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Abstract
BACKGROUND 
Smoldering multiple myeloma (SMM) is an asymptomatic plasma cell prolif-
erative disorder that can progress to multiple myeloma (MM). Amyloidosis (light 
chain) (AL) is the most common form of systemic amyloidosis. There are few 
reports of SMM coexisting with AL involving the digestive tract.

CASE SUMMARY 
A 63-year-old woman presented with lower limb edema, abdominal distension, 
abdominal pain, and hematochezia. Gastroscopy showed gastric retention, gastric 
angler mucosal coarseness, hyperemia, and mild oozing of blood. Colonoscopy 
showed hyperemic and edematous mucosa of the distal ascending colon and 
sigmoid colon with the presence of multiple round and irregular ulcers, 
submucosal ecchymosis, and hematoma. Gastric and colonic tissue biopsy 
confirmed the diagnosis of AL by positive Congo red staining. MM was 
confirmed by bone marrow biopsy and immunohistochemistry. The patient had 
no hypercalcemia, renal dysfunction, anemia, bone lesions or biomarkers of 
malignancy defined as plasma cells > 60% in bone marrow. Additionally, no 
elevated serum free light chain ratio, or presence of bone marrow lesions by 
magnetic resonance imaging (SLiM criteria) were detected. The patient was finally 
diagnosed with SMM coexisting with AL. She received chemotherapy and was 
discharged when the symptoms were relieved. She is doing well at nearly five 
years of follow up.

CONCLUSION 
This case highlights that high index of suspicion is required to diagnose 
gastrointestinal AL. It should be suspected in elderly patients with endoscopic 
findings of granular-appearing mucosa, ecchymosis, and submucosal hematoma. 

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i7.2307
mailto:18853288786@163.com
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Timely diagnosis and appropriate therapy can help to improve the prognosis of these patients.

Key Words: Smoldering multiple myeloma; Multiple myeloma; Congo red staining; Gastrointestinal 
amyloidosis; Bone marrow biopsy; Endoscopic findings; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We report an unusual case of smoldering multiple myeloma with gastrointestinal symptoms 
(abdominal distension, abdominal pain, and blood in the stool). Gastrointestinal amyloidosis (light chain) 
(AL) was suspected based on the endoscopic findings of granular-appearing mucosa, ecchymosis, and 
submucosal hematoma. The diagnosis of gastrointestinal AL was confirmed by Congo red staining of 
biopsied tissues. The patient was doing well at the last follow-up of 5 years after chemotherapy which is 
the best prognosis among the reported cases of multiple myeloma with gastrointestinal AL.

Citation: Liu AL, Ding XL, Liu H, Zhao WJ, Jing X, Zhou X, Mao T, Tian ZB, Wu J. Gastrointestinal amyloidosis 
in a patient with smoldering multiple myeloma: A case report. World J Clin Cases 2022; 10(7): 2307-2314
URL: https://www.wjgnet.com/2307-8960/full/v10/i7/2307.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i7.2307

INTRODUCTION
Amyloidosis is a clinical disorder of extracellular deposition of fibrillar proteins in one or more organs. 
More than 40 different types of proteins have been identified to form amyloid in humans. The most 
common protein found in amyloidosis is the light chain immunoglobulin. Amyloidosis (light chain) 
(AL) is the most common form of systemic amyloidosis, accounting for approximately 70% of all cases
[1]. The monoclonal light chain (κ or λ) originates from the abnormal proliferation of bone marrow 
plasma cells[2]. Multiple myeloma (MM) is a hematologic malignancy characterized by uncontrolled 
proliferation of monoclonal plasma cells in the bone marrow. The common clinical manifestations of 
MM are bone pain, anemia, kidney injury, repeated infections, and extramedullary plasmacytoma[3]. 
When the patient is asymptomatic, it is called smoldering MM (SMM). Approximately 10%-15% of MM 
patients develop overt AL[4]. However, there are few reports of MM coexisting with gastrointestinal AL
[4]. Moreover, there are only two reported cases of SMM combined with gastrointestinal AL to date[5,
6]. Here, we report a case of an elderly woman with SMM and gastrointestinal AL who was successfully 
treated with chemotherapy.

CASE PRESENTATION
Chief complaints
A 63-year-old woman was admitted to our hospital in November 2016 due to pedal edema lasting four 
months, abdominal distension and abdominal pain for one month, and hematochezia for one week. She 
had no nausea, vomiting, fever or weight loss.

History of past illness
The patient had no history of malignancy.

Personal and family history
This patient had no history of smoking or drinking, and no familial history of genetic diseases.

Physical examination
On physical examination, her tongue was swollen with teeth prints and skin purpura was present in the 
right neck and periumbilical region (Figure 1). There was mild edema in both lower extremities.

Laboratory examinations
Laboratory investigations revealed normocytic anemia, hypoalbuminemia, and increased D-dimer. Stool 
occult blood was positive. Urinary kappa chain and lambda chain were elevated (Table 1). Serum 
protein electrophoresis and immunofixation were negative.

https://www.wjgnet.com/2307-8960/full/v10/i7/2307.htm
https://dx.doi.org/10.12998/wjcc.v10.i7.2307
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Table 1 Laboratory parameters

Parameter Patient value Reference value

Hemoglobin 94 g/L 115-150 g/L

C-reactive protein 3.03 mg/L 0-5 mg/L

Erythrocyte sedimentation rate 13 mm/h 0-20 mm/h

D-dimer 2170 ng/mL 0-500 ng/mL

Serum albumin 30.23 g/L 40-55 g/L

Serum globulin 20.20 g/L 20-40 g/L

nt-proBNP 381.8 pg/mL 0-125 pg/mL

Serum calcium 2.11 mmol/L 2.11-2.52 mmol/L

Antinuclear antibodies 1:100 < 1:100

ANCA Negative Negative

Serum immunoglobulin kappa chain 1.77 g/L 1.7-3.7g /L

Serum immunoglobulin lambda chain 1.41 g/L 0.9-2.1 g/L

Serum free lambda/kappa < 100 < 100

Urinary kappa (κ) chain 20.5 0 mg/L 0-7.1 mg/L

Urinary lambda (λ) chain 1110 mg/L 0-3.9 mg/L

β2 microglobulin 2216.58 ug/L 900-2700 ug/L

ANCA: Anti-neutrophil cytoplasmic antibodies.

Figure 1 Physical examination. A: Swollen tongue with teeth prints; B: Skin purpura over the right neck; C: Skin purpura around the umbilicus.

Imaging examinations
The electrocardiogram was normal. Echocardiography revealed normal left ventricular ejection fraction 
(61%) and slightly decreased left ventricular diastolic function. Computed tomography (CT) found 
marked thickening of the stomach and whole colon mild ascites, and pleural effusion. Doppler 
ultrasound revealed left lower limb venous thrombosis. Gastroscopy showed gastric retention, mucosal 
coarseness, hyperemia, and mild oozing of blood from the incisura angularis (Figure 2). Colonoscopy 
showed mucosal hyperemia, edema with multiple round and irregular ulcers, ecchymosis and 
hematoma in the distal descending and sigmoid colon (Figure 3). Histologic staining with Congo red 
stain (Figure 4) revealed positively staining deposits in the lamina propria of the gastric and colonic 
mucosa without plasmacytic infiltration. A bone marrow aspiration smear was hypocellular with 
reduced numbers of granulocytic and erythroid precursors in each stage. No gene mutation was tested. 
Bone marrow biopsy showed the presence of neoplastic plasma cells in small clusters accounting for 
15%-20% of the marrow elements. Immunohistochemistry revealed lambda light chains in the neoplastic 
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Figure 2  Gastroscopy showing gastric retention, gastric angular mucosal coarseness, hyperemia, and mild oozing of blood.

Figure 3  Colonoscopy showing mucosal hyperemia, edema with multiple ovals, irregular ulcers, ecchymosis, and hematoma involving 
the descending colon and sigmoid colon.

Figure 4  Congo red staining revealed positively staining deposits in the lamina propria of the colon without plasmacytic infiltration (× 
400).

cells establishing the diagnosis of MM. X-rays of the head, lumbar spine, pelvis, and chest did not reveal 
any lytic lesions.
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FINAL DIAGNOSIS
The patient was finally diagnosed as SMM with AL (λ subtype), involving tongue, skin, stomach and 
colon.

TREATMENT
The patient was started on proton pump inhibitors and somatostatin which significantly reduced her 
gastrointestinal symptoms. Subsequently, she received one session of inpatient chemotherapy with 
vindesine, epirubicin and dexamethasone. Thalidomide was added to prevent angiogenesis. Low 
molecular heparin and warfarin were given for lower extremity venous thrombosis. Bacterial 
pneumonia developed during the treatment. However, the patient improved after anti-infective 
therapy. She was discharged after a hospital stay of one month when the symptoms of lower limb 
edema, abdominal distension and abdominal pain improved. Later, she received outpatient 
chemotherapy with hypodermic injection of bortezomib (2.2 mg) on days 1, 4, 8, and 11, and 
intravenous dexamethasone (40.5 mg) on days 1, 4, 8, and 11 every month for about 5 years. After 10 
mo, the patient was improved. The hemoglobin level increased to 127 g/L, and β2 microglobulin, 
urinary kappa chain, and lambda chain returned to normal. Bone marrow biopsy revealed hyperplastic 
medullary images without neoplastic plasma cells.

OUTCOME AND FOLLOW-UP
The patient was regularly followed for roughly five years. During this period, the patient had occasional 
episodes of mild abdominal distension. The latest bone marrow biopsy in April 2021 showed that 
neoplastic plasma cells accounted for 20.5% of the marrow elements. Echocardiography revealed 
myocardial amyloidosis, suggesting progression of the disease. However, she is currently continuing 
chemotherapy and is doing well as of the last follow up in August 2021.

DISCUSSION
AL can be primary amyloidosis or secondary to myeloma. The proportion of λ and κ light chain is about 
3:1[7]. The incidence of AL is estimated to be 3 to 5 per million per year. The mean age of onset is about 
65 years. AL can affect multiple organs such as heart, kidney, liver, tongue, gastrointestinal tract, skin 
and nerves. The digestive system is affected in about 3.2% patients with amyloidosis of any type[8], and 
roughly 10% patients with AL[9]. The parts of digestive system most commonly affected are tongue, 
esophagus, stomach, small intestine, large intestine, liver, and spleen. The corresponding clinical 
manifestations include enlarged tongue, nausea, vomiting, abdominal pain, diarrhea, hematochezia, 
abdominal distension, constipation, and hepatosplenomegaly. The complications include mesenteric 
infarction, intestinal obstruction, and intestinal perforation. In the index case, tongue (enlargement) and 
skin (purpura) were affected with AL. Abnormal gastric motility resulted in gastric retention. Colonic 
ulcers and hematoma led to hematochezia. She did not have myocardial amyloidosis until nearly 5 
years later.

On endoscopy, gastrointestinal amyloidosis can mimic inflammatory bowel disease, ischemic colitis, 
and gastrointestinal tumors. Amyloidosis can appear as granular-appearing mucosa, polyps, erosions, 
ulcers, and submucosal hematomas[10]. The endoscopic manifestation of amyloidosis depends on the 
location and the amount of amyloid deposition. When a small amount of amyloid is deposited in the 
submucosa, the mucosal layer remains intact. As the amyloid deposition gradually increases, the 
elasticity of tissue decreases, the mucosa becomes erythematous with the development of erosions and 
ecchymosis. When there is abundant amyloid deposition, submucosal hematomas develop. After the 
absorption of hematoma, shallow ulcers and hyperplastic polypoidal lesions can be seen. When all 
layers of the intestinal wall are affected, fibroblast hyperplasia occurs which can cause intestinal stenosis 
and obstruction. The gastrointestinal bleeding from amyloidosis occurs due to local ischemia, infarction, 
and mucosal injury causing erosions, hematomas, and ulcerations. Gastrointestinal bleeding caused by 
submucosal hematoma can be obscure or overt, or sometimes life-threatening[5].

Amyloidosis is diagnosed by histological examination of tissue biopsies of the affected organs with 
Congo red staining and apple-green birefringence using polarized microscopy. It is necessary to identify 
the subtype and etiology of amyloidosis for treatment. In our case, AL was confirmed by positive Congo 
red staining of gastric and colonic tissues.

SMM is a transitional stage between monoclonal gammopathy of undetermined significance and 
MM. The diagnostic criteria of SMM are as follows[11]: monoclonal protein level ≥ 30 g/L , or 24 hr 
urine immunoglobulin light chain ≥ 0.5 g (or both), or 10%-60% clonal marrow plasmacytosis with the 
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Table 2 Summary of two case reports describing smoldering multiple myeloma and amyloidosis complicated by gastrointestinal 
bleeding

Ref. Gjeorgjievski et al[5], 2015 Liyanaarachchi et al[6], 2017

Age 92 51

Gender Female Male

M protein type IgG lambda M-protein IgG lambda M-protein

Symptoms Weakness, lethargy, orthostatic dizziness, 
melena

Nausea, vomiting, loss of weight, haematemesis

Endoscopy Ulcerated mass in the stomach Oedematous mucosa with erosions and exposed blood vessels in the stomach and 
duodenum

Treatment Omeprazole Proton pump inhibitors

Follow-up 
time

One month None

Prognosis No bleeding Succumbed to septic shock

absence of end-organ damage and biomarkers of malignancy. The CRAB features of hypercalcemia, 
renal failure, anemia, and destructive bone lesions suggest end-organ failure. Biomarkers of malignancy 
(SLiM criteria) include plasma cells greater than 60% in the bone marrow, elevated serum free light 
chain ratio, and the presence of bone lesions on MRI[3]. In our patient, the urinary lambda (λ) chain was 
1110 mg/L and the bone marrow biopsy showed neoplastic plasma cells accounting for 15%-20% of the 
marrow elements. Though our patient had anemia and occult blood in stools, the anemia improved once 
the gastrointestinal bleeding ceased. Therefore, the cause of anemia in the present case was 
gastrointestinal bleeding rather than bone marrow failure due to MM. Although the patient did not 
undergo MRI, the X-ray revealed no lytic lesions. Hence, the patient had no CRAB or SLiM criteria. The 
patient was finally diagnosed as AL secondary to SMM. A comprehensive literature search was 
conducted with publication dates from January 1, 1990, to August 31, 2021. There are only two reported 
cases of SMM combined with gastrointestinal AL (Table 2). Gjeorgjievski et al[5] reported a 92-year-old 
female with a history of SMM who presented with progressive fatigue, dizziness, and melena. Bone 
marrow biopsy showed numerous plasma cells with λ light chain on immunohistochemical staining. 
Endoscopy revealed an ulcerated mass in the gastric body. Tissue biopsy with positive Congo red 
staining was consistent with gastric AL(λ) amyloidosis. Gastrointestinal bleeding stopped when she was 
given intravenous omeprazole. However, the patient’s reported follow-up time (one month) was very 
short. Liyanaarachchi et al[6] reported a 51-year-old male who was admitted with nausea, vomiting, loss 
of weight, and haematemesis for 2 mo. Bone marrow aspiration and biopsy revealed hypercellular 
marrow with more than 30% plasma cells. Endoscopy showed an unhealthy oedematous mucosa with 
erosions and exposed blood vessels in the stomach and duodenum. He was diagnosed as SMM causing 
AL amyloidosis. The patient was given proton pump inhibitors. However, he rapidly deteriorated and 
succumbed to septic shock.

The overall risk of progression of SMM to MM is about 10% per year in the first 5 years, 3% per year 
in the next 5 years and 1% per year thereafter[12]. SMM does not require active treatment as the end-
organ damage is absent. Therapy of AL includes traditional chemotherapy (melphalan, prednisone), 
novel drugs such as protease inhibitors (bortezomib), immunosuppressants (thalidomide, lenalidomide) 
and autologous stem cell transplantation[7]. The treatment of amyloidosis-induced bleeding is difficult. 
Proton pump inhibitors and somatostatin maybe effective. Endoscopic injection of noradrenaline at the 
bleeding site can be performed but is often ineffective. Surgical intervention may be required for 
refractory bleeding for localized lesions[13]. Our patient did not have recurrent bleeding after proton 
pump inhibitors and somatostatin therapy. She then received chemotherapy and was discharged when 
the symptoms were relieved.

The prognosis of gastrointestinal amyloidosis is poor, and mainly depends on the underlying disease 
and organ involvement. In a study of 155 patients with systemic amyloidosis, 24 patients had 
gastrointestinal involvement and 131 patients had no gastrointestinal involvement[14]. Median overall 
survival in patients with gastrointestinal involvement was shorter (8 mo) than in those without 
gastrointestinal involvement (16 mo). Our patient has survived for nearly five years after diagnosis. As 
far as we know, the index case has the longest follow-up and the best prognosis among reported cases 
of MM and gastrointestinal AL. The good outcome of our patient was probably due to early diagnosis 
and absence of organ involvement other than the digestive tract.
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CONCLUSION
In summary, we report a rare case of SMM with gastrointestinal AL achieving long-term survival of 
about 5 years with medical therapy. Gastrointestinal amyloidosis should be considered in elderly 
patients with endoscopic findings of granular-appearing mucosa, ecchymosis, and submucosal 
hematoma. Once amyloidosis is diagnosed, further evaluation should be carried out to distinguish 
between primary and secondary amyloidosis, identify the subtype of amyloidosis, and determine the 
organ involvement. Timely diagnosis and treatment can help to improve the prognosis.
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