). None of the asymptomatic group patients progressed to CD.

CAIl indicates chronic active ileitis, favor CD; CD, Crohn disease; FAI, focal active llatis, not diagnostic of CD.

Courville et al. Am J Surg Pathol 2009;33:1341-1347




NSAIDs-induced injury

m Clinical:
= Gl bleeding
= Ulcerations
= Small bowel obstruction (usually subacute)

s Pathogenesis:
= [opical irritation

= Increased permeability due to damage to epithelial cells and tight
junctions

= Changes to microcirculation

= All leading to infiltration by luminal antigens, inflammatory agents,
which cause erosions or ulcers



NSAIDs-induced injury

= Pathology
= Mucosal erosion or ulceration
= Toxic-ischemic pattern
= Focal chronic changes in small bowel similar to CD

= Diaphragm disease: submucosal edema, fibrosis
involving submucosa and muscularis propria),
leading to stricture, usually multiple
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Kelly er al Arch Surg. 2005;140 (12): 1162-1166
Pathology outline




NSAID (LIST OF NON STEROIDAL ANTI-INFLAMMATORIES)

Aspirin (Anacin, Ascriptin, Bayer, Bufferin, Ecotrin, Excedrin)
Choline and magnesium salicylates (CMT, Tricosal, Trilisate)
Choline salicylate (Arthropan)

Celecoxib (Celebrex)

Diclofenac potassium (Cataflam)

Diclofenac sodium (Voltaren, Voltaren XR)

Diclofenac sodium with misoprostol (Arthrotec)

Diflunisal (Dolobid)

Etodolac (Lodine, Lodine XL)

Fenoprofen calcium (Nalfon)

Flurbiprofen (Ansaid)

Ibuprofen (Advil, Motrin, Motrin IB, Nuprin)

Indomethacin (Indocin, Indocin SR)

Ketoprofen (Actron, Orudis, Orudis KT, Oruvail)

Magnesium salicylate (Arthritab, Bayer Select, Doan's Pills, Magan, Mobidin, Mobogesic)
Meclofenamate sodium (Meclomen)

Mefenamic acid (Ponstel)

Meloxicam (Mobic)

Nabumetone (Relafen)

Naproxen (Naprosyn, Naprelan®)

Naproxen sodium (Aleve, Anaprox)

Oxaprozin (Daypro)

Piroxicam (Feldene)

Rofecoxib (Vioxx)

Salsalate (Amigesic, Anaflex 750, Disalcid, Marthritic, Mono-Gesic, Salflex, Salsitab




Small bowel ulcers: differential considerations

= Inflammatory disorders
= Peptic ulcer (duodenumj)
= [solated terminal ileal ulcers
= Treatment-related: drugs (NSAIDs; 245l i%9); radiation
= Crohn disease
s [TB
s Other

m Vascular disorders
s \Vasculitis (systematic)
Behcet's disease

» Other inflammatory venooclusive diseases
s SLE
= Enterocolic lymphocylic phlebitis

Vascular "dysplasia”
Microangiopathic ischemic ulcers (MAIU)

m Enteropathy-associated ulcers
= Neoplastic
= CMUSE



Crohn Disease

Involves any segment of the Gl tract
s Small bowel only (40%), colon only (30%), other (30%)

Multifocal or segmental disease

s Sharply demarcated lesions with intervening normal mucosa
(skip lesions)

Disease beyond the mucosa, often transmural, leading
to stricture, fissure, sinus tract, fistula

Granulomatous
Deep ulceration

Relatively unique clinical and endoscopic features
when present






Crohn disease involving gastric mucosa
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Features that help distinguish between Crohn disease and
intestinal tuberculosis

T
Crohn disease Intestinal tuberculosis
Clindcal & Penanal deease & High-swinging fever (>38.5%C) n
manifoslation absance af antrastdomeal
abscess
» Evidence ol pulmanary TH an
chest radiograph
Radingraphic & Symmatnical bowal wall | & Asymmetncal bowel wall
fimidings {7,/ MRI) Ehackening thickareg
= Masentenc fibrofatty s Inflammatory mass centered
praldferation (oreaprg arcund the cetum and
Fat) wrvekoapang tha tarmimal dewum
u Mesentenc vasoular » Large mesentene nodes with
engorgement {comb ot centers
sign | » Ascles
& Small homogenous
pencecal lymph nodes
Endoscopic findings | o Longtuwdina ulcers » Trarsverss uloers
u Aphthous uicers u Hypartrophe mucoss
& Cobblestoned mixosa | & Scars/fbrous
a Préderyaton of bands finflammatory pobps
igocecal valve = Gaping/destruction of deccecal
w Multhples skop |esssins B
& Anorectal besions & Hyporamic nodules
Histopathaboglc = Sangls granulomas » Caseatng gramdomas or
fimdings & Architectur sl disteatomn postrae Soid-last baclh staanng™
destant from s Confluent {25/ beopsy) and lange
orarndomatous {dhameter >200 micrometers)
inflamematicn granulomas; subimucosal
granuilomas
= Ukers bnad by apthebod
histiocytes
s Deiproporhonate submucosal
willammation

TH: tubsrouloss; CT: computed tomography; MAL: magnetic fesonance maging.
* Features pathognomonic for intestinal TB but present in <30 percent of cases; no single
wvanable descnbed above i absolutely speals: for efther condbion otharwme,
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Vascular disorders

m Large arterial vasculitis or thromboemboli lead to
diffuse mucosal necrosis or transmural infarct,
and usually not part of the differential diagnosis
of discrete ulcers

m Small to medium-sized vessel disorders



Ischemic pattern of injury
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Behcet's Disease (BD)

First described by Hulusi Behget, a Turkish dermatologist, in 1937
Recurrent systemic inflammatory disorder of unknown origin
Clinical: remission and exacerbation of mucocutaneous (oral,
genital), ocular, articular, vascular, or Gl lesions
Most common in populations along the ancient Silk Road

m Turkey has the highest prevalence: 80-370 cases/100,000

» East Asia: 13.5-20 cases/100,000

= North America: 0.12-0.33 cases/100,000
Age of onset: 20-40y

Lee et al. Inflamm Bowel Dis 2013:19:1833-1838

de Chambrun et al. Autoimmunity Reviews 2012;11:687-698
Davatchi et al. Clin Rheumatol 2010; 29: 823-833



BD: clinical

m Oral to anus: Tl and cecum main sites for ulceration in
Gl tract

s Ulcers: punched-out; round or oval shaped; deep;
volcano-type; single (~70%) or multiple
= Tend to cause perforation

s Fistula, hemorrhage, perforations may occur

Isik et al. Scandinavian J Gastroenterol 2005; 40:599
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Behcet's disease: diagnosis

= No pathognomonic lab tests or histopathologic findings

s Clinical criteria
= Mason & Barnes
= Japanese
= Hamza
= O'Duffy
s Cheng & Zhang
= Dilsen
= International Study Group (ISG)

Dervis & Geyik J Dermatol 2005:32:266



Diagnostic criteria for Behcet's syndrome

Criterion

Required features

Recurrent oral ulceration

Aphthous (idiopathic) uleeration, observed by physician
or patient, with at least three episodes in any 12-month

period

Plus any two of the following:

Recurrent genital ulceration

Aphthous ulceration or scarring, observed by physician
or patient

Eve lesions

Anterior or posterior uveitis cells in vitreous in slit-lamp
examination; or retinal vasculitis documented by
ophthalmologist

Skin lesions

Erythema nodosum-like lesions observed by physician or
patient; papulopustular skin lesions or pseudofolliculits
with characteristic acnelform nodules observed by
physician

Pathergy test

a papule 2 mm or more in size developing 24 to 48 hours
after oblique insertion of a 20-gauge needle 5 mm into
the skin, generally performed on the forearm

International Study Group for Behcet's Disease. Criteria for diagnosis of
Behcet's disease. Lancet 1990; 335:1078.




Disease Activity Index for Intestinal BD

Patienis with ulcer in ilsocecal area
| |
Typieal intenstmal uleesr Atypical intenstinal uleer
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BD: pathological

s Mucosal lesions more likely ischemic type
= Vasculitis (particularly venules)
= Neutrophilic infiltration more prominent
= Secondary to ischemic mucosal damage
= In contrast to CD:
s Usually lack of epithelioid granulomas
= Lack of prominent mucosal architectural distortion
= Lack of nerve fiber hypertrophy



Small bowel ulcers: differential considerations

= Inflammatory disorders
= Peptic ulcer (duodenumj)
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Enterocolic lymphocytic phlebitis (ELP)

A rare form of vasculitis localized to the veins of the gastrointestinal tract without
evidence of systemic vasculitis

Term was coined by Saraga and Costa in 1989

Other names:
= Necrotizing and giant cell granulomatous phlebitis (Stevens, 1976)
= Mesenteric venous thrombosis (1971)
» Enterocolic lymphocytic phiebitiis (Haber, 1983)
= Mesenteric inflammatory veno-occlusive disease (Flaherty, 1994): (MIVOD)

Some cases may be related to drugs (Flutamide)

Mucosal ulcerations of small bowel and/or colon, of ischemic pattern
= Vasculitis of venules with lymphocytic infiltration, with thrombi (bowel wall, mesentery)
= Fibrointimal proliferation, thrombosis, venous occlusion

Haber et al. J Clin Gastroenterol 1993; 17: 327
Flaherty et al. AJSP 1994; 18:779

Wright et al. Am J Surg Pathol 2004, 28:542-547
Ngo et al. Arch Pathol Lab Med 2007; 131:1130



Ischemic mucosal ulcerations

Ngo & Chang. Arch Pathol Lab Med 2007; 131:1130



Mesenteric veins
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ldiopathic myointimal hyperplasia of
mesenteric veins (IMHMV)

Usually segmental (rectosigmoid), young, otherwise healthy
But rarely in older patients, ileal

Protrected abdominal pain, wt loss, bloody diarrhea
Clinically mimic IBD: unresponsive to meds -> resection
Biopsy: usually non-specific or ischemic pattern

Resected specimen: nonthrombotic, noninflammatory occlusion
of the mesenteric veins secondary to intimal smooth muscle
hyperplasia

m Also called idiopathic mesenteric phlebosclerosis (IMP)

Chang. J Chin Med Assoc 2007; 70:227 Platz et al. Gastroenterol Hepatol 2012; 8:700
Lanitis et al. Gastroenterol 2012; 142:e5-7
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Thrombotic microangiopathy (TMA)

m Thrombocytopenia and microangiopathic hemolytic anemia in
association with diffuse microthrombi of the arterial capillaries

m Spectrum of microangiopathic anemias:

® Hemolysis elevated liver enzymes and low platelet count syndrome

(HELLP)
® Hemolytic uremic syndrome (HUS)
® Thrombotic thrombocytopenic purpura (T'TP)

m Rare cases associated with transplantation (stem cell or solid
organ) with immunosuppressive drug exposure (cyclosporine,
tacrolimus, mitomycin or quinine), present with systemic
thrombi with relative sparing of the kidneys

Moake. N Engl J Med 2002; 347: 589-600



Small bowel ulcers: differential considerations
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CMUSE

(Cryptogenic multifocal ulcerous stenosing enteritis)

m First described in 1964

® Debray C ¢f o/ Entérite sténosante ulceéreuse plurifocale cryptogénétique. Arch Fr
Mal App Dig 1964;53:193-206

m Chronic nonspecific multiple ulcers (CNSU) of the small intestine
by Japanese
® Neuromuscular and vascular hamartoma (NMVH):
obliterative vascular changes

m Believed to be a special form of polyarteritis nodosa

m  Perlemuter G ¢f al. Multifocal stenosing ulcerations of the small intestine revealing
vasculitis associated with C2 deficiency. Gastroenterology 1996; 100:1628-32



Pathology

Multiple short stenosis involving jejunum and ileum;
some with ulceration

Ulcers superficial; mucosa normal in between the
ulcers;

Obliterative vascular changes in some cases

Setaffy et al. Endoscopy 2015; 47:345



Perlemuster et al. Gut 2001; 48:333
Kohoutova el al. Gastroent Res Pract 2013: 1D918031




| ]

4.

CMUSE/CNSU: Diagnosis

Persistent and occult blood loss from the GI tract except during bowel rest
or postoperative period
Intermittent bouts of intestinal obstruction

Confirmation of characteristic small intestinal lesions by gross examination,
radiography, enteroscopy.
Circular or oblique in alignment

Sharply demarcated from surrounding normal mucosa
) i

3 Geographic or linear in shape

| Multiple ulcers with <4 cm distance from each other

Shallow ulcers
Scarred ulcers (healing stage)

Exclusion of Crohn, NSAIDs and chronic intections

Perlemuster et al. Gut 2001; 48:333
Matsumoto et al. Gastrointestinal Endoscopy 2007; 66:599
Kohoutova et al. Gastroent Res Pract 2013: 1D918031



Enteroscopic Biopsies
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Index Case - continue
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Mesenteric ischemia due to fibromuscular
dysplasia (FMD)

= Non-inflammatory, non-atherosclerotic angiopathy
# More common in young to middle-aged women

m Usually involves the renal and internal carotid arteries,
but also mesenteric or intramural blood vessels of the
bowel in some patients

m Pathology:
s Medium-sized arteries
= Fibromuscular proliferation of intimal or medial layers
» Narrowing and gradual occlusion of the vascular lumen



Mesenteric Arteriovenous Dysplasia/Vasculopathy

Ischemia due to mesenteric or
enteric blood vessels

Idiopathic myointimal hyperplasia of mesenteric
veins (IMHMV)

Fibromuscular dysplasia (FMD) of arteries

Is Distinct From Fibromuscular Dysplasia ' e

AIFET |r (] .'.".'.f'._.: |'|I'._ .II”.I_
Xiredi i, MDD, Phi}* Lisig

1w alar ||'| -r-|.|'-1 1 IE "‘.” M OB OO T !.'.|'|'| TEARCHS
deroles aescuilbar dwsonder thal oo iy o

' rienics, such as remal, « ACT MmN

Patil et al. AJSP 2016



Vascular “dysplasia”
. |FMD  [IMHMV ____ |MAVD/V

Arteries Veins Arteries & veins
Endoscopy Strictures, ulcers, Ulcers, perforation Nodularity,
multfocal multfocal ulcers
Pattern of injury Ischemic or CD-like Ischemic or non- [schemic, CD-like,
specific mass, obstruction
Vascular changes Partial thickening of  Intimal thickening [ntimal and medial
intima or media CAUSING VENOUS hyperplasia;
occlusion advenitial fibrosis

Additional changes Smooth muscle
prt:-fi’r".

[nflammation No
Thrombi No
Granulomas No

Patel et al. J Interv Gastroenterol 2012; 2:199-201 Lanitis et al. Gastroenterol 2012; 142:e5-7

Dolak et al. J Crohn’s and colitis 2012; 6:354 Patil et al. AJSP 2016;




Small bowel ulcers: differential considerations

= Inflammatory disorders
= Peptic ulcer (duodenumj)
= [solated terminal ileal ulcers
= Treatment-related: drugs (NSAIDs; 245l i%5); radiation
= Crohn disease
s [TB
s Other

m Vascular disorders
s \Vasculitis (systematic)
Behcet's disease

» Other inflammatory venooclusive diseases
s SLE
= Enterocolic lymphocylic phlebitis

Vascular "dysplasia”
Microangiopathic ischemic ulcers (MAIU)

m Enteropathy-associated ulcers
= Neoplastic
= CMUSE






