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Case Report
White opaque substance in superficial esophageal
squamous cell carcinoma: report of a case
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Abstract: White opaque substance (WOS) observed in the gastric neoplasia by magnifying endoscopy with narrow
band imaging (NBI-ME) has been reported to be useful for differentiation of gastric cancerous and non-cancerous
lesions. Using oil red O staining and adipophilin immunostaining reveals WOS in gastric neoplasms as lipid droplets,
and WOS is specific for neoplasm with intestinal or gastrointestinal phenotype. We here in report a case of superfi-
cial esophageal squamous cell carcinoma with WOS. A male patient in his seventies was found by esophagogastro-
duodenoscopy to have two superficial esophageal lesions and two superficial gastric lesions. NBI-ME observed WOS
in both gastric lesions and in one esophageal lesion. The patient underwent endoscopic submucosal dissection and
all the lesions were resected en bloc successfully. All four lesions had diffuse positivity for adipophilin on immunos-
taining. This is the first case reported that WOS was observed in esophageal squamous cell carcinoma.
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Introduction

Magnifying endoscopy with narrow band imag-
ing (NBI-ME) has enabled visualization of muco-
sal microvascular and microsurface patterns.
Yao et al. have identified the microvascular and
microsurface patterns that are typical for early
gastric cancers [1-3]. Recently, NBI-ME is also
an excellent modality for identifying the bound-
ary delineation of early gastric cancers [4-6].
Meanwhile, white opaque substance (WOQOS),
first reported by Yao et al., is one of the peculiar
findings of NBI-ME, it is a white substance in
the superficial area of the gastric neoplasia and
sometimes interrupts visualization of the pre-
cise microvascular morphology, which results
in difficulties in discrimination of gastric can-
cerous and non-cancerous lesions. WOS does
not just interferes with visualization of the epi-
thelial microvascular architecture but is also
useful for discriminating gastric adenoma from
carcinoma according to the presence or
absence of regular shapes and distribution of
WOS [7]. WOS has been pathologically con-
firmed to be intramucosal accumulation of lipid
detected using oil red O staining of the endo-

scopic biopsy specimen [8]. Oil red O staining
enables direct visualization of lipid droplets;
however, it has a limitation in that it can only be
applied to fresh frozen samples but not to par-
affin embedded sections as the lipid is removed
during the process of paraffin fixing. Recently,
adipophilin has been used as a novel marker of
lipid accumulation which can be applied even
to paraffin embedded section. It is an adipose
differentiation related protein located on the
surface of lipid droplets [9]. It was reported
that immunohistochemistry of adipophilin of
gastric neoplasia was well correlated with
WOS observed by NBI-ME [10]. WOS has been
reported to be found in neoplasms located in
colorectum, duodenum and esophagogastric
junction, where are all covered by columnar
epithelium, histologically [11-13]. We herein
report a case of superficial esophageal squa-
mous cell carcinoma in which WOS was
observed by NBI-ME.

Case presentation

A 77-year-old Chinese man visited our depart-
ment because of epigastralgia. His medical his-
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Figure 1. A. A slightly elevated lesion (lla) of 10 mm in diameter at 28 cm
from the incisor teeth. B. NBI-ME followed showed dilatation and irregular-
ity of IPCLs, there was no obviously reticular/speckled WOS observed, the
background was slightly whitish.

tories included hypertension, sinus bradycardia
and coronary heart disease. He reported a
50-year history of smoking 10 cigarettes daily
without alcohol drinking history. His 14C-urea
breath test was positive and thus he had eradi-
cation therapy for Helicobacter pylori two
months ago. No family history of gastrointesti-
nal cancer was identified. Laboratory and phys-
ical test results revealed no special abnormali-
ties. His body mass index was 25.

Endoscopic examination showed two superfi-
cial lesions in esophagus and two superficial
lesions in stomach. Conventional white light
imaging showed the whole esophageal mucosa
was rough, and two flat lesion (O-lIlb according
to the Paris classification) of 7 mm and 15 mm
in major diameter at 28 cm and 31 cm from the
incisor teeth (Figures 1A, 2A). Observing with
NBI endoscopy, both lesion could not be detect-
ed obviously as brownish areas. Subsequently,
NBI-ME, however, showed dilatation and irregu-
larity of intraepithelial papillary capillary loops
(IPCLs) (Figures 1B, 2B). Additionally, WOS was
observed in the distal lesion, the morphology of
WOS was irregular reticular/speckled pattern
as reported (Figure 2B, 2C) [7]. Meanwhile,
WOS was not detected in the proximal lesion,
however there were whitish matter suggesting
WOS in the normal mucosa surrounding this
lesion (Figure 4B). Chromoendoscopy with
1.5% iodine staining showed multiple Lugol-
voiding lesions (LVLs) in whole esophagus, and
the two lesions were found as non-stained
areas. Histologically, biopsy specimens reve-
aled a squamous cell carcinoma limited within
the lapmina propria mucosae (m2). Conven-
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tional white light imaging
showed two additional gastric
lesions, one was a flat elevat-
ed lesion with central depres-
sion (lla+llc) of 20 mm in size
at posterior wall of upper gas-
tric body, and the other was
a flat elevated lesion (lla) of
15 mm in size at the greater
curvature of antrum. NBI sh-
owed demarcation line in
both lesions. In both lesions,
NBI-ME showed irregular mic-
rosurface pattern and irregu-
lar microvascular structure,
and sparse WOS were also
observed. Both gastric le-
sions were diagnosed as well differentiated
adenocarcinoma by biopsies histologically.
Systemic imaging investigation including com-
puted tomography revealed no evidence of
nodal or visceral metastases. We performed
endoscopic submucosal dissection (ESD) for all
four lesions; all lesions were resected in a sin-
gle piece without major complications. The
postoperative course was uneventful, and the
patient was discharged several days after ESD.

Histology revealed intramucosal well differenti-
ated squamous cell carcinomas (m2) in both
esophageal ESD resected specimens (Figure
3A). No lymphovascular involvement was de-
tected on immunostaining of D2/40. Oil red O
staining and immunohistochemical staining of
adipophilin of the biopsy specimen of the distal
lesion shown lipid droplets scattered in the
cytoplasm of squamous carcinoma cells (Fig-
ure 4). Immunohistochemical staining of adi-
pophilin of the ESD resected specimens
revealed that lipid droplets accumulated in
both esophageal neoplastic epithelium. Adipo-
philin was intensely detected in almost all the
neoplastic cells in both esophageal lesions, of
which the morphology was diffuse and has no
polarized structure compared with gastric
lesion. In the non-neoplastic squamous epi-
thelium adipophilin was weakly expressed
(Figure 3B, 3C). The morphology and density
of adipophilin was similar in both lesions. The
final diagnosis was well differentiated squa-
mous cell carcinoma of the esophagus, 6x6
mm (28 cm from the incisor teeth)/17x4 mm
(31 cm from the incisor teeth), O-1lb, pT1a-LPM,
lyO, vO, pHMO, pVMO (according to the Japanese

Int J Clin Exp Pathol 2017;10(3):3565-3569



White opaque substance in superficial esophageal cancer

Figure 2. (A) A slightly elevated lesion (lla) of 15 mm in major diameter at 31 cm from the incisor teeth. (B, C) WOS
was observed by NBI-ME and the morphology was irregular reticular/speckled pattern, IPCLs were not distinct. (B)
showed the centre of the lesion, (C) showed the margin of the lesion.

Figure 3. A. Early well differentiated squamous cell carcinoma with microinvasion (basal cell type, M2) with HE stain-
ing. B, C. Adipophilin was expressed in the squamous carcinoma cells with cytoplasmic staining and no polarization.

Figure 4. A, B. Oil red O staining of the biopsy specimen of the lesion at 31 cm from the incisor teeth showed lipid
droplets scattered in the cytoplasm of squamous carcinoma cells. C, D. In this lesion adipophilin was expressed in
the squamous carcinoma cells with cytoplasmic staining and no polarization.

Classification of Esophageal Cancer, the 10th well differentiated tubular adenocarcinoma (m).
Edition, revised version). Both gastric lesions No lymphovascular involvement was found.
were histologically diagnosed as intramucosal Adipophilin staining revealed that lipid droplets
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accumulated in both gastric neoplastic epithe-
lium. Adipophilin was detected in almost all
the neoplastic cells in both the surface epithe-
lium of the intervening apical and cryptal epi-
thelium, whereas this was not observed in the
non-neoplastic gastric epithelium. The mor-
phology and density of adipophilin staining was
similar in both gastric lesions. The final diagno-
sis was well differentiated adenocarcinoma of
the stomach, 18x15 mm (posterior wall of
upper gastric body)/16x9 mm (greater curva-
ture of antrum), O-lla+lic/O-lla, tubl, pTla-M,
lyO, vO, pHMO, pVMO (according to the Japanese
Classification of Gastric Carcinoma, 3rd English
Edition).

Discussion

To the best of our knowledge, this is the first
report describing a WOS-positive esophageal
squamous epithelial neoplasm, and we confirm
the phenomenon that lipid accumulation may
occur in neoplasms arising from the esopha-
geal squamous epithelium.

The mechanism of the accumulation of lipid
droplets in neoplasms is unknown. Yao et al.
proposed the following two possible mecha-
nisms of WOS formation in gastric epithelium:
the absorption hypothesis and the production
hypothesis [8]. The author prefered the former.
They reported that WOS positive gastric neo-
plasms with an intestinal phenotype may be
able to absorb digested micellar lipid in stom-
ach. As the mucosal lymphatics in the stomach
are anatomically present only in the deepest
level of the lamina propria [14], lipid droplets
cannot be easily transported into the lymphat-
ics. Consequently, lipid droplets may be
retained within the superficial part of the muco-
sa for a longer period, so adipophilin was
expressed primarily in the basal sides of neo-
plasia cells, forming polarized tubular struc-
tures. Recently, few studies showed adipophi-
lin significantly expressed in clear cell renal car-
cinoma, colorectal adenocarcinoma, lung ade-
nocarcinoma, and esophageal adenocarcino-
ma [11, 13, 15, 16], where there were no much
lipid could be absorbed. It is reasonable to
speculate that accumulated lipids in cancer
cells might be synthesized by neoplastic cells
themselves, rather than be absorbed. So the
deficiency of lipid metabolism may be involved
in carcinogenesis in variant organs.
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In this case adipophilin was detected in eso-
phageal squamous carcinoma and pericarci-
nous tissue, but the degree of adipophilin’s
expression was different, which was intense in
cancer tissue and weak in pericarcinous nor-
mal tissue, so we can detect WOS only in can-
cerous area by endoscopy. There are two pos-
sible reasons about this phenomenon: one is
WOS is a sign of neoplasm not only in stomach
but also in esophagus; the other is WOS is only
a sign of deficiency of lipid metabolism of
esophageal squamous cells and has no rela-
tionship with esophageal neoplasm, it is acci-
dentally appeared in this WOS-positive gastric
cancer patient. We prefer the former because
we never detect WOS in patients with normal
esophagus or benign esophageal disease. We
can speculate that the intense expression of
WOS is a sign of neoplasia and the weak expres-
sion of WOS is a sign of malignant potential to
neoplasia. It is well established that tumor
microenvironment plays an important role in
cancer development and progression, so the
pericarcinous normal tissue expressing WOS
weakly would be the soil of neoplasia. WOS may
be a key sign of cancerous and precancerous
lesion of esophageal squamous epithelium. In
this case the endoscopic morphology of WOS is
irregular reticular/speckled pattern which is
similar to gastric lesion, but morphology of adi-
pophilin expression in squamous cancer cells is
diffuse and has no polarized structure com-
pared with gastric lesion. Hence, we can specu-
late that the mechanism of accumulation of
lipid droplets is different in esophagus and
stomach. The present findings may provide
novel insights into the molecular mechanism of
esophageal squamous cell carcinoma develop-
ment and progression and into the develop-
ment of new anticancer therapeutics. We need
to conduct further studies to clarify the molecu-
lar mechanism of WOS in squamous cell
carcinoma.

In summary, we present the first case of esoph-
ageal squamous cell carcinoma with WOS,
which arises from esophageal squamous epi-
thelial. Because WOS can interrupt visualiza-
tion of the precise microvascular morphology of
the esophageal lesion, rather than assessing
the IPCLs, the emergence of WOS could be an
alternative new optical sign for discriminating
cancerous from non-cancerous lesion in esoph-
agus using NBI-ME.
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