
Department of Gastroenterology, Qilu Hospital, Shandong 
University, 107 Wenhuaxi Road, Jinan 250012, Shandong 
Province, China. liyanqing@sdu.edu.cn
Telephone: +86-531-82166090
Fax: +86-531-82166090

Received: February 27, 2018
Peer-review started: February 27, 2018
First decision: March 30, 2018
Revised: June 27, 2018
Accepted: June 28, 2018
Article in press: June 28, 2018
Published online: September 6, 2018

Abstract
Here, we report a rare case of primary gastrointestinal 
amyloidosis in a stable condition after being followed up 
for three years. The patient was admitted to the hospital 
in 2014. Tests showed decreased levels of hemoglobin 
and ferritin. Transoral and transanal enteroscopy showed 
multiple nodular protuberances in the esophagus, ileum, 
colon and rectum. Endoscopic ultrasonography indicated 
the nodular protuberances stemmed from the submu-
cosa and partially invaded the intrinsic myometrium. 
Pathological examinations found multiple small nodules 
in the submucosa and dyed structures, which were 
positive for special Congo red dyeing. After treatment 
with oral iron supplements, the levels of hemoglobin and 
ferritin became normal. It is concluded that the patient 
represents a case of primary gastrointestinal amyloido-
sis with multiple nodular protuberances in the digestive 
tract with controllable moderate abdominal discomfort 
and anemia and a benign course. Enteroscopy and 
endoscopic ultrasonography play an important role in 
the diagnosis of primary gastrointestinal amyloidosis.
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Core tip: A 48-year-old woman was admitted with 
moderate abdominal discomfort for two years and 
decreased hemoglobin and ferritin levels. Transoral 
and transanal enteroscopy showed multiple nodular 
protuberances in the digestive tract. Endoscopic ul-
trasonography indicated the nodular protuberances 
stemmed from the submucosa and partially invaded 
the intrinsic myometrium. Pathological examinations 
showed the nodules were positive for special Congo 
red dyeing. It is concluded that the patient represen-
ts a case of primary gastrointestinal amyloidosis with 
multiple nodular protuberances in the digestive tract 
with controllable symptoms and a benign course during 
three-year follow-up. Enteroscopy and endoscopic ul-
trasonography play an important role in the diagnosis.
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INTRODUCTION
Amyloidosis is a rare disorder characterized by the ex­
tracellular deposition of an abnormal fibrillar protein. 
The pathogenesis is due to abnormal protein folding, 
which leads to the formation of a fibrous structure and 
disruption of tissue function. These misfolded proteins 
are deposited in the extracellular space of tissues. The 
excessive accumulation of these misfolded proteins 
leads to various degrees of organ dysfunction[1,2]. The 
disease is named amyloidosis because the color reaction 
of the accumulated substances to iodine and sulfuric 
acid is similar to that of starch to the same reagents, 
and the name has been used to date[3,4]. Epidemiological 
investigations in Latin America and Europe found that 
the incidence of amyloidosis is lower than ten cases 
per million people, which is considered a rare clinical 
disease[5­7]. The probability of involvement of the dig­
estive system for amyloidosis is 70%­80%, and the 
lesions can occur throughout the gastrointestinal tract 
from the mouth to the rectum[8].

Currently, the prognosis of amyloidosis is primarily 
associated with a high mortality rate due to the pro­
gressive nature, especially with heart failure[9]. We 
encountered a case of primary amyloidosis in the dig­
estive tract, which was diagnosed with enteroscopy 
and endoscopic ultrasonography. After a close follow­
up of three years, it was considered a rare and unique 
case with a benign nature. Therefore, we wish to share 
our experience and opinions regarding diagnosing and 
treating such a case.
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CASE REPORT
A 48-year-old woman was admitted into Yantai Affiliated 
Hospital of Binzhou Medical University on December 7, 
2014 for the first time with a history of moderate daily 
“abdominal discomfort for two years”. She had a history 
of cesarean section. She had no unhealthy diet habits. 
Her family members had no gastrointestinal diseases, 
except that her father had a history of “gastric cancer” 
with surgical resection. Gastroscopy and colonoscopy 
in the outpatient department of the hospital reported 
multiple nodular protuberances in the esophagus, colon 
and rectum.

After admission, a comprehensive physical exa­
mination demonstrated upper abdominal tenderness 
and moderate anemia. The laboratory tests showed 
low plasma levels of hemoglobin (84 g/L, normal 
range 110­150 g/L) and ferritin (1.2 ng/mL, normal 
range 10­291 ng/mL) and normal values for urine and 
stool routines. Specifically, the levels of the only urine 
parameters Bence Jones protein and blood parameters 
such as digestive tract tumor markers, blood glucose, 
liver and kidney function, myocardial enzymes, coagula­
tion function, thyroid function, Streptococcus hemo­
lysin O, rheumatoid factor, erythrocyte sedimentation 
rate, C reactive protein, and β2 microglobulin, were all 
within normal ranges. Electrocardiogram, computed 
tomography and ultrasound in the chest and abdomen 
showed no abnormalities.

We conducted enteroscopy and endoscopic ultra­
sonography in the patient. Enteroscopy through the 
mouth and the anus performed on December 11, 2014 
showed many yellowish nodular protuberances with 
diameters of approximately 0.2­0.5 cm in the esopha­
gus, ileum, colon and rectum (Figure 1). The mucosa of 
the stomach, duodenum and jejunum appeared to be 
normal. 

Endoscopic ultrasonography was obtained on De­
cember 8, 2014. The nodular protuberances of the 
esophagus stemmed from hypoechoic lesions of the 
submucosa, and the layer of the origin was clear (Figure 
2A). The nodular protuberances of the colon stemmed 
from the submucosa and partially invaded the intrin­
sic myometrium with a hypoechoic structure, which is 
a partly hypoechoic fusion and inhomogeneous echo 
(Figure 2B).

Pathological examination was performed with he­
matoxylin and eosin staining on samples collected from 
the digestive tract. In the esophagus, the squamous 
epithelium in the tissue was mildly proliferative and 
there were multiple small nodules in the submucosa. 
Figure 3A shows that the central portion of an esophagus 
biopsy sample contained a homogeneous powder and 
dyed structure, which is surrounded by inflammatory 
cells and fibrous tissues. In the ileum and descending 
colon, chronic inflammation was observed in the mucous 
tissue. Figure 3B shows that the biopsy sample of the 
ileum contained multiple homogeneous powder dyeing 
without structural small nodules in the submucosal layer. 
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Moreover, staining of samples from the esophagus with 
Congo red, Masson Blue, and Periodic Acid­Schiff was 
positive (Figure 4).

According to the above findings, the patient was 
diagnosed with primary amylolysis in the digestive 
tract[10,11]. An oral iron supplement (Ferrous fumarate, 
0.2 g one time, 3­4 times/d) was prescribed for one year 
for anemia between December 2014 and December 
2015, along with medications such as esomeprazole 
magnesium (Nexium®), Talcid®, Domperidone for the 
treatments of abdominal discomfort. The anemia gra­
dually improved and was eventually cured. 

The patient was regularly followed up for three years. 
Blood tests performed in October 2017 showed that the 
hemoglobin and serum ferritin were restored to 124 g/L 
(normal range 110­150 g/L) and 39.8 ng/mL (normal 
range 10­291 ng/mL), respectively, without abnormali­
ties for other routine parameters. During this period, 
the patient only occasionally reported mild abdominal 
discomfort. Gastroscopy and colonoscopy performed 
on October 2017 showed that the numbers and sizes of 
nodular protuberances in the mucosa of the esophagus, 
ileum and colon had no obvious change compared with 
those observed three years ago (Figure 5).

A B

C D

Figure 1  Representative images of enteroscopy at admission. A: Nodular protuberances (arrows) in the esophagus; B: Nodular protuberances (arrows) in the 
ileum; C: Nodular protuberances (arrows) in the hepatic area of the colon; D: Nodular protuberances (arrows) in the rectum.

A B

Figure 2  Images of endoscopic ultrasonography. A: Nodular protuberances in the esophagus stemming from hypoechoic lesions of the submucosa, and the layer 
of origin was clear; B: Nodular protuberances in the colon stemming from the submucosa, partially invading the intrinsic myometrium with a hypoechoic structure, 
which is partially hypoechoic fusion and inhomogeneous echo.
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DISCUSSION
Amyloidosis is categorized into primary, secondary 
and inheritable based on the types of deposited pro­
teins, and primary amyloidosis is the most common 
type[11­13]. Clinically, primary amyloidosis is mainly due 
to the deposition of immunoglobulin light chain, which 
commonly occurs in the digestive system and affe­
cts its functions[14,15]. Gastrointestinal involvement by 
amyloidosis has been reported as common. The most 
common gastrointestinal manifestations were weight 
loss, abdominal pain/dyspepsia, and nausea/vomiting[16]. 
The frequency of amyloid deposition was highest in 
the duodenum, and the duodenal biopsy is sensitive 
for diagnosing amyloidosis[17]. Amyloidosis in the small 
intestine may be characterized by diarrhea, fat diarr­
hea, bleeding, obstruction, constipation, and similar 
symptoms[18,19]. Colonic amyloidosis manifests similarly to 
inflammatory bowel disease and ischemic bowel disease, 
and is characterized by mucous congestion, erosion, 
ulcer, nodular protuberance or polypoid changes[20­22]. 
Our patient had multiple nodular protuberances in the 
esophagus, ileum, colon and rectum, with a history of 
moderately daily abdominal discomfort for two years, 
which was improved by symptomatic treatment. Thus, 
the case was characterized by multiple nodular protu­

berances covering the upper, middle and lower digestive 
tract, as well as relatively mild, non-specific and stable 
clinical symptoms.

Due to the lack of specificity in the clinical mani­
festation of primary amyloidosis in the digestive tract, 
laboratory and imaging examinations are prone to mis­
diagnosis and missed diagnosis. At present, auxiliary 
examinations for gastrointestinal amyloidosis mainly rely 
on gastroscopy and colonoscopy. In our case, transoral 
and transanal enteroscopy was applied. Theoretically, 
enteroscopy specifically covers the entire small intestine 
and extends the examination to the whole digestive tract, 
and thus, would improve the diagnosis of amyloidosis 
in the whole digestive tract. Moreover, endoscopic ultra­
sonography performed on the case showed that the 
lesions involved the submucosa, and a partial invasion of 
the intrinsic myometrium was hypoechoic, which is con­
sistent with the pathological examinations. Endoscopic 
ultrasonography has unique characteristics that enable 
a diagnosis of amyloidosis of the digestive tract and 
reduces the rate of misdiagnosis. We propose that acc­
urate and multi­site biopsy of the digestive tract under 
the guidance of endoscopic ultrasonography enhances 
the pathological diagnosis. If eosinophil infiltration and 
wax­like substance deposition are found in the patho­
logical routine, hematoxylin and eosin staining, as well 

A B

Figure 3  Pathological examination with hematoxylin and eosin staining. A: The central portion of an esophagus biopsy sample containing a homogeneous 
powder and dyed structure (arrows), which is surrounded by inflammatory cells and fibrous tissues (magnification 10 × 4); B: The biopsy sample of ileum containing 
multiple homogeneous powder dyeing (arrow) without structural small nodules in the submucosal layer (MAGNIFICATION 10 × 4).

A B C

Figure 4  Positive staining of Esophagus biopsy sample. A: With Congo red; B: With Masson blue; C: With Periodic Acid-Schiff.
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as specific Congo red staining should be performed to 
assist the diagnosis. In our opinion, enteroscopy and 
endoscopic ultrasonography play important roles in the 
diagnosis of the amyloidosis disease, and pathology is the 
gold standard for diagnosis. These techniques are highly 
recommended techniques for the diagnosis of digestive 
tract amyloidosis. Specifically, for a case with a moderate 
abdominal discomfort and anemia for a couple of years, 
the physician should take digestive tract amyloidosis 
into consideration and apply transoral and transanal 
enteroscopy, along with endoscopic ultrasonography 
and pathological examinations for the diagnosis. Several 
factors, such as the clinical and endoscopic features, 
the qualification and experience of the evaluating end­
oscopist, the choice of reasonable endoscopic and patho­
logical examinations, may influence the diagnosis of dig-
estive tract amyloidosis. For example, we usually apply 
gastroscopy and colonoscopy to diagnose gastrointestinal 
amyloidosis; however, the lesions are prominent in the 
small intestine in some patients. Therefore, transoral 
and transanal enteroscopy is required in these cases 
in order to avoid misdiagnosis and missed diagnosis. It 
should be mentioned that the procedure of transoral and 
transanal enteroscopy needs special equipment and an 
experienced endoscopist, and thus may not be applied 
in the other settings. However, it is important for a physi­
cian, especially a gastroenterologist, to be aware of the 
existence of digestive tract amyloidosis and refer the 
suspected patients to enteroscopy, along with endoscopic 
ultrasonography in clinical practice to diagnose or rule 
out digestive tract amyloidosis.

Chemotherapy and stem cell transplantation are 
currently the standard of treatment for primary amy­
loidosis[23]. For patients with primary amyloidosis in the 
digestive tract, studies have shown that a risk strati­
fication score using cardiac troponin T, N­terminal pro­
brain natriuretic peptide, and uric acid is helpful to iden­
tify patients at risk of early mortality, and prospective 
identification of these patients allows the development 
of risk­adapted strategies and help develop risk­adapted 
therapies[24,25]. In our case, the patient had no bad diet 
habits without a family history of a similar disease. The 

two major symptoms were abdominal discomfort and 
anemia. The former was treated symptomatically and 
relieved to a great extent, and the latter was treated 
and cured with an iron supplement. Close follow­up was 
maintained for three years after admission. The condi­
tion of the patient remained stable, clinical symptoms 
were not progressively aggravated, and endoscopic 
observation showed no obvious changes in the digestive 
tract, indicating a benign disease course. Ideally, the 
subtype of the amyloidosis should be further investiga­
ted to rule out multiple myeloma. We indeed tried to 
persuade the patient to take bone marrow examination 
during the course, but the patient refused. Nevertheless, 
there was no manifestation of multiple myeloma during 
the 3­year follow­up, and thus multiple myeloma could 
be ruled out.

The prognosis of primary gastrointestinal amyloido­
sis is usually poor but largely depends on the underlying 
etiology for amyloid deposition and the degree of 
organ involvement. A prospective study of a cohort of 
155 patients with systemic amyloidosis found that the 
median survival time was 16 mo for 131 cases without 
gastrointestinal involvement and 8 mo for 24 cases with 
gastrointestinal involvement[19]. The patient presented 
here was a rare case of gastrointestinal amyloidosis 
with a benign clinical course, and the prognosis was 
deemed as good. However, the mechanism linking the 
pathogenesis and prognosis is unknown, and needs to be 
further investigated. We will continue to closely follow up 
the case and conduct protein mass spectrometry analy­
sis to identify the deposited proteins and genetic analy­
sis to explore the genes involved in the development of 
amyloidosis.

We acknowledge that the three­year follow­up is still 
short to determine the future outcome of the patient, 
and it remains too early to make a final conclusion on 
whether multiple organ dysfunctions, such as heart, 
liver, lung and kidney, which were normal in the previ­
ous admission examination, will occur in the future. 
Therefore, more tests and careful analysis of clinical 
reports are needed in the follow­up visits. 

In conclusion, the present patient represents a case 

A B C

Figure 5  Representative images of enteroscopy three years after admission. A: Nodular protuberances (arrows) in the esophagus; B: Nodular protuberances 
(arrows) in the ileum; C: Nodular protuberances (arrows) in the colon.
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of primary gastrointestinal amyloidosis with multiple 
nodular protuberances in the digestive tract with con­
trollable moderate abdominal discomfort and anemia 
and a benign course. Enteroscopy and endoscopic ul­
trasonography, which are used for the diagnosis of this 
case, may play an important role in the diagnosis of 
primary gastrointestinal amyloidosis, although patho­
logy remains the gold standard for diagnosis.

ARTICLE HIGHLIGHTS
Case characteristics
A case with multiple nodular protuberances in the digestive tract with 
controllable moderate abdominal discomfort and anemia and a benign course.

Clinical diagnosis
After admission, a comprehensive physical examination demonstrated upper 
abdominal tenderness and moderate anemia.

Differential diagnosis
Theoretically, enteroscopy specifically covers the entire small intestine and 
extends the examination to the whole digestive tract and thus would improve 
the diagnosis of amyloidosis in the whole digestive tract, and endoscopic 
ultrasonography has unique characteristics that enable a diagnosis of 
amyloidosis of the digestive tract and reduces the rate of misdiagnosis.

Laboratory diagnosis
The laboratory tests showed low plasma levels of hemoglobin (84 g/L, normal 
range 110-150 g/L) and ferritin (1.2 ng/mL, normal range 10-291 ng/mL) and 
normal values for urine and stool routines at administration, and normal plasma 
levels of hemoglobin 124 g/L and 39.8 ng/mL without abnormalities for other 
routine parameters at three-year follow-up.

Imaging diagnosis
Transoral and transanal enteroscopy showed multiple nodular protuberances 
in the esophagus, ileum, colon and rectum, and endoscopic ultrasonography 
showed the nodular protuberances stemmed from the submucosa and partially 
invaded the intrinsic myometrium.

Pathological diagnosis
Pathological examinations found multiple small nodules in the submucosa and 
dyed structures.

Treatment
An oral iron supplement (Ferrous fumarate, 0.2 g/time, 3-4 times/d) were 
prescribed for one year for the anemia, along with medications such as 
esomeprazole magnesium (Nexium®), Talcid®, Domperidone for the treatment 
of abdominal discomfort. 

Term explanation 
Amyloidosis is categorized into primary, secondary and inheritable, and primary 
amyloidosis is the most common type. 

Experiences and lessons
Primary gastrointestinal amyloidosis can be presented with controllable 
moderate abdominal discomfort and anemia and a benign course. Enteroscopy 
and endoscopic ultrasonography may play an important role in the diagnosis.
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