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Abstract

The diagnosis of Barrett's esophageal adenocarcinoma (BEA) in patients with Barrett's esoph-
agus (BE) using endoscopy can be difficult and there are few specific endoscopic findings for
BEA. However, white globe appearance (WGA) has been reported to be a specific endoscopic
finding for early gastric cancer. We encountered a 51-year-old male patient with BEA exhibiting
WGA. Esophagogastroduodenoscopy identified a red, depressed lesion of 10 mm within the
long-segment BE (LSBE), while magnifying endoscopy with narrow-band imaging identified
WGA. Endoscopic submucosal dissection (ESD) was performed based on our suspicion of BEA.
Based on the ESD findings, we diagnosed adenocarcinoma accompanying LSBE histopatho-
logically. WGA was identified, and intraglandular necrotic debris was discovered histologically
at the same site. Therefore, WGA may be helpful in the diagnosis of BEA.
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Introduction

Barrett’s esophagus (BE) is characterized by the transformation of esophageal squamous
cell epithelium to metaplastic columnar epithelium with goblet cells, and it is recognized as a
precursor lesion to Barrett’s esophageal adenocarcinoma (BEA) [1]. The incidence is increas-
ing in most Western populations [2], and the prognosis for patients with BEA is strongly re-
lated to the stage at diagnosis [3]. Therefore, surveillance for BEA in BE patients is considered
important for the realization of early therapeutic intervention for BEA. Biopsy of a suspected
lesion site and random four-quadrant biopsies along with regular esophagogastroduodenos-
copy (EGD) are recommended as a means of surveillance for BEA in patients with BE [4]. In
recent years there have been improvements in diagnostic technology, such as the proposal of
the Barrett’s International NBI Group (BING) criteria using magnifying endoscopy with nar-
row-band imaging (M-NBI) [5]. However, difficulties in diagnosing BEA are still encountered
in many cases. White globe appearance (WGA), which is defined as “a white, spherical appear-
ance that is 1 mm or less in size, found just below the epithelium,” is identified using M-NBI
and is considered to be a specific endoscopic finding for early gastric cancer (EGC) [6, 7]. WGA
in BEA patients is very rare and has been reported in only two previous cases [8]. In this article
we provide a relevant literature review and report on our experience of a patient who devel-
oped BEA with WGA in the long-segment BE (LSBE) over the course of long-term clinical
course monitoring, for whom curative resection of the lesion was achieved by endoscopic sub-
mucosal dissection (ESD).

Case Report

The patient was a 51-year-old man. EGD performed 6 years before at another hospital
revealed erosion in the LSBE and he was hospitalized in the same year. EGD performed in our
hospital also showed LSBE measuring 27-35 c¢m, and an erosion site measuring 5 mm was
observed in the LSBE (Fig. 1a-c). On biopsy, this was determined to be a glandular abnormal-
ity, and follow-up EGD was performed annually in accordance with the treatment policy. In
addition, as the patient exhibited heartburn symptoms, he continued to receive oral proton
pump inhibitor treatments. Despite undergoing EGD and biopsy every year, it was not possi-
ble to point out any clear malignant findings (Fig. 1d-h). Six years later, EGD revealed a de-
pressed, reddish lesion measuring approximately 10 mm at the same site (Fig. 2a). A demar-
cation line, an irregular microsurface pattern, and an irregular microvascular pattern were
observed on M-NBI (Fig. 2b). In addition, we observed a white spherical lesion suspected of
being WGA close to the demarcation line (Fig. 2c). Although biopsy revealed no malignant
findings, based on the M-NBI findings and the presence of WGA, we determined that the lesion
was highly likely to be BEA, and for this reason ESD was performed on the same site using an
[T-knife 2 (KD-611L; Olympus Medical Systems Co., Ltd, Tokyo, Japan) device. The procedure
was completed without any complications.

Histopathological examination of the ESD specimen revealed that the background mucosa
was BE with glandular epithelium, with a well-differentiated (tub1) adenocarcinoma 8 x 6 mm
in size with a macroscopic classification of 0-Ilc, and that the lesion was confined to the super-
ficial muscularis mucosa, with no evidence of vascular invasion (Fig. 3a-d). In addition, histo-
logically we found intraglandular necrotic debris (IND) presenting as a profoundly dilated
duct with eosinophilic material and necrotic epithelial fragments consistent with the WGA ob-
served by endoscopy (Fig. 3e, f). Based on the above findings, the patient was diagnosed with
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BEA accompanied by WGA. No recurrence has occurred since he underwent ESD at the time
of the publication of this report.

Discussion

On this occasion, we diagnosed BEA with WGA using M-NBI. Yoshida et al. [7] reported
that the accuracy, sensitivity, and specificity of the WGA diagnosis to detect gastric cancer are
69.1, 21.4, and 97.5%, respectively. Therefore, WGA is regarded as a specific endoscopic find-
ing for EGC. Further, in EGC, WGA was often located close to the demarcation line between the
cancerous mucosa and the surrounding mucosa [6]. In addition IND, defined as eosinophilic
material with necrotic epithelial fragments in the lumen of dilated glands, is regarded as a
histological marker for the detection of high-grade dysplasia or invasive carcinoma of the
stomach, with a sensitivity and specificity of detection of 43.1 and 98.7%, respectively [6, 9].
Moreover, necrotic debris is thought to be recognized as white in color because it strongly
scatters and reflects the light projected from the endoscope; as such, WGA corresponds to IND
in the histopathological examination [6]. However, Iwamuro et al. [10] pointed out the pres-
ence of WGA in the noncancerous stomach and reported the possibility of acid secretion in-
hibitors, other pharmacotherapies, and Helicobacter pylori infection being the cause of WGA.
It is supposed that parietal cell outgrowth and basal gland cysts are caused by hypergas-
trinemia associated with long-term oral use of acid secretion inhibitors, and that fluid inside
the basal gland cysts is recognized as a white spherical appearance. For this reason, it is im-
portant to combine WGA findings with other endoscopic findings to reach a diagnosis.

The present patient had a stomach negative for H. pylori and had been taking an oral pro-
ton pump inhibitor for esophageal hiatal hernia and gastroesophageal reflux disease over a
long period of time. Although it can be suggested that basal gland cysts may have formed with
proton pump inhibitor use, we concluded the identification of WGA in BEA based on the en-
doscopic observation of white spherical lesions close to the demarcation line, and histological
observation of profoundly dilated ducts with eosinophilic material and necrotic epithelial
fragments. BEA accompanied by WGA has only been reported in 2 cases to date, both by Tonai
et al. [8]. We therefore believe that the rarity of this case makes it valuable. Although biopsies
did not reveal any malignant findings for the present patient, we performed ESD based on the
M-NBI and WGA findings and were able to reach a definitive diagnosis of BEA. For this reason,
we believe that identification of WGA contributed sufficiently to diagnosing BEA.

These results suggest that WGA with IND may serve as a specific endoscopic finding for
EGC as well as for BEA. Further cases must be studied in order to verify these findings.
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Fig. 1. a An LSBE measuring 8 cm in length was observed. b White light imaging revealed an erosion, 5 mm
in diameter, in the LSBE (arrow). c Indigo carmine staining showing the border of the lesion (arrow). d One
year later (arrow). e Two years later (arrow). f Three years later (arrow). g Four years later (arrow). h Five
years later (arrow). LSBE, long-segment Barrett’s esophagus.

Fig. 2. a In white light imaging a slightly red, depressed lesion, 10 mm in diameter, was revealed in the
LSBE (arrow). b M-NBI revealed a brownish area. ¢ Using M-NBI, demarcation line, irregular microsurface
pattern, and irregular microvascular pattern were revealed in the lesion. WGA was revealed near the de-
marcation line (arrow). LSBE, long-segment Barrett’s esophagus; M-NBI, magnifying endoscopy with nar-
row-band imaging; WGA, white globe appearance.
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Fig. 3. a ESD specimen. b Low-power view of specimen No. 6 showed that the tumor was limited to the
superficial muscularis mucosa, without lymphovascular involvement (yellow square). ¢ High-power view
of specimen No. 6, showed the findings of BE (hematoxylin and eosin staining, x40) (blue square). d Mag-
nified view of ¢ (hematoxylin and eosin staining, x100) (black square). e A dilated neoplastic gland with
eosinophilic material and necrotic epithelial fragments typical of IND were revealed. This finding was iden-
tified at the site of WGA (hematoxylin and eosin staining, x40) (red square). f Magnified view of e (hema-
toxylin and eosin staining, x100) (green square). BE, Barrett’s esophagus; ESD, endoscopic submucosal
dissection; IND, intraglandular necrotic debris; WGA, white globe appearance.
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