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INTRODUCTION

EOSINOPHILIC GASTROENTERITIS was first reported by Kaijser
et al.1 The characteristic pathological finding of this
disease is infiltration of eosinophils in the mucosal, mus-
cular, and subserosal layers of the intestinal walls.2–7 The
involvement can occur at any part of the gastrointestinal
tract.2–7 The clinical features are variable: diarrhea, in-
testinal bleeding and malabsorption caused by mucosal
involvement, obstructive symptoms caused by muscular
layer involvement, and eosinophilic ascites caused by
subserosal disease.6,7 Even though elevated IgE level
and/or allergen specific antibodies are usually observed
and indicate an allergic origin, the etiology of this disease
remains unclear. For diagnosis, it is necessary to detect
infiltration of eosinophils from a biopsy specimen using
endoscopy;5,8 however, false-negative results are unavoid-
able with biopsy, when the lesions are distributed in a
patchy manner or are too small.6,8

99mTc-hexamethylpropyleneamineoxime (99mTc-
HMPAO) mainly combines with eosinophils and neutro-
phils.9 99mTc-HMPAO labeled white blood cell (WBC)
scintigraphy is used for in vivo detection of inflamma-
tion.9–12 Theoretically, 99mTc-HMPAO labeled WBC can

accumulate in lesions in eosinophilic gastroenteritis.
However, only one paper has reported the usefulness of
99mTc-HMPAO-WBC scintigraphy for the diagnosis
of this disease.8 We report an additional case in which
99mTc-HMPAO-WBC scintigraphy detected eosinophil
infiltration in eosinophilic gastroenteritis.

CASE REPORT

A 23-year-old man with a history of bronchial asthma
visited our hospital complaining of melena. The labora-
tory data showed high blood WBC count of 11,100/µl
(stab cells 2%, lymphocytes 52%, monocytes 4%, eosino-
phils 17%) and high IgE concentration of 692 IU/ml
(normal; under 165 IU/ml). Colonoscopy, 99mTc-HMPAO-
WBC scintigraphy and CT were performed within a
period of 14 days.

For the preparation of 99mTc-HMPAO WBC scin-
tigraphy, we separated, purified and labeled WBC in
accordance with the standard nuclear medicine imaging
protocol of the Japanese Isotope Society.13 Fifty millili-
ters of the patient’s whole blood to which 1,000 IU of
heparin (Shimizu-Takeda Pharmacy Co. Ltd., Osaka,
Japan) was added and 1/5 volume of 6% concentration
of Dextrant T-500 (Amersham Pharmacia Biotech Co.
Ltd., Tokyo, Japan) was shaken, and kept up side down
for sixty minutes. The serum portion was separated and
centrifuged (450 g, 5 minutes). The WBC component
was separated and re-centrifuged (450 g, 5 minutes)
with saline. Then, 1.85 GBq (50 mCi) of 99mTc-HMPAO
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(Nihon Medi-Physics Co. Ltd., Nisinomiya, Japan) was
added and incubated for 10 minutes. After incubation,
labeled WBC was washed with saline.

An anterior planar image was obtained with STARCAM
3000 (General Electronic Co. Ltd., Milwaukee, USA)
equipped with LEGP collimator (General Electronic Co.
Ltd., Milwaukee, USA), 60 minutes after the injection of
10 ml of labeled WBC. Scan conditions were as follows:
photopeak of 140 keV ± 10%, matrix of 256 × 256, scan
time of 2 minutes.

Biopsy samples were taken with colonoscopy at 8
points from the terminal ileum to rectum referring to the
findings of 99mTc-HMPAO-WBC scintigraphy. Patho-
logic examination showed infiltration of eosinophils in

the mucosal and muscular layers from the terminal ileum
to rectum (Fig. 1). 99mTc-HMPAO-WBC scintigraphy
demonstrated abnormal accumulation in the ileum to
descending colon (Fig. 2). CT showed thickening of the
walls of the small intestine (Fig. 3). The clinical symp-
toms disappeared after steroid administration for 3 months.

DISCUSSION

Barium study and endoscopy are used as imaging modali-
ties for the diagnosis of eosinophilic gastroenteritis;2–6

however these modalities provide information limited to
the mucosal layer and cannot show changes of the muscu-
lar and subserosal layers. Furthermore, endoscopy is not
suitable for the small intestine. Biopsy with endoscopy is
essential for diagnosis. But endoscopic biopsy sometimes
gives a false-negative result when the eosinophilic infil-
tration occurs in a patchy distribution or infiltrated areas
are small.6,8

99mTc-HMPAO was developed for brain blood-flow
scintigraphy in 1985.14 Recently, it is reported that 99mTc-
HMPAO can label WBC,15 and it has been used for the
detection of inflammation.9–12 Lee et al. reported that
99mTc-HMPAO-WBC scintigraphy had a sensitivity of
94% and specificity of 100% in the detection of active
imflammation.8 It is also used in inflammatory bowel
diseases including appendicitis,10 ulcerative colitis,11 and
Crohn’s disease.12

We used an hour image to avoid normal bowel activity
completely.16 No images taken with a longer interval from
the tracer injection were considered because Saitoh et al.
reported that false-negatives originating from single use
of an hour image are very rare.17

In this patient, accumulation of 99mTc-HMPAO-WBC
a little weaker than that in the bone marrow was demon-
strated corresponding to the small intestine and whole
colon. Biopsy specimens obtained from the terminal
ileum to rectum showed infiltration of the eosinophils.
This result proved the usefulness of 99mTc-HMPAO-

Fig. 1   Biopsy specimen from ascending colon (Hematoxylin
and eosin staining: × 50). A large number of inflammatory cell
which corresponds to eosinophil are seen within the mucosal
and submucosal layers.

Fig. 2   99mTc-HMPAO-WBC scintigraphy

Fig. 3   CT scan.
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WBC scintigraphy for the diagnosis of eosinophilic
gastroenteritis.

This case also suggested that 99mTc-HMPAO-WBC
scintigraphy can help to avoid a false-negative result of
biopsy and that it is useful in deciding the sampling
position. An accumulation of 99mTc-HMPAO labeled
WBC was detected in the small intestine including the
terminal ileum and biopsy proven infiltration of eosino-
phils in the terminal ileum. These results indicated the
value of 99mTc-HMPAO-WBC scintigraphy for detection
of eosinophilic infiltration of the small intestine where
endoscopic examination cannot be used.

In our patient, accumulation in the sigmoid colon and/
or rectum and hepatic and splenic flexure was difficult to
judge, since accumulation in the bone marrow, liver and
spleen was seen at the same area. As is reported in ster-
nal infection by Quirce et al.,18 use of SPECT also can
improve the sensitivity for detection of intestinal inflam-
mation at these sites.

99mTc-HMPAO-WBC scintigraphy may be suitable for
the follow up of eosinophilic gastroenteritis, since it is less
invasive and can be used sequentially. To examine whether
this scintigraphy can be used for an activity index of
eosinophilic gastroenteritis, further study is needed to
evaluate the relation between the intensity of accumula-
tion in 99mTc-HMPAO-WBC scintigraphy and the degree
of eosinophilic infiltration.

REFERENCES

1. Kaijser R. Zur Kenntnis der allegischen Affektioner desima
Verdauungskanal von Standpunkt desima Chirurgen aus.
Arch Klin Chir 1937; 188: 36–64.

2. Keshavarzian A, Saverymuttu SH, Tai PC, et al. Activated
eosinophils in familial eosinophilic gastroenteritis. Gastro-
enterology 1985; 88: 1041–1049.

3. Cello JP. Eosinophilic gastroenteritis—a complex disease
entity. Am J Med 1979; 67: 1097–1104.

4. Goldberg HI, O’Kieffe D, Jenis EH, Boyce HW. Diffuse
eosinophilic gastroenteritis. Am J Roentgenol Radium ther
Nuc Med 1973; 119: 342–351.

5. Haberkern CM, Christie DL, Haas JE. Eosinophilic gastro-
enteritis presenting as ileocolitis. Gastroenterology 1978;
74: 896–899.

6. Klein NC, Hargrove RL, Sleisenger MH, Jeffries GH.

Eosinophilic gastroenteritis. Medicine 1970; 49: 299–319.
7. Moots RJ, Prouse P, Gumpel JM. Near fatal eosinophilic

gastroenteritis responding to oral sodium chromoglycate.
Gut 1988; 29: 1282–1285.

8. Lee KJ, Hahm KB, Kim YS, Kim JH, Cho SW, Jie H, et al.
The usefulness of 99mTc-HMPAO labeled WBC SPECT in
eosinophilic gastroenteritis. Clin Nucl Med 1997; 22: 536–
541.

9. Puncher MRB, Blower PJ. Autoradiography and density
gradient separation of technetium-99m-Exametazime
(HMPAO) labeled leucocytes reveal selectivity for eosino-
phils. Eur J Nucl Med 1994; 21: 1175–1182.

10. Colak T, Gungor F, Ozugur S, Bozan H, Yildiz A, Boz A,
et al. The value of 99mTc-HMPAO labelled white blood cell
scintigraphy in acute appendicitis patients with an equivo-
cal clinical presentation. Eur J Nucl Med 2001; 28: 575–
580.

11. Bennink R, Peeters M, D’Haens G, Rutgeerts P, Mortelmans
L. 99mTc-HMPAO white blood cell scintigraphy in the
assessment of the extent and severity of an acute exacerba-
tion of ulcerative colitis. Clin Nucl Med 2001; 26: 99–104.

12. Malcolm PN, Bearcroft CP, Pratt PG, Rampton DS, Garvie
NW. Technetium-99m hexamethylpropyleneamineoxime
labeled leucocyte scanning in the diagnosis of Crohn’s
disease. Br J Radiol 1994; 67: 964–968.

13. Japan Isotope Society. Standard nuclear medicine imaging
protocol. Radioisotopes 1994; 43: 103–104. (in Japanese)

14. Ell PJ, Hocknell JMK, Jarritt PH. A 99mTc labelled radio
tracer for the investigation of cerebral vascular disease.
Nucl Med Commun 1985; 6: 437–441.

15. Peters AM, Danpure HJ, Osman S, Hawker RJ, Henderson
BL, Hodgson HJ, et al. Clinical experience with 99mTc-
hexamethylpropyleneamineoxime for labelling leucocytes
and imaging inflammation. Lancet 1986; 25: 946–949.

16. Roddie ME, Peters AM, Danpure HJ, et al. Inflammation:
imaging with Tc-99m HMPAO-labeled leukocytes. Radi-
ology 1988; 166: 767–772.

17. Saitoh Y, Aburano T, Takashio T, Shuke N, Ayabe T,
Nomura M, et al. Clinical Evaluation of 99mTc-HMPAO
Labeled Leukocyte Imaging in Ulcerative Colitis. KAKU
IGAKU (Jpn J Nucl Med) 1996; 33: 711–719. (in Japanese)

18. Quirce R, Carril JM, Gutierrez-Mendiguchia C, Serrano J,
Rabasa JM, Bernal JM. Assessment of the diagnostic capac-
ity of planar scintigraphy and SPECT with 99mTc-HMPAO-
labelled leukocytes in superficial and deep sternal infec-
tions after median sternotomy. Nucl Med Commun 2002;
23: 453–459.


