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CASE REPORT
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Abstract
A 69-year-old woman had received hemodialysis for chronic renal failure and was taking lanthanum carbonate since 63 years 
of age. She presented with appetite loss and nausea. We performed esophagogastroduodenoscopy, which revealed multiple 
longitudinal white plaques in the esophagus. Lesion biopsies showed lanthanum deposition, and lanthanum carbonate was 
found histologically by energy-dispersive X-ray spectroscopy. The plaques of this patient appeared like those of dabigatran-
induced esophagitis, and may have occurred due to long-term contact of the esophageal epithelium with lanthanum carbonate 
because patient spent time in lying state. Although a few studies regarding lanthanum deposition in the stomach have been 
conducted, there are no reports on lanthanum deposition in the esophagus. This case suggests that the presence of longitudinal 
white plaques in the esophagus may indicate lanthanum deposition.
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Introduction

Lanthanum (La) carbonate is a phosphate binder used to 
treat hyperphosphatemia in patients with chronic renal fail-
ure. La is considered safe because absorption into the gas-
trointestinal tract is reported to be minimal.

La deposition in the gastric or duodenal mucosa of 
patients taking oral La carbonate has recently been reported. 
Esophagogastroduodenoscopy (EGD) for patients with gas-
tric La deposition demonstrated a diffuse whitish gastric 
mucosa [1–6].

To our knowledge, esophageal La deposition has not yet 
been reported. This is the first report describing a case of 
La deposition in the epithelium of the esophageal mucosa.

Case report

A 69-year-old woman was diagnosed with chronic renal 
failure and had received hemodialysis for 10 years. She was 
under treatment with La carbonate (750 mg/day) for preven-
tion of hyperphosphatemia since 63 years of age. She visited 
our hospital because of appetite loss and nausea. Computed 
tomography (CT) did not reveal the cause of appetite loss 
and nausea.

EGD was performed to investigate the cause of her 
symptoms. EGD demonstrated multiple longitudinal white 
plaques in the upper to lower esophagus (Fig. 1a, b). White 
gastric mucosa, suggesting gastric La deposition in the stom-
ach, was not observed (Fig. 1c).

A biopsy from the esophageal mucosa showed deposition 
of an eosinophilic structure (Fig. 2a, b). Scanning electronic 
microscopy (SEM) showed an amorphous substance of high 
electron density in the epithelium of the esophageal mucosa 
(Fig. 3a). La was histologically found in the esophageal 
mucosa by energy-dispersive X-ray spectroscopy (EDS), and 
phosphorus (P) was not found at the same site (Fig. 3b, c). 
The EDS spectrum (detection range of P) was different from 
the La phosphate deposit published data (Fig. 4a). Thus, La 
carbonate per se may have been deposited in the esophagus.
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After the patient discontinued La carbonate use, her 
symptoms gradually improved. 3 weeks later, EGD showed 
no longitudinal white plaques, but only a small red area 
in the esophagus (Fig. 1d, e). A biopsy of these red areas 
showed numerous macrophages with dark brown granular 
material in the esophageal mucosa (Fig. 2c). SEM showed an 
amorphous substance of high electron density in the epithe-
lium of the esophageal mucosa (Fig. 3d). La and P were his-
tologically found in the esophageal mucosa by EDS (Fig. 3e, 
f). It appeared that La phosphate had been deposited. EDS 
spectrum showed the presence of La and P (Fig. 4b). We 
observed the gastric mucosa carefully, because esophageal 
La deposition had been observed in the previous EGD and 
detected a slightly whitish gastric mucosa in the cardia of 
the stomach (Fig. 1f). A biopsy from this lesion showed La 
phosphate deposition in the lamina propria mucosae of the 
stomach (Fig. 2d). SEM and EDS findings of the gastric 
biopsy were similar to that of the esophagus.

An EGD after 1  year showed no longitudinal white 
plaques and a biopsy from the esophageal mucosa revealed 
no La deposition.

Although serum P level increased 5 months after dis-
continuing La carbonate use (P level; 1.3–4.5 mg/dL), the 
patient had no problems.

Discussion

La carbonate has been used because of its safety. La car-
bonate binds phosphate and prevents phosphate absorption. 
Almost all of the La phosphate complexes are excreted via 
feces because little is absorbed in the gastrointestinal tract 
[7, 8]. However, La carbonate may combine with dietary 
phosphate and deposit in the esophageal mucosa.

A diffuse white gastric mucosa has been observed with 
EGD in patients with La deposition, classified as an annular 
whitish mucosa, a diffuse whitish mucosa, and whitish spots 
[1–6].

In our patient, the first EGD showed multiple longitudinal 
white plaques in the upper to lower esophagus and second 
EGD showed only a small red area. In addition, the histolog-
ical findings of biopsy sample in the first EGD were different 

Fig. 1   a–f Esophagogastroduodenoscopy (EGD). First EGD showing 
lanthanum deposition in the epithelium of the esophagus. a–c EGD 
demonstrated multiple longitudinal white plaques in the upper to 
lower esophagus (biopsies were taken from white plaques; parts taken 
for biopsy are indicated using blue arrows). Whitish gastric mucosa 
suggesting gastric lanthanum deposition was not found in the stomach 
(a and c are white light images, b is an NBI image). EGD 3 weeks 
after discontinued lanthanum use. d, e EGD showed no multiple lon-

gitudinal white plaques and the appearance of small brownish areas in 
the esophagus (d is white light image, e is an NBI image). The biopsy 
was taken from the small brownish area. Yellow arrow indicates the 
part taken for biopsy. f EGD showed slightly whitish gastric mucosa 
in the cardia of stomach (white light image). The biopsy was taken 
from whitish gastric mucosa. Red arrow indicates the part taken for 
biopsy
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from that of gastric La depositions, because La carbonate 
per se was deposited. The histological findings of the second 
biopsy sample was similar to that of gastric La depositions, 
because these consisted of La phosphate complex deposition 
phagocytosed by macrophages.

The esophageal multiple longitudinal white plaques 
of this patient appeared like those of dabigatran-induced 
esophagitis (DIE). DIE shows longitudinally sloughing 
epithelial casts in the mid and/or lower esophagus [9]. The 
longitudinal white plaques in our patient may have occurred 
due to long-term contact of the esophageal epithelium with 

La carbonate because the patient spent time in a lying state. 
Although we thought that this mechanism was similar to 
other drug-induced esophageal injury including DIE, it was 
unclear whether the patient had esophageal peristaltic dis-
ease because we did not perform barium X-ray examination 
and high resolution manometry; therefore, we performed 
biopsies to diagnose La deposition.

In conclusion, we report a case of La deposition in the 
esophageal mucosa. Multiple longitudinal white plaques 
were observed with EGD, and La deposition was observed 
using SEM and scanning and EDS.

Fig. 2   a–d Pathological images. Pathological images of lanthanum 
deposition in the esophagus and the stomach. a, b Hematoxylin and 
eosin staining showed deposition of an eosinophilic structure in the 
epithelium of the esophageal mucosa (green arrows). Pathological 
images 3  weeks after discontinuation of lanthanum use. c Hema-

toxylin and eosin staining showed numerous macrophages with dark 
brown granular material in the epithelium of the esophageal mucosa. 
d Hematoxylin and eosin staining showed numerous macrophages 
with dark brown granular material in the lamina propria mucosae of 
the stomach
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Fig. 3   a–f Scanning electron microscopy (SEM) and energy-disper-
sive X-ray spectroscopy (EDS). a SEM showed an amorphous sub-
stance of high electron density in the epithelium of the esophageal 
mucosa. b, c EDS showed the distribution of lanthanum (La), but 
did not show the distribution of phosphate (P) at the same site (white 
arrow). Lanthanum carbonate per se was deposited in epithelium of 

the esophageal mucosa. d SEM 3 weeks after discontinued lanthanum 
use showed an amorphous substance of high electron density in the 
epithelium of the esophageal mucosa. e, f EDS 3 weeks after discon-
tinued lanthanum use showed the distribution of La and P. Lantha-
num phosphate complexes were found in the epithelium of the esoph-
ageal mucosa

Fig. 4   a, b EDS spectrum. a Because the detection range of P is different from that in the previous report, we thought that the deposit comprised 
lanthanum carbonate per se. b EDS spectrum showed the presence of La and P, and detection range is the same as that in the previous report
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