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Abstract: Esophageal xanthoma is a rare lesion which is
an asymptomatic small yellowish polyp, and most of the
reported cases were solitary lesion. Histologically, aggregations of foam cells are found under the papillary hypertrophic squamous epithelium and the foam cells express
CD68. The etiology of esophageal xanthoma is unknown.
The focal irritation of the esophageal mucosa and infiltrated inflammatory cells are presumed to contribute to
its pathogenesis. Although the pathogenesis may be associated with inflammation, the type and nature of the macrophages remain unclear. Here we report a 46-year-old
male with esophageal xanthoma, which was incidentally
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found by endoscopy. Histologically, acute inflammation
was not noted, and immunohistochemistry revealed that
the foam cells seen in this case of esophageal xanthoma
expressed increased levels of M2 macrophage markers.
These findings suggest that esophageal xanthoma is
associated with late inflammatory and reparative processes long after the initial inflammation of esophageal
squamous epithelium.
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1 Introduction
Esophageal xanthoma, first reported in 1984, is a very rare
tumor of the esophagus [1]. Because the published literature on esophageal xanthoma is very limited, its precise
incidence is unknown. Esophageal xanthoma is an
asymptomatic small yellowish polyp, mostly reported as
a solitary lesion [1-5]. Histologically, islands of foam cells
are found under the papillary hypertrophic squamous epithelium [2-5].
The etiology of esophageal xanthoma is unknown.
Skin xanthoma is frequently caused by chronic hyperlipidemia; however, only one of the reported cases on esophageal xanthoma was associated with hyperlipidemia [6],
whereas the others were not correlated [1-5]. Because two
reported cases on esophageal xanthoma were associated
with mediastinal radiation therapy, the focal irritation
and infiltrated inflammatory cells were presumed to contribute to the pathogenesis [3, 5]. Immunohistochemical
studies on the foam cells in esophageal xanthoma demonstrated that they were positive for CD68 but expressed
neither S-100 nor CD1a, suggesting that they were from
the monocyte/macrophage lineage rather than being
Langerhans cells [2-5]. Although the pathogenesis may
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be associated with inflammation, the type and nature of
macrophages in esophageal xanthoma remain unclear.
In inflammatory reactions, macrophages have some
important functions. In acute inflammation, microbial
stimuli or inflammatory cytokines (e.g., IFN-γ, TNF-α,
and GM-CSF) induce M1 macrophages. M1 macrophages
recruit lymphocytes and neutrophils by secreting immunostimulatory cytokines (e.g., IL-12, IL-1β, TNF-α, IL-6, and
IL-23) and augment the inflammatory response. Furthermore, M1 macrophages produce other inflammatory effector molecules such as inducible nitrogen oxidase (iNOS)
for generating reactive oxygen species and nitrogen intermediates to associate directly with acute inflammation
[7-10]. In the late inflammation phase, IL-4, IL-13, IL-10,
and TGF-β induce M2 macrophages to suppress inflammation. M2 macrophages express CD163 and CD206, of
which expression in macrophages is a characteristic of the
tissues responding to late phase inflammation, and elicit
reparative processes, such as scavenging cell debris, producing angiogenic factors, secreting fibrogenic cytokines,
and remodeling collagenesis. M1 macrophages can differentiate into M2 macrophages by M2-inducing signals
or vice versa. These phenomena represent functionally
extreme phenotypes of macrophages, which show a broad
range of differentiation states [7, 8].
Regarding their origins, the foam cells in oral verruciform xanthoma were reported to show characteristics of
late-inflammatory macrophages. The results implied that
the foam cells in oral verruciform xanthoma are related
not to acute inflammation but rather to the anti-inflammatory and re-constitutive phases in late inflammation [11].
Here we report a 46-year-old male with esophageal
xanthoma, which was incidentally found by endoscopy.
To reveal the subtype and nature of the foam cells in
the lesion, we examined the esophageal xanthoma histologically and immunohistochemically. The finding of
acute inflammation was not noted in the lesion and the
foam cells seen in the esophageal xanthoma expressed
increased levels of M2 macrophage markers, such as
CD163; however, the M1 marker (iNOS) was only slightly
positive in the foam cells. These findings suggest that esophageal xanthoma is associated with late inflammatory
and reparative process rather than acute inflammation.

nation did not reveal any significant finding. Laboratory
blood tests showed normal findings including LDL, HDL,
and triglyceride. Routine upper gastro-intestinal endoscopy revealed no abnormality in the stomach. However,
a small yellowish granular lesion approximately 10 mm in
diameter was noted near the esophageal orifice (Figure 1),
and a biopsy was carried out.
Histologically, the lesion comprised a mildly hyperplastic squamous epithelium with papillomatosis, but
atypism was not noted. In the papilla just beneath the
squamous epithelium, various sized aggregations of foam
cells were found (Figure 2A). The foam cells had small
round shaped nuclei located at the periphery of the cytoplasm, and had abundant granular cytoplasm (Figure
2B). In the deep submucosal layer, some lymphocytes
and histiocytes were noted around small vessels. A small
number of tiny foam cells were also found; however, acute
inflammatory findings, such as neutrophilic infiltrate and
edema were not noted (Figure 2C). Neither glycogen deposition nor organisms, such as fungus, were demonstrated
on Periodic Acid Schiff (PAS) and Diastase-pretreated
Periodic Acid Schiff (d-PAS) stained sections (data not
shown).
The immunohistochemistry revealed that the foam
cells were positive for CD68, CD163, and TGF-β while only
weakly positive for iNOS (Figure 3A-D) and negative for
CD30 (data not shown).
Ethical approval: The research related to human use
has been complied with all the relevant national regula-

2 Case report
A 46-year-old man visited a medical clinic to undergo
an annual health examination. He had no past medical
history and no clinical symptoms. The physical exami-

Figure 1: Endoscopic findings of esophageal xanthoma. A small
yellowish granular lesion is noted in the esophageal mucosa
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Figure 2: Histological findings of esophageal xanthoma. (A) Various sized aggregations of foam cells are found in the papillae (x200, HE).
(B) The foam cells have small round-shaped nuclei located at the periphery of the cytoplasm, and have abundant granular cytoplasm (x400,
HE). (C) In the deep submucosal layer, some lymphocytes and histiocytes are noted, however, acute inflammatory findings, such as neutrophilic infiltrate, edema, and small vessel formation, are not noted (x200, HE)

Figure 3: Expression of macrophage lineage markers in foam cells. Foam cells in xanthoma are strongly positive for CD68 (A, x400), moderately positive for CD163 (B, x400) and TGF-β (C, x400), and weakly positive for iNOS (D, x400)
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tions, institutional policies and in accordance the tenets
of the Helsinki Declaration.
Informed consent: Informed consent has been
obtained from all individuals included in this study.

3 Discussion
Although esophageal xanthoma is thought to be rare, its
precise incidence is not known, because only a limited
number of cases have been reported. Esophageal xanthoma was first reported in 1984 [1], and since then,
23 cases have been published in the English literature.
According to the reported cases, esophageal xanthoma
is generally a solitary, small (usually 2-5 mm, maximum
10 mm), yellowish elevated lesion [2, 4, 5]. Most patients
have mild or no gastrointestinal symptoms and the malignant transformation of esophageal xanthoma has never
been reported.
The etiology of esophageal xanthoma remains
unknown. Although one case had hyperlipidemia [6], the
others had no association with abnormal lipid metabolism. These findings suggest that the pathogenesis of
esophageal xanthoma is different from that of skin xanthoma, which is frequently seen in patients with chronic
hyperlipidemia. Herrera-Goepfert et al. reported esophageal verruciform xanthoma after mediastinal irradiation
and suggested that the lesion may be associated with
physical stimuli causing irritation or trauma to the esophagus [3]. Becheanu et al. suggested that a response to
focal mucosal damage may have contributed to the pathogenesis of esophageal xanthoma. They also suggested that
the reason why gastric xanthoma seen more frequently
than esophageal xanthoma was that trauma and inflammation are better tolerated by the esophageal squamous
epithelium than by the gastric columnar epithelium [2].
However, only two cases of radiotherapy-related esophageal xanthomas have been reported, and no definitive
etiology has been established in the remainder including
the present case.
Rawal et al. reported on the macrophage subpopulations in oral verruciform xanthoma, and demonstrated
that RM3/1 (reparative) and 25F9 (resident) positive macrophages were predominant over 27E10 (inflammatory)
positive macrophages. They suggest that the findings of
oral verruciform xanthoma are consistent either with a
chronic reactive process or a pathogenetic mechanism
where the role of acute inflammation-associated macrophages is limited [11].

Recently, it has been revealed that macrophages are
involved in various inflammatory processes. As described
earlier, the distinction between M1 and M2 macrophages
reflects functional extreme phenotypes among a broad
range of differentiation states. In general, M1 macrophages are associated with acute inflammatory reactions, such as phagocytosis of pathogens, antigen presentation, and cytokine secretion inducing inflammatory
cell recruitment. In contrast to M1 macrophages, M2 macrophages are associated with late phase of inflammation,
involving phagocytosis of cell debris and cytokine secretion, which induce fibroblast proliferation and connective
tissue synthesis and deposition, thereby contributing to
tissue regeneration [7, 8]. As oral verruciform xanthoma is
regarded as one of the healing processes of local inflammation, Hirokawa et al. suggested that esophageal xanthoma is caused by chronic inflammatory processes [4].
The present case showed that the macrophages seen
in the lesion of esophageal xanthoma expressed not only
CD68 but also CD163; however, they expressed low levels
of iNOS, and were negative for CD30, which is one of
TNF-α receptor [10], demonstrating characteristics of M2
macrophages. We also found that the CD163 expressing
macrophages produced TGF-β, which is related with late
remodeling phase of inflammation [8]. Furthermore, neutrophilic infiltrate and edema were not found; instead, a
small number of lymphocytes and histiocytes were noted
in the subepithelial layer. These findings suggest that esophageal xanthoma is associated with the late inflammatory and reparative phase, rather than the acute inflammatory phase. According to the two cases of esophageal
xanthoma after mediastinal radiation therapy, the lesions
were found 3 years and 33 months after the therapy,
respectively [3, 5]. The duration between radiation therapy
and endoscopy may support the idea that esophageal xanthoma is associated with late inflammatory and reparative
processes after initial injury of the esophageal squamous
epithelium, however, more evidence is needed to support
this claim. Endoscopists have a possibility to encounter
a case of esophageal xanthoma among patients with a
history of thoracic lesions. Differential diagnosis includes
ectopic sebaceous glands, squamous papilloma, granular
cell tumor, verrucous carcinoma and papillary squamous
cell carcinoma. To make definitive diagnosis, histological
examination should be performed.
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In conclusion, we reported a case of esophageal xanthoma
with no apparent thoracic injury or trauma. Histologically,
no acute inflammatory phase was noted. Immunohistochemistry revealed that the foam cells seen in the lesion
consisted of M2 macrophages. These findings suggest that
esophageal xanthoma is associated with late inflammatory and reparative processes long after the initial injury
of the esophageal squamous epithelium. Endoscopists
have a possibility to encounter a case of esophageal xanthoma among patients with a history of thoracic lesions.
Because differential diagnosis includes malignancies
such as verrucous carcinoma and papillary squamous cell
carcinoma, histological examination should be performed
for definitive diagnosis.
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