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A case of small cell carcinoma of the esophagus detected incidentally
by FDG-PET
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Small cell carcinoma (SmC) of the esophagus is rare, and is sometimes impossible to detect by
macroscopic inspection using an endoscope or histological examination of biopsied specimens. A
73-year-old man received F-18 fluorodeoxyglucose positron emission tomography (FDG-PET) to
evaluate the response to radiofrequency thermal ablation therapy for lung cancer. FDG-PET
showed abnormal accumulation in the posterior mediastinum. Endoscopy disclosed ulcerous
lesions with marginal elevation in the middle segment of the esophagus, but the biopsy specimen
taken concurrently was not malignant histologically. FDG-PET, performed two months later,
revealed abnormal accumulation in the suspect area, and the extent of accumulation was wider than
previously. Histological examination of the specimen biopsied during the endoscopy led to a
diagnosis of SmC. FDG-PET thus proved useful in the early detection of SmC.

Key words: FDG, PET, small cell carcinoma, esophagus

INTRODUCTION

ALTHOUGH MOST ESOPHAGEAL CANCERS are squamous cell
carcinoma (SqC),! tumors showing histological features
resembling small-cell lung carcinoma are occasionally
seen in the esophagus and have been reported as esoph-
ageal small cell carcinoma (SmC).? As SmC is most
frequently diagnosed when the patient complains of sub-
jective symptoms such as dysphagia,’ it is often at an
advanced stage at the time of detection, with distant
metastasis seen in most of these cases.*> Moreover, SmC
often shows an elevation covered with normal epithelium
and is sometimes impossible to detect by macroscopic
inspection using an endoscope or histological examina-
tion of biopsied specimens.® We report a case of SmC
detected incidentally by F-18 fluorodeoxyglucose positron
emission tomography (FDG-PET) performed during fol-
low-up to radiofrequency thermal ablation therapy (RF)
for lung cancer.
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CASE REPORT

A 73-year-old man underwent RF for the treatment of
squamous cell carcinoma of the right lung. Two months
later, he received FDG-PET to evaluate the response to
therapy. FDG-PET showed abnormal accumulation of
FDG in the posterior mediastinum, and the standardized
uptake value (SUV) was 2.5 (Fig. 1). Enhanced CT scans
of the chest, performed simultaneously to evaluate re-
sponses to RF, suggested slight hypertrophy of the esoph-
ageal wall (Fig. 2A). Endoscopy disclosed ulcerous
lesions with marginal elevation in the middle segment of
the esophagus (Fig. 3A). The biopsy specimen taken con-
currently was not malignant histologically. FDG-PET
often yields false-positive findings in the gastrointestinal
tract, including the esophagus. We decided to follow the
patient closely without treatment to exclude the possibil-
ity of a false positive and follow the therapeutic efficacy
of RF.

FDG-PET, performed two months later, revealed ab-
normal FDG accumulation in the suspect area. The extent
of accumulation was wider than previously. The intensity
of accumulation was also higher, and the SUV was 3.2
(Fig. 4). Enhanced CT scans of the chest, performed
simultaneously, disclosed more marked hypertrophy of
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Fig. 1

Fig.3 A:Endoscopy performed at the time of first
FDG-PET, disclosed ulcerous lesions with mar-
ginal elevation in the middle segment of the esopha-
gus. B: Endoscopy performed at the time of second
FDG-PET, revealed ulcerous lesions with marginal
elevation in the middle segment of the esophagus.
The marginal elevation had collapsed and the ulcer
floor was inhomogeneously covered with white
slough.

Fig. 4 FDG-PET, performed two months later,
revealed abnormal FDG accumulation in the sus-
pect area. The extent of accumulation was wider
than previously.

700 Kenji Torii, Joji Kawabe, Takehiro Hayashi, et al

Fig. 1 FDG-PET showed abnormal accumulation
of FDG in the posterior mediastinum.

Fig.2 A:Enhanced CT scans of the chest at the time
of first FDG-PET, suggested slight hypertrophy of
the esophageal wall. B: Enhanced CT scans of the
chest, performed at the time of second FDG-PET,
disclosed more marked hypertrophy of the esoph-
ageal wall than before.
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Fig. 4
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the esophageal wall than before (Fig. 2B). Endoscopy
revealed ulcerous lesions with marginal elevation in the
middle segment of the esophagus. The marginal elevation
had collapsed, and the ulcer floor was inhomogeneously
covered with a white slough (Fig. 3B). Histological ex-
amination of the specimen biopsied from this area led to
a diagnosis of SmC. No metastases to the lymph nodes or
other adjacent organs were detected by either FGD-PET
or CT.

DISCUSSION

SmC of the esophagus is rare, accounting for only 0.8—
2.4% of all esophageal cancers.! SmC cannot be treated
adequately by esophagectomy alone. Esophagectomy is
therefore combined with chemotherapy and/or radio-
therapy when dealing with this tumor.” However, exten-
sive metastasis to the liver, adrenal gland, lymph nodes,
and other organs, is often seen at the time of SmC
diagnosis.*” The prognosis of patients with SmC is there-
fore quite poor. Osugi et al.® reported that the cumulative
survival rate after esophagectomy was significantly lower
in patients with SmC than in patients with SqC. Macro-
scopically, SmC assumes the form of a submucosal mass.
As the tumor grows, ulcers form in the center of the tumor.
Biopsy is necessary to make a definitive diagnosis of this
tumor, but exact biopsy of the tumor is difficult because
the tumor surface is covered with normal epithelium.
Mitani et al.” reported that the tumor was confined to the
submucosal layer in all long-term survivors. In such
cases, however, it is sometimes impossible to diagnose
the tumor by means of endoscopy or endoscopic biopsy.
For this reason, PET seems to be very useful in diagnosing
SmC.

Because esophageal cancer often spreads to the lymph
nodes or other adjacent organs, CT imaging has been
commonly used to diagnose the presence of metastases.
The advantage of FDG-PET is that it can be used to
diagnose the original lesion and the presence of me-
tastases in the lymph nodes and adjacent organs. Regard-
ing the use of FDG-PET in the diagnosis of esophageal
cancer, Yeung et al.'® compared FDG to CT in the
detection of primary lesions in 109 patients with esoph-
ageal cancer. They reported that sensitivity was 80% for
PET and 68% for CT, specificity was 95% for PET and
81% for CT, and accuracy was 86% for PET and 73% for
CT. On the basis of these results, they concluded that PET
was more useful than CT in the detection of this tumor.
Regarding the capability to accurately diagnose lymph
node metastasis of esophageal cancer, Choi et al.!! com-
pared FDG-PET to CT in 61 cases of esophageal cancer.
Their study also demonstrated that PET is more accurate
than CT, with sensitivity of 57% for PET and 18% for CT,
specificity of 97% for PET and 99% for CT and accuracy
of 86% for PET and 78% for CT.

In our case, the first FDG-PET suggested the presence
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of tumor, but no sign of malignancy was revealed by
endoscopic biopsy. It is known that FDG-PET often gives
a false positive result for the gastrointestinal tract.!>!3
Bakheet et al.!* reported three false-positive cases accord-
ing to FDG-PET in esophageal lesions. Of these cases,
one had bacterial esophagitis, another had Barrett’s esopha-
gus and the other had gastroesophageal reflux. In light of
these reports, we considered the possibility that the FDG-
PET finding suggesting the presence of tumor in our case
was a false positive. The patient was therefore closely
followed without treatment.

SmC is most frequently diagnosed by the presence of
dysphagia.® Distant metastasis is present at the time of
diagnosis in 62.5% of all SmC cases.3 For this reason, it
is essential to detect this tumor at an earlier stage when no
subjective symptoms such as dysphagia are present. Be-
cause FDG-PET has low specificity but high sensitivity to
detect malignant lesions, it can be expected to play an
important role in the early detection of cancer. In recent
years, FDG-PET has been increasingly incorporated into
regular health examinations.!> The prognosis for this
tumor will be improved if early detection of SmC is
facilitated by periodic examination using PET.

REFERENCES

1. Beyer KL, Marshall JB, Dias-Arias AA, Loy TS. Primary
small cell carcinoma of the esophagus. Report of 11 cases
and review of the literature. J Clin Gastroenterol 1991; 13:
135-141.

2. McKeown F. Oat-cell carcinoma of the esophagus. J Pathol
Bacteriol 1952; 64: 889-891.

3. Isolauri J, Mattila J, Kallioniemi OP. Primary undifferenti-
ated small cell carcinoma of esophagus: clinicopathological
and flow cytometric evaluation of eight cases. J Surg Oncol
1991; 46: 174-177.

4. Ishii H, Tatsuta M, Sano M, Okuda S, Taniguchi K, Ishiguro
S. Endoscopic diagnosis and a trial of chemotherapy of
small cell carcinoma of the esophagus. Gastroenterol
Endosco 1984; 26: 1662-1670.

5. Takahashi T, Machida K, Honda N, Hosono M, Oku S,
Osada H, et al. Extraosseous accumulation of ™Tc-MDP
in lymph node metastases of small cell carcinoma of the
esophagus. Ann Nucl Med 2004; 18: 157-160.

6. Bennouna J, Bardet E, Degrial P, Douoilard Y. Small cell
carcinoma of the esophagus: analysis of 10 cases and review
of the published data. Am J Clin Oncol 2000; 23: 455-459.

7. Medgyes DC, Wolftf RA, Putman JB, Ajani JA. Small cell
carcinoma of the esophagus: the University of Texas MD
Anderson Cancer Center experience and literature review.
Cancer 2000; 88: 262-267.

8. Osugi H, Takemura M, Morimura K, Kaneko M, Higashino
M, Takada N, et al. Clinicopathologic and immunohis-
tochemical features of surgically resected small cell carci-
noma of esophagus. Oncol Rep 2002; 9: 1245-1249.

9. Mitani M, Kuwabara Y, Shinoda N, Sato A, Fujii Y. Long
term survivors after the resection of limited esophageal
small cell carcinoma. Dis Esophagus 2001; 13: 259-261.

10. Yeung H, Macapinlac H, Mazumdar M, Bains M, Finn R,

Case Report 701



11.

12.

702

Larson S. FDG-PET in esophageal cancer: incidental value
over computed tomography. Clin Positron Imaging 1999;
2:255-260.

Choi JY, Lee KH, Shim YM, Lee KS, Kim JJ, Kim SE, et
al. Improved detection of individual nodal involvement in
squamous cell carcinoma of esophagus by FDG-PET. J
Nucl Med 2000; 41: 808-815.

Cook GJR, Fogelman I, Maisey MN. Normal physiological
and benign pathological variants of 18-fluoro-2-deoxyglu-
cose positron emission tomography scanning: potential for

Kenji Torii, Joji Kawabe, Takehiro Hayashi, et al

13.

14.

15.

error in interpretation. Semin Nucl Med 1996; 16: 308-314.
Koga H, Sasaki M, Kuwabara Y, Hirata K, Nakagawa M,
Abe K, et al. An analysis of the physiological FDG uptake
pattern in the stomach. Ann Nucl Med 2003; 17: 733-738.
Bakheet SM, Amin T, Alia AG, Kuzo R, Powe J. F-18 FDG
uptake in benign esophageal disease. Clin Nucl Med 1999;
24: 995-997.

Yasuda S, Shohtsu A. Cancer screening with whole body
F-18 fluorodeoxyglucose positron emission tomography.
Lancet 1997; 350: 1819.

Annals of Nuclear Medicine



