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【 CASE REPORT 】

Lanthanum Deposition in the Stomach in the Absence of
Helicobacter pylori Infection
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Abstract:
In this case report, we describe two patients who showed a diffusely whitish mucosa in the posterior wall

and the lesser curvature of the gastric body. The patients were serologically- and histopathologically-negative

for Helicobacter pylori. Random biopsy specimens from the stomach revealed no regenerative changes, intes-

tinal metaplasia, and/or foveolar hyperplasia in either of the patients. Although lanthanum deposition in the

gastric mucosa has been reported to occur in close association with H. pylori-associated gastritis, our patients

tested negative for H. pylori. These cases suggest that lanthanum deposition presents as whitish lesions in the

gastric body in H. pylori-negative patients.
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Introduction

Phosphorus excretion is generally decreased in patients

with end-stage renal disease, which induces hyperphos-

phatemia. Thus, the treatment of increased blood levels of

phosphorus becomes necessary to prevent osteoporosis and

arteriosclerosis (1-4). Although lanthanum carbonate, which

is widely prescribed to treat hyperphosphatemia in patients

with end-stage renal disease, is generally safe and well tol-

erated by most patients, an increasing body of evidence sug-

gests that lanthanum deposition can be observed in the gas-

troduodenal mucosa during esophagogastroduodenoscopy

(EGD) (5-13). Moreover, several reports have revealed that

lanthanum deposition tends to occur in the gastric mucosa in

association with regenerative change, intestinal metaplasia,

and/or foveolar hyperplasia (14); all of these histopathologi-

cal features indicate that lanthanum is detected in the gastric

mucosa in close association with Helicobacter pylori infec-

tion.

However, we encountered two patients with lanthanum

deposition in the stomach who were serologically and histo-

pathologically negative for H. pylori. Random biopsy speci-

mens revealed no regenerative changes, intestinal metaplasia,

and/or foveolar hyperplasia. To the best of our knowledge,

this is the first report to describe the detailed endoscopic

features of gastric mucosal lanthanum deposition in patients

without H. pylori infection.

Case Reports

Case 1

A 73-year-old Japanese man underwent EGD for screen-

ing purposes. He had been undergoing hemodialysis for

chronic kidney disease for 14 years, and had received oral

lanthanum carbonate to treat hyperphosphatemia for 25

months. He had also been consuming rebamipide, celecoxib,

nalfurafine, cinacalcet, nicorandil, esomeprazole, carvedilol,

warfarin, clonazepam, and flunitrazepam for associated atrial

fibrillation, spinal canal stenosis, and insomnia among other

comorbidities, but had no history of gastroduodenal disease.
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Figure　1.　EGD images from Case 1. A diffusely whitish mucosa is seen in the posterior wall and the 
lesser curvature of the gastric body (A, B). Observation under magnification reveals fine, whitish 
deposits within the mucosa (C). The whitish deposits are more prominently seen under narrow-band 
imaging (D). The antral mucosa shows no whitish lesions (E).

Figure　2.　Pathological images from Case 1. A biopsy specimen from the gastric mucosa with white 
deposits containing the accumulation of fine, amorphous eosinophilic material within the lamina pro-
pria (A, B). These areas of deposition were positive for CD68 (C).

A physical examination revealed no abnormalities, and no

evidence of peripheral lymphadenopathy. The laboratory

findings demonstrated elevated levels of phosphate (9.3 mg/

dL, reference range: 2.3-4.5 mg/dL), creatinine (13.14 mg/

dL), blood urea nitrogen (59.4 mg/dL), uric acid (9.6 mg/

dL), and a low hemoglobin level (10.2 g/dL). The patient’s

serum was negative for anti-Helicobacter pylori immuno-

globulin G antibodies (3 U/mL).

EGD showed a diffusely whitish mucosa in the posterior

wall and lesser curvature of the gastric body

(Fig. 1A and B). Examination under magnification revealed

fine, whitish deposits within the mucosa (Fig. 1C), which

were more prominently noted using narrow-band imaging

(Fig. 1D). The whitish mucosa was not detected in other

parts of the stomach, including the antrum (Fig. 1E), and re-

generative changes, intestinal metaplasia, and/or mucosal at-

rophy were not observed endoscopically. A biopsy specimen

from part of the white deposits revealed the accumulation of

fine, amorphous eosinophilic material within the lamina

propria (Fig. 2A and B). Staining for CD68 was positive in

these areas, indicating the presence of histiocytes that

phagocytosed lanthanum (Fig. 2C). A paraffin-embedded

section was deparaffinized with xylene (10 minutes, twice)

and subsequently washed with an ethanol series (100% for 5

minutes, three times; 80% for 5 minutes; and 50% for 5

minutes) for scanning electron microscopy (SEM). The sur-

face of the sample was coated with osmium for 10 seconds

(HPC-1S-type osmium coater; Shinku Device, Ibaraki, Ja-

pan) and examined closely using an S4800 scanning elec-

tron microscope (Hitachi, Tokyo, Japan). The elemental

composition was analyzed using the S4800 scanning elec-

tron microscope to perform energy dispersive X-ray spec-

troscopy (EDAX Genesis APEX2 system, Ametek, Paoli,

USA). The deposits appeared bright when observed by SEM
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Figure　3.　Scanning electron microscopy images. The deposited material appears bright (A). The 
deposits are seen as aggregates of microparticles (B). Elemental mapping by energy dispersive X-ray 
spectroscopy shows that the distribution of lanthanum (C) and phosphate (D) corresponds to the ar-
eas that appeared bright (A).

Figure　4.　Spectra obtained by energy dispersive X-ray spectroscopy. Spectra obtained from the 
bright areas (A) demonstrate lanthanum (arrow) and phosphate (arrowheads). These elements are 
almost completely absent in the background mucosa (B).

(Fig. 3A), and were seen as aggregates of microparticles

(Fig. 3B). Elemental mapping using energy dispersive X-ray

spectroscopy confirmed that the distribution of lanthanum

(Fig. 3C) and phosphate (Fig. 3D) corresponded to the dis-

tribution of bright areas that was noted on X-ray spectros-

copy (Fig. 3A). A comparative analysis of the spectra be-

tween the bright areas and the background also demon-

strated that lanthanum and phosphate were present in the

bright areas, but were almost completely absent in the back-

ground mucosa (Fig. 4). Consequently, we diagnosed the

gastric lesion as lanthanum phosphate deposition. Random

biopsy specimens taken from the greater and lesser curva-

tures of the gastric body and the greater curvature of the

gastric antrum did not show regenerative change, intestinal

metaplasia, and/or foveolar hyperplasia.

Case 2

A 42-year-old Japanese man underwent EGD for routine
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Figure　5.　EGD images of Case 2. EGD shows a diffusely whitish mucosa in the gastric body (A, B). 
An examination under linked color imaging emphasizes the whitish mucosa (C, D). Whitish villi are 
observed in the duodenum (E), indicating lanthanum phosphate deposition.

checkup of esophageal varices. He had been undergoing

hemodialysis for 7 years for chronic kidney disease, and had

been treated with oral lanthanum carbonate for 69 months.

In addition, he had been consuming lansoprazole, ethyl icos-

apentate, bixalomer, furosemide, teneligliptin, and voglibose.

A physical examination revealed no abnormalities. The labo-

ratory findings demonstrated elevated levels of phosphate

(5.8 mg/dL), creatinine (10.18 mg/dL), blood urea nitrogen

(28.6 mg/dL), hemoglobin A1c (6.6%), and a decreased he-

moglobin level (13.4 g/dL). A test for serum anti-H. pylori
immunoglobulin G antibodies was negative (<3 U/mL).

EGD showed a diffusely whitish mucosa in the posterior

wall and the lesser curvature of the gastric body

(Fig. 5A and B). An examination under linked color imag-

ing emphasized the whitish mucosa (Fig. 5C and D). The

whitish mucosa was not detected in other parts of the stom-

ach, including the antrum; endoscopy revealed no regenera-

tive changes, intestinal metaplasia, and/or mucosal atrophy.

Whitish deposition was also observed in the duodenal villi

(Fig. 5E). Biopsy specimens from the gastric and duodenal

whitish mucosa contained lanthanum phosphate, which was

confirmed by electron microscopy. Random biopsy speci-

mens obtained from the greater and lesser curvatures of the

gastric body, and the greater curvature of the gastric antrum

did not show regenerative change, intestinal metaplasia, and/

or foveolar hyperplasia.

Discussion

The deposition of lanthanum in the gastroduodenal mu-

cosa has been reported since 2015 (5-14). As described

above, recent studies have reported a correlation between

underlying gastric mucosal alterations and susceptibility to

lanthanum deposition. Ban et al. investigated 121 biopsy

specimens of the gastric mucosa obtained from 22 patients

who had been treated with lanthanum carbonate. These

authors identified lanthanum deposition in 86 gastric biop-

sies (71.1%), and gastric mucosal alterations such as intesti-

nal metaplasia, regenerative changes, and foveolar hyperpla-

sia were more frequently observed in the mucosa with nu-

merous lanthanum deposits (14). Some authors have re-

ported an association between the mucosal distribution of

the lanthanum deposits and intestinal metaplasia (5, 11, 13).

Ji, et al. evaluated epithelial paracellular permeability using

the lanthanum tracer method (15). While lanthanum nitrate

did not permeate the normal gastric epithelium, it did pene-

trate the lateral intercellular space of the gastric epithelium

that showed intestinal metaplasia. This result indicates that

lanthanum is able to cross the tight junctions of gastric epi-

thelium in the presence of intestinal metaplasia, because the

epithelial barriers are impaired under this condition. Conse-

quently, there is a close relationship between lanthanum

deposition and H. pylori-associated gastric mucosal altera-

tions such as intestinal metaplasia, regenerative changes,

and/or foveolar hyperplasia.

In our patients, EGD revealed that the gastric mucosa

with lanthanum deposition had a whitish appearance. The

two patients were serologically and histopathologically nega-

tive for H. pylori. Moreover, regenerative changes, intestinal

metaplasia, and foveolar hyperplasia were not detected, indi-

cating that neither of the patients had H. pylori infection. To

the best of our knowledge, this is the first report to describe

the detailed endoscopic features of lanthanum deposition in

the gastric mucosa of patients without H. pylori infection. In

our previous work, we retrospectively investigated the endo-

scopic features of lanthanum deposition in the stomach of

seven patients (16). All lesions had a whitish appearance

and were further classified as an annular whitish mucosa (n=
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Figure　6.　A computed tomography image from Case 1. Lan-
thanum is observed as a high-density substance (arrows), 
which predominantly exists in the gastric body.

4), diffusely whitish mucosa (n=3), or whitish spots (n=2).

Similarly, in another set of 10 patients with lanthanum depo-

sition in the stomach, all cases presented with white le-

sions (17). Observation under endoscopic magnification

demonstrated the deposition of white microgranules within

the gastric mucosa. Other authors have also reported that the

mucosa appeared white on endoscopic images (7, 9). Thus,

whitish lesions are considered to be the essential macro-

scopic feature of lanthanum deposition in the gastric mu-

cosa (12, 16, 17). However, the other reported features of

gastric mucosal lanthanum deposition vary from non-specific

gastritis, erosions (9), ulcers (6), and polyps (7, 18). We

therefore hypothesize that such variability in the macro-

scopic morphology reflects the underlying gastric mucosal

alterations rather than conditions arising from lanthanum

deposition itself.

In addition to the macroscopic features, we propose that

the location of the whitish lesions is also influenced by the

presence or absence of H. pylori infection. It is well known

that H. pylori-associated atrophic gastritis primarily affects

the antrum, and then spreads into the angle and body to

eventually involve the entire stomach. Thus, the gastric an-

trum is more likely to be affected by lanthanum deposition

in H. pylori-positive patients. The fornix and corpus may

show lanthanum deposition in cases involving extensive H.
pylori-associated gastritis. Based on the observations in our

present case, lanthanum may be predominantly deposited in

the gastric corpus rather than the antrum in H. pylori-
negative patients. This hypothesis is partly supported by a

study reported by Hoda et al. (18), which revealed that the

biopsy specimens containing lanthanum deposits obtained

from the antrum had either an atrophic appearance or the

appearance of reactive gastropathy with foveolar hyperplasia

and focal corkscrewing of pits, whereas specimens obtained

from the fundic gland areas showed fewer pathological al-

terations, with foveolar hyperplasia only noted in one pa-

tient.

We hypothesize that - in H. pylori-negative patients - lan-

thanum deposition predominantly occurs in the gastric body

because the gastric body is in contact with ingested lantha-

num carbonate for a longer period of time than the gastric

antrum. Fig. 6 shows a computed tomography (CT) image

from Case 1. Although CT was performed after the patient

had abstained from food and medicine for 7 hours, a sub-

stantial amount of food debris was retained in the stomach.

It is noteworthy that lanthanum, which is observed as a

high-density substance (Fig. 6, arrows), was predominantly

found in the gastric body, rather than in the gastric antrum.

The retention of food in the gastric fornix and corpus after

the consumption of solid food was also observed among

healthy individuals, even though the subjects were in an up-

right position (19). Thus, the gastric body is more likely to

develop lanthanum deposition due to prolonged contact with

ingested lanthanum. No studies have been performed to as-

sess the differences in the endoscopic features of lanthanum

deposition between H. pylori-positive and H. pylori-negative

patients, future studies should be performed to address these

issues.

In conclusion, we presented the case of two patients with

lanthanum deposition in the stomach who tested negative for

H. pylori infection. Although lanthanum is - in most cases -

likely to be detected in the gastric mucosa in close associa-

tion with H. pylori infection, we expect that the endoscopic

images presented in these cases will facilitate the better un-

derstanding of lanthanum-related lesions in the stomach.

The authors state that they have no Conflict of Interest (COI).
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