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Abstract 
Eosinophilic gastroenteritis (EG) is a rare inflammatory 
disease of unknown etiology, characterized by focal or 
diffuse eosinophilic infiltration of the gastrointestinal 
tract. Although little over 250 cases of EG have been 
reported in the literature, EG is probably more common 
than reports in the literature would indicate. A retro- 
spective review of 25 patients with EG along with a 
review of the literature was done to identify clinical, 
laboratory, radiographic, and therapeutic features. An 
allergic disorder was present in 14 (56%) and a periph- 
eral eosinophilia was present in 24 (96%) of our pa- 
tients. The most common radiographic manifestations 
of the stomach and small bowel included stenosis and 
fold thickening, respectively. Thirteen patients had 
esophageal involvement, with the esophageal stricture 
being the most common abnormality found in these pa- 
tients. Steroids produced a good therapeutic result in 
most patients; the remaining patients responded to 
cromolyn and/or surgery. 
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Eosinophilic gastroenteritis (EG) is an inflammatory 
disease of unknown etiology characterized by focal or 
diffuse eosinophilic infiltration of the gastrointestinal 
tract, with clinical and radiographic manifestations re- 
lated to the location and layer of tissue involvement. 
The clinical course is chronic and characterized by ex- 
acerbations and remissions, with steroids providing a 
rapid relief of symptoms in most patients. This disease 
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can affect any part of the gastrointestinal tract but usu- 
ally involves the stomach and small bowel. An allergic 
diathesis is the proposed mechanism because most pa- 
tients with this disease demonstrate a hypersensitivity 
syndrome, peripheral eosinophilia, and a rapid response 
to steroid therapy. Although little more than 250 cases 
of EG have been reported in the literature, EG is prob- 
ably more common than reports in the literature would 
indicate. The goal of this paper is to review the EG 
literature and include our experience with 25 patients 
with EG, which is the largest, single-institution experi- 
ence in the radiology literature, so that physicians will 
become more aware and suggest the diagnosis in the 
appropriate clinical setting. This will avoid the morbid- 
ity associated with a delay in diagnosis. 

Pathophysiology 

Although the etiology of EG is unknown, an allergic or 
immunologic disorder is the most common proposed 
cause for this disease, and evidence for this etiology 
stems from findings that include (1) a peripheral eosin- 
ophilia in 79% of patients [1]; (2) evidence of eosino- 
philic infiltration of the gastrointestinal tract; (3) the 
presence of an allergic diathesis (asthma, allergic rhi- 
nitis, hay fever, atopic dermatitis, eczema, urticaria, 
food allergy, or medicine allergy) in approximately 50% 
of patients [2-5]; (4) the resolution of symptoms with 
corticosteroid therapy in more than 90% of patients [ 1]; 
(5) elevated IgE in some patients [6]; and (6) sympto- 
matic response to specific food elimination and food 
challenge [2, 6]. 

The eosinophil is a normal component of the gastro- 
intestinal tract [7] and is found in increased numbers in 
many diseases including inflammatory bowel disease, 
peptic ulcer disease, Hodgkin's lymphoma, carcinoma, 
and parasitic infestation. In EG, the concentration of 
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Fig. 1. Photomicrograph of an endo- 
scopic mucosal biopsy of the gastric 
antrum in a patient with predominant 
mucosal disease shows large num- 
bers of eosinophils within the mu- 
cosa (arrows) and lamina propria 
(H&E; high power). 

eosinophilic infiltration is more pronounced [4, 7, 8] a 
characteristic that may be helpful in separating this dis- 
ease from other causes of gastrointestinal eosinophilia. 
However, because the gastrointestinal tract is involved 
in a patchy distribution of eosinophils, and because 
more than one tissue layer can be involved at the same 
time, it is difficult to quantify accurately the degree of 
gastrointestinal eosinophilia in most patients [9]. Eosin- 
ophilic infiltration of the esophagus is most commonly 
found in association with reflux esophagitis [10], and it 
is important to exclude this condition before a diagnosis 
of eosinophilic esophagtitis (EE) can be made, espe- 
cially if a distal esophageal abnormality is encountered. 

All three histologic layers (mucosa, muscularis, sub- 
serosa) of the gastrointestinal tract are involved to vary- 
ing degrees; however, one layer is predominantly in- 
volved, allowing for characteristic symptoms and 
radiographic manifestations. The Klein classification 
separates EG into three groups according to the predom- 
inant tissue layer of involvement: (1) predominant mu- 
cosal disease, defined as infiltration of the mucosa by 
eosinophils (Fig. 1) and/or evidence of mucosal edema 
on contrast studies or endoscopy, with no evidence of 
gastrointestinal obstruction or eosinophilic ascites; (2) 
predominant disease of the muscularis, defined as evi- 
dence of gastrointestinal stenosis or obstruction on con- 
trast studies and/or eosinophilic infiltration of the gas- 
trointestional tract without evidence of eosinophilic 
ascites; and (3) predominant subserosal disease, defined 
as eosinophilic infiltration of the gastrointestinal tract 
and eosinophilic ascites. Talley et al. [3] used the Klein 
classification to group 40 patients with EG, demonstrat- 
ing predominant mucosal disease in 23 (57.5%), pre- 
dominant muscularis disease in 12 (30%), and predom- 
inant subserosal disease in 5 (12.5%) patients. Our 
series showed similar results with predominant mucosal 

disease in 10 (48%), predominant muscularis disease in 
7 (33%), and predominant subserosal disease in 4 (19%) 
patients. Four of our patients could not be categorized 
according to the Klein classification because of isolated 
esophageal involvement without extra-esophageal gas- 
trointestinal involvement and were placed in the EE cat- 
egory. Because the eosinophilic infiltration occurs in a 
patchy distribution and can involve more than one tissue 
layer simultaneously, endoscopic biopsy can give false- 
negative results. This was illustrated in one of our pa- 
tients with predominant muscularis disease, in whom 
endoscopic biopsy was negative; however, the clinical 
history of peripheral eosinophilia and allergic disorder, 
radiographic manifestations of stenosis of the small 
bowel, and clinical remission with steroid therapy 
proved the diagnosis. 

Clinical Aspects 

EG occurs usually during the third decade of life. There 
is no sex or race predilection as reported in the literature 
[11]; however, in our series, we found the male:female 
ratio to be 3:1 (19 men:6 women). An allergic or im- 
munologic disorder is the most common proposed cause 
for this disease. A peripheral eosinophilia is reported to 
occur in 79% of patients [1] and occurred in 96% (24) 
of our patients. An allergic disorder (asthma, allergic 
rhinitis, food allergy, atopic dermatitis, eczema, urti- 
caria, and/or medicine allergy) is reported to occur in 
approximately 50% of patients [2-5]  and was present 
in 56% (14) of our patients. 

The clinical manifestations of EG depend on the lo- 
cation and depth of tissue involvement. Patients with 
predominant mucosal disease present with nausea, vom- 
iting, abdominal pain, diarrhea, and weight loss; pre- 
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Fig. 2. Predominant mucosal disease. A 27-year-old man presented 
with abdominal pain and diarrhea. He had~a history of asthma and hay 
fever. Laboratory data revealed peripheral eosinophilia and hypopro- 
teinemia. Endoscopic biopsy showed eosinophilic infiltration of the 
gastric antrum and duodenum. UGI with SBFT demonstrated fold 
thickening of the gastric antrum (above) and diffuse, uniform fold 

thickening of the jejunum. He had a partial clinical response to pred- 
nisone and complete remission with the addition of cromolyn. 

Fig. 3. Prone UGI with SBFT spot film in another patient with pre- 
dominant mucosal disease demonstrates diffuse, uniform nodularity 
of the jejunum. 

dominant muscularis disease present with intermittent 
obstructive symptoms related to thickening and rigidity 
of the wall of the gastrointestinal tract, and complica- 
tions of obstruction such as perforation and aspiration; 
predominant subserosal disease, which can present clin- 
ically like predominant mucosal or muscularis disease, 
but must have eosinophilic ascites, which is the hall- 
mark of this group. A review of 22 cases of EG by 
Naylor and Pollett [1] showed that the most common 
symptoms were episodic abdominal pain (77%) and 
diarrhea (42%) secondary to predominant mucosal 
involvement. 

Allergic gastroenteropathy is identified as predomi- 
nantly mucosal disease seen in children, and accounts 
for 15-20% of patients with EG. It is separated from 
the diffuse form that occurs in adults because of the 
high incidence in childhood, the universal presence of 
atopy and food allergy, and the demonstration of 
eosinophilic infiltration solely of the mucosa in all 
cases [12]. 

Laboratory findings are varied and include: periph- 
eral eosinophilia; iron-deficiency anemia with guaiac- 
positive stools secondary to gastrointestinal blood loss; 
evidence of malabsorption with a low d-xylose excre- 
tion level and steatorrhea; protein-losing enteropathy 
with a decreased total protein level, decreased albumin, 
and decreased immunoglobulins; Charcot-Leyden crys- 
tals (extruded mucosal eosinophils) [2, 6, 13]; and eo- 
sinophilic ascites (the hallmark of predominant subse- 
rosal disease). 

Any part of the gastrointestinal tract can be affected, 
including the esophagus [14-16],  stomach, small 
bowel, appendix [17], colon and rectum [18, 19], pan- 

creas [10], liver, and biliary tree [11, 20, 21]. In addi- 
tion, bladder involvement [22], pericarditis [11], cho- 
lecystitis [11], and pleural effusions [9] have been 
associated with EG. The stomach alone is involved in 
approximately 40% of cases [1]; the stomach and small 
bowel both are involved in approximately 50% of cases; 
and the small bowel alone is involved in approximately 
10% of cases. 

Esophageal involvement in EG is very rare, and prior 
to our retrospective review, there were only 10 cases of 
EE reported in the literature. Our study showed that 13 
patients (52%) demonstrated esophageal involvement 
[14]. All patients had esophageal symptoms including 
dysphagia (12) and chest pain secondary to esophageal 
spasm (1). All patients were found to have eosinophilic 
infiltration of the esophagus. Nine patients (69%) had 
esophageal disease in conjunction with extra-esopha- 
geal gastrointestinal disease, and 4 patients (31%) had 
isolated esophageal involvement. 

The diagnosis of EG is based on (1) biopsy evidence 
of eosinophilic infiltration of the gastrointestinal tract, 
(2) compatible gastrointestinal symptoms, and (3) the 
absence of parasitism and other diseases that may pro- 
duce a peripheral eosinophilia and complicate the di- 
agnosis. The presence of an allergic disorder or periph- 
eral eosinophilia is not required to make the diagnosis. 
The diagnosis of EE is made in a similar fashion, with 
patients demonstrating esophageal symptoms and eosin- 
ophilic infiltration of the esophagus. However, gastro- 
esophageal reflux disease is the most common cause of 
eosinophilic infiltration of the esophagus, so this disease 
must be excluded, and a trial of steroids may be the only 
means to differentiate the two processes. Patients with 



K. M. Vitellas et al.: Radiographic manifestations of EG 409 

Table 1. Radiographic manifestations of the three classes of EG 

Classification Radiographic findings 

Predominant mucosal disease Fold thickening 

Predominant muscularis disease 

Predominant subserosal disease 

Polyps 
Ulceration 
Luminal narrowing 
Hypersecretion 
Irritability 
Spasm 
Areae gastricae" 
Esophageal abnormalities 

associated with EE 

Stenosis 
Rigidity 
Dysmotility 
Any of the findings in 

predominant mucosal 
disease 

Eosinophilic ascites b 
Adherent loops of bowel 
Omental and mesenteric 

thickening 

Eosinophilic 
lymphadenopathy 

Eosinophilic pleural 
effusion 

Any of the findings in 
predominant mucosal 
and/or muscularis disease 

Found in children with allergic gastroenteropathy. 
b The hallmark of predominant subserosal disease. 

EE will show a good clinical response to steroid ther- 
apy, whereas patients with reflux esophagitis will not 
respond to steroids. These criteria were followed in all 
patients except one who did not demonstrate eosino- 
philic infiltration of the gastrointestinal tract by endo- 
scopic biopsy but had clinical, laboratory, radiographic, 
and therapeutic findings compatible with the diagnosis. 

In the majority of patients, the disease follows a rel- 
atively benign course, punctuated by recurrent symp- 
toms controlled by short-term corticosteroid therapy. 
Few patients are maintained on chronic steroid therapy, 
and some have self-limited recurrences [23, 24]. In ad- 
dition, the radiographic manifestations may be com- 
pletely reversible with steroid therapy [8]. Oral crom- 
olyn has induced remission in some cases [25, 26], 
whereas elimination diets have generally been unsuc- 
cessful [6, 13, 15, 27]. In our series, the resolution of 
symptoms was accomplished with steroids alone (20), 
surgery alone (3), steroids plus cromolyn (1), and crom- 
olyn alone (1). 

Significant morbidity is associated with a delay in 
diagnosis, including unnecessary surgery. Agertoft et al. 
[28] reviewed the literature and found seven cases of 
EG complicated by intestinal perforation. In addition, 

there have been four deaths attributed to EG, three fol- 
lowing complications of surgery [1, 10, 29, 30]. 

In our series, 6 patients underwent exploratory lapa- 
rotomy for abdominal pain of unknown etiology. The 
preoperative diagnosis of these patients included peptic 
stricture complicating peptic ulcer disease (3), perito- 
nitis secondary to Crohn's disease (1), gastric carcinoma 
(1), and appendicitis (1). The diagnosis of EG was es- 
tablished by surgical biopsy in 4 patients and by post- 
operative endoscopic biopsy in 2 patients. Surgery alone 
was curative in 3 patients, and postoperative steroid 
therapy was successful in the remaining 3 patients. 
There were no operative or postoperative complications 
in these patients. 

Radiographic Findings 

Predominant Mucosal Disease 

The radiographic manifestations include nonspecific 
mucosal fold thickening (the most common roentgen- 
ographic finding [8]; Figs. 2, 3), polyps, ulcerations, lu- 
minal narrowing, hypersecretion, irritability, spasm, 
areae gastricae, and esophageal abnormalities associ- 
ated with EE (Table 1). 

The radiographic manifestations of the pediatric pa- 
tient with allergic gastroenteropathy are unique, as ex- 
plained by Teele et al. [12] who found the diffuse, 
" lacy ,"  antral mucosal pattern of areae gastricae in six 
children with allergic gastroenteropathy. In addition, 
they suggested that this lesion was the earliest radio- 
graphic manifestation of disease in children and that air- 
contrast examinations of the gastric antrum in all chil- 
dren suspected of having this disease should be 
performed to find this early mucosal pattern of the an- 
trum (Fig. 4C). Although a normal pattern in adults [31 ], 
the radiographic manifestation of areae gastricae in chil- 
dren suggests the presence of gastritis associated with 
conditions such as corrosive ingestion, peptic ulcer dis- 
ease, and Crohn' s disease [ 12]. Other radiographic man- 
ifestations of allergic gastroenteropathy include various 
mucosal abnormalities also seen in EG of adults such 
as nonspecific mucosal edema, including fold and wall 
thickening (Fig. 4A,B) and esophageal strictures (Fig. 
4D). Clinically, these children respond rapidly and dra- 
matically to steroid therapy, and they have a better re- 
sponse to elimination diets than do adults with EG. In 
addition, this condition generally regresses as the child 
approaches adulthood [21]. 

The differential diagnosis of  this class of EG in- 
volving the stomach and small bowel includes lym- 
phoma, carcinoma, Zol l inger-El l ison syndrome, 
amyloidosis, hypoproteinemia, regional enteritis, and 
pancreatitis. The differential diagnosis of this class 
involving only the stomach includes peptic gastritis, 
Menetrier 's  disease, and varices. The differential di- 
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Fig. 4. Allergic gastroenteropathy. A 10-year-old boy presented with dysphagia, diarrhea, 
and multiple food allergies. Laboratory studies revealed peripheral eosinophilia and an 
elevated IgE. A peroral capsule biopsy demonstrated eosinophilic infiltration of the je- 
junum. Symptoms resolved with steroids and cromolyn. A Prone UGI with SBFT shows 
diffuse, uniform fold thickening of duodenal and jejunal folds. B Spot film of the duo- 
denum reveals uniform fold thickening. C Air-contrast spot film of the gastric antrum 
demonstrates the areae gastricae pattern. D Barium esophagram shows an elongated, 5- 
mm caliber stricture of the proximal esophagus (arrowheads). 

agnosis of this class involving only the small bowel 
includes regional enteritis, giardiasis, Waldenstrom's 
macroglobulinemia, lymphangiectasia, ischemia, and 
infarction. 

Predominant Muscularis Disease 

Radiographic findings include stenosis, rigidity (Figs. 5, 
6), and dysmotility (Table 1), in addition to findings 
associated with predominant mucosal disease and EE. 
The antrum and/or proximal small bowel are most com- 
monly involved [9]. 

The differential diagnosis of this class of EG involv- 
ing the stomach and small bowel includes carcinoma, 
peptic ulcer disease, pancreatitis and pancreatic carci- 
noma, tuberculosis, lymphoma, amyloidosis, regional 
enteritis, metastases, and postirradiation strictures. The 

differential diagnosis of this class involving only the 
stomach includes acid ingestion, syphilis, and hypertro- 
phic pyloric stenosis. 

Predominant Subserosal Disease 

In addition to eosinophilic ascites and findings asso- 
ciated with predominant mucosal and/or muscularis 
disease (Figs. 7, 8) and EE, subserosal disease may 
cause adherent loops of bowel, omental, and mesen- 
teric thickening, eosinophilic lymphadenopathy and 
eosinophilic pleural effusion [9] (Table 1). Talley et 
al. [3] noted that patients with subserosal disease were 
different than patients from the other two groups in 
clinical presentation (abdominal bloating, ascites), 
higher eosinophil counts, and in their greater response 
to steroid therapy. 
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Fig. 6. Prone UGI radiograph in another patient with predominant 
muscularis disease demonstrates a slightly lobulated narrowing of the 
antrum (arrows), causing proximal gastric dilatation. 

Fig. 5. Predominant muscularis disease. A 40-year-old man presented 
with dysphagia, abdominal pain, postprandial nausea, and vomiting. 
He had a history of eczema and multiple food allergies. Laboratory 
data revealed a peripheral eosinophilia, hypoproteinemia, and an el- 
evated IgE. Endoscopic biopsy showed eosinophilic infiltration of the 
proximal esophagus, gastric antrum, and duodenum. He had a reso- 
lution of symptoms with steroid therapy. A RPO overhead view of a 
SBFT shows thickened folds and segmental stenosis of the small 
bowel with separation of bowel loops. Ascites was not demonstrated 
during clinical evaluation. B SBFT demonstrates fold thickening of 
the small bowel. 

Eosinophilic Esophagitis 

Prior to our retrospective review, only 10 cases of EE 
had been reported in the literature. Of the 25 patients 
we reviewed, 13 patients were found to have EE [14]. 
Esophagrams demonstrated strictures (10) and a cervi- 
cal web (1). Esophageal manometry revealed dysmotil- 
ity (3), and esophagogastroscopy demonstrated ulcers 
(2) and a mucosal ring (1). 

The stricture was the most common esophageal ab- 
normality found in our study, occurring in 9 patients 
(69%), with the proximal stricture occurring in 6 (67%) 
(Figs. 4D, 9A). Two patients demonstrated distal esoph- 
ageal strictures only, and 1 patient demonstrated both 
proximal and distal esophageal strictures. A variety of 
disorders are implicated in producing a proximal esoph- 
ageal stricture (Table 2), including radiation esophagi- 
tis, caustic ingestion, medication-induced esophagitis, 
Barrett's esophagus, fungal infections, and certain skin 
disorders (e.g., pemphigoid and epidermolysis bullosa). 
In addition, it is interesting that current medical text- 
books do not include EE as a cause of the proximal 
esophageal stricture, and it is important for the physi- 
cian to incorporate this disease in the differential diag- 
nosis. Reports have described esophageal strictures in 6 
of 10 patients (60%) with 2 (33%) occurring in the prox- 
imal esophagus and 4 (67%) in the distal esophagus [15, 
16, 32-34].  Again, it is important to exclude reflux eso- 
phagitis in patients with eosinophilic infiltration of the 
esophagus, especially if a distal esophageal abnormality 
is present; a trial of steroid therapy may be the only 
means to confirm the diagnosis. None of our patients 
demonstrated hiatal hernia or gastroesophageal reflux 
during barium esophagram, nor did those undergoing 
esophagogastroscopy have findings characteristic of 
gastroesophageal reflux disease. All patients who re- 
ceived steroids had good results (Fig. 9). 

In our patients, radiographic manifestations of the 
stomach included gastric stenosis (7), pyloric stenosis 
(5), gastric rigidity (3), gastric fold thickening (2), py- 
loric rigidity (2), delayed gastric emptying (2), wall 
thickening (1), gastric polyps (1), antral irregularity (1), 
and areae gastricae (1). Radiographic manifestations of 
the small bowel included fold thickening (12), wall 
thickening (5), stenosis (5), dilatation (4), separation of 
bowel loops (2), and hypersecretion (1). Radiographic 
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Fig. 7. Predominant subserosal disease. A 24-year-old man presented 
with abdominal pain and distention, nausea, and vomiting. Physical 
examination demonstrated ascites. Laboratory data revealed periph- 
eral eosinophilia, and abdominal paracentesis showed eosinophilic 
ascites. Single-contrast small bowel follow-through examination 
(above) showed thickening of the folds and wall of the small bowel, 
dilatation, and segmental stenosis (arrowheads) of the small bowel 
and separation of bowel loops. Gastric biopsy was normal and a py- 
loric/duodenal bulb biopsy could not be done secondary to severe 
pyloric stenosis. Symptoms resolved with steroids. 

Fig. 8. Prone SBFT in another patient with predominant subserosal 
disease demonstrates fold thickening of the jejunum, hypersecretion 
of the ileum, and separation of bowel loops. Abdominal CT revealed 
ascites, and abdominal paracentesis confirmed eosinophilic ascites. 

Fig. 9. Eosinophilic esophagitis. A 35-year-old man presented with 
history of nausea, vomiting, and dysphagia, including an episode of 
esophageal obstruction. He had a history of atopic dermatitis and de- 
nied symptoms of gastroesophageal reflux disease. Laboratory data 
revealed a peripheral eosinophilia. Esophagoscopy showed a proximal 
esophageal stricture through which the endoscope could not be passed, 
and biopsies of the proximal esophagus demonstrated eosinophilic 
infiltration. UGI showed no evidence to support hiatal hernia or gas- 
troesophageal reflux disease. The symptoms and esophageal stricture 
resolved with steroid therapy. A Barium esophagram shows an elon- 
gated, 5-mm caliber stricture of the proximal esophagus (arrows). B 
Barium esophagram in the same patient shows resolution of the prox- 
imal esophageal stricture after steroid therapy. 
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Table 2. Etiology for a proximal esophageal stricture 

Eosinophilic esophagitis 
Radiation esophagitis 
Caustic ingestion 
Medication-induced esophagitis 
Barrett's esophagus 
Fungal infections 
Skin disorders (epidermolysis bullosa, pemphigoid) 

manifestations of the esophagus included strictures (10) 
and a cervical esophageal web (1). 

Conclusion 

We have presented a review of the literature and re- 
ported our experience with 25 patients with EG. It is 
important for the clinician to include EG in the differ- 
ential diagnosis of abdominal and esophageal symp- 
toms, especially when a patient presents with an allergic 
history and peripheral eosinophilia, because steroids re- 
sult in a rapid resolution of symptoms. This will avoid 
the morbidity associated with the delay in diagnosis. 
Radiologists should consider this entity when bowel 
wall or fold thickening, strictures, or obstruction are 
found. It also should be included in the differential di- 
agnosis of ascites of unknown etiology. 
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