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Abstract 

Background  Preoperative diagnosis of gallbladder amyloidosis is usually difficult. In our case, the patient exhib-
ited gallbladder dyskinesia, which led us to suspect cholecystic amyloidosis. We were able to safely perform surgery 
before cholecystitis onset.

Case presentation  A 59-year-old male patient with a history of multiple myeloma and cardiac amyloidosis pre-
sented to our hospital with a chief complaint of epicardial pain. Abdominal ultrasonography and computed tomog-
raphy revealed an enlarged gallbladder and biliary sludge without any specific imaging findings of cholecystitis. After 
percutaneous transhepatic gallbladder aspiration (PTGBA), the patient experienced recurrent bile retention and right 
upper quadrant pain. Flopropione was effective in relieving these symptoms. Based on his symptoms and laboratory 
findings, we diagnosed the patient with dyskinesia of the gallbladder. Considering his medical history, we suspected 
that it was caused by amyloidosis of the gallbladder. A laparoscopic cholecystectomy was performed. The histopatho-
logical examination showed amyloid deposits in the gallbladder mucosa, from the intrinsic layer to the submucosa, 
and in the peripheral nerves of the gallbladder neck. The patient was discharged on postoperative day 5 and has had 
no recurrence of abdominal pain since then.

Conclusion  In our case, gallbladder dyskinesia symptoms led us to suspect gallbladder amyloidosis. We safely surgi-
cally treated the patient before cholecystitis onset.
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Background
Amyloidosis is a disorder caused by misfolded proteins 
that form insoluble fibrils deposited in the extracellular 
space of tissues, ultimately causing progressive organ 

dysfunction [1]. Although amyloidosis can be local; it is 
mostly a systemic disease that can involve almost every 
organ in the body, including the heart, kidneys, gastro-
intestinal tract, and nervous system [2, 3]. Gallbladder 
amyloidosis is a rare condition; its preoperative diagno-
sis is exceptionally challenging, as it typically manifests 
with symptoms resembling acute cholecystitis [4, 5]. In 
our case, the patient with cardiac amyloidosis exhibited 
gallbladder dyskinesia, which led us to suspect cholecys-
tic amyloidosis. We were able to safely perform surgery 
before cholecystitis onset.
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Case presentation
A 59-year-old male patient presented to our hospital 
with epigastric pain. His medical history included mul-
tiple myeloma and cardiac amyloidosis; he was undergo-
ing chemotherapy. On physical examinations, the patient 
had a body temperature of 37.1 ℃ and his abdomen was 
soft and flat, with right-upper-quadrant tenderness and a 
mild Murphy’s sign.

Laboratory test results indicated an elevated white 
blood cell count of 13,400/μL and a C-reactive protein 
level of 0.33 mg/dL. There were no apparent abnormali-
ties observed in blood testing for the liver or biliary func-
tions. Abdominal ultrasonography revealed an enlarged 
gallbladder with biliary sludge without evidence of wall 
thickening or calculi (Figs.  1a, b). Upper gastrointes-
tinal endoscopy did not reveal any abnormal findings. 
Endoscopic retrograde cholangiopancreatography was 
performed with planned endoscopic naso-gallbladder 
drainage (ENGBD). Since ENGBD was difficult to place, 
endoscopic nasobiliary drainage (ENBD) and endoscopic 
sphincterotomy were performed for suspected biliary 
mud in the common bile duct. After ENBD, he under-
went percutaneous transhepatic gallbladder aspiration 
(PTGBA) due to persistent bile mud accumulation and 
right upper quadrant pain.

After PTGBA, the patient continued to experience a 
reservoir of bile sludge and recurrent right upper quad-
rant pain. However, oral flopropione administration at 
the time of pain was remarkably effective in reducing 
these symptoms. Based on the efficacy of flopropione 
in managing colic attacks and presence of gallblad-
der dysfunction with a history of amyloidosis, we sus-
pected that the patient had gallbladder dyskinesia due 
to gallbladder amyloidosis. The patient responded to 
induction chemotherapy for multiple myeloma with-
out adverse events. However, his cardiac function was 
impaired, with a left ventricular ejection fraction of 
36%, an overall decrease in wall motion, and an ele-
vated NT-proBNP up to 3652 pg/mL. Surgery was sug-
gested. However, the patient preferred to be followed 
up because his symptoms were stable, being concerned 
about worsening heart failure due to surgical inva-
sion. The symptoms settled down after that. One year 
later, he experienced right upper abdominal pain and 
came to see the physician. His general condition was 
stable. Therefore, we decided to perform laparoscopic 
cholecystectomy for therapeutic and diagnostic pur-
poses. During the surgical procedure, the gallblad-
der was mildly enlarged. However, no thickening was 
observed, and there was little evidence of neovascu-
larization or tissue fragility (Fig.  1c). The surgery was 
completed without any complications, with blood loss 
of 28  mL and surgical time of 106  min. Examination 

of the resected specimen revealed an absence of cal-
culi in the gallbladder. Macroscopic analysis of the 
resected gallbladder demonstrated longitudinal sec-
tioning, revealing diffuse deposition of eosinophilic 
material from the mucosal lamina propria to the sub-
serosal layer, as evidenced by hematoxylin and eosin 

Fig. 1  a Abdominal ultrasonography. No gallstones or wall 
thickening are observed. Bile sludge is detected in the gallbladder. 
Contrast-enhanced abdominal tomography. The gallbladder is mildly 
enlarged; however, no wall thickening or gallstone formation 
is observed. b Surgical findings. The gallbladder is mildly enlarged; 
however, no thickening is observed, and there is little evidence 
of neovascularization and tissue fragility
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staining. Direct fast scarlet staining revealed a salmon 
pinkish coloration, indicating amyloid deposition in 
the mucosal lamina propria, muscularis propria, and 
peripheral nerves. Amyloid deposition was observed in 
the peripheral nerves of the subserosal layer of the gall-
bladder neck (Fig. 2). The patient’s postoperative course 

was uneventful, leading to discharge on postoperative 
day 5. To date, no recurrence of the abdominal pain has 
been observed. In this case, preoperative suspicion of 
gallbladder amyloidosis allowed for surgically treat-
ing the patient while being in good general condition 
before developing cholecystitis.

Fig. 2  Macroscopic findings. a Gallstones are absent but there is bile sludge in the gallbladder. Microscopic findings. b Hematoxylin and eosin 
staining showing diffuse deposition of eosinophilic material from the mucosal lamina propria to the subserosal layer. c Hematoxylin and eosin 
staining showing amyloid deposition in the peripheral nerves of the gallbladder neck. d Salmon pink-colored eosinophilic deposition 
in the mucosal lamina propria and muscularis propria [direct fast scarlet (DFS) staining]). e DFS staining shows the deposition exhibits apple-green 
birefringence under polarized light (←) in the peripheral nerves
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Discussion
In this case, gallbladder amyloidosis was suspected pre-
operatively based on the symptoms of gallbladder dyski-
nesia in a patient with a background of amyloidosis. We 
performed surgery electively and safely before cholecysti-
tis onset in a patient with preexisting amyloidosis.

Preoperative diagnosis of gallbladder amyloidosis is 
extremely difficult [6]. In case reports to date, the diag-
nosis has been confirmed using postoperative histo-
pathological specimens. The reason is that gallbladder 
amyloidosis is difficult to differentiate from commonly 
experienced cholecystitis because there are no charac-
teristic imaging findings. In addition, the disease is rare 
[6, 7]. A search in PubMed using the MeSH keyterms 
“amyloidosis” and “gallbladder” revealed six case reports 
in English literature within the period 2000–2022. These 
cases are summarized in Table  1, including our case 
[5–10]. The median age of the patients was 63 (range 
49–76); 86% were male patients. Amyloid A amyloidosis 
was reported in three patients, and amyloid light chain 
amyloidosis in the other three. The most frequent preop-
erative diagnosis was cholecystitis. However, additional 
patients were diagnosed with gallbladder tumors. Of the 
seven patients including our case, five did not exhibit 
gallbladder stones formation. Preoperative imaging find-
ings showed variability and lacked specificity, as in our 
case. Some patients had underlying chronic renal fail-
ure, multiple myeloma, or a monoclonal gammopathy of 
undetermined significance. One patient who had a fatal 
outcome expired of renal failure and cirrhosis due to pro-
gressive systemic amyloidosis after surgery.

The patient underwent surgery for colic attacks due to 
gallbladder dyskinesia before developing cholecystitis. 
The patient had a history of multiple myeloma and car-
diac amyloidosis. Abdominal ultrasonography revealed 
bile sludge without gallstones formation. After PTGBA, 
the patient continued to have a gallbladder effusion and 

recurrent right upper quadrant pain, leading to the sus-
picion of gallbladder contraction failure. Flopropione 
was markedly effective in relieving this symptom, lead-
ing to the diagnosis of gallbladder dyskinesia. Flopro-
pione had anticholinergic properties and was thought 
to be significantly effective in the tension type of dys-
kinesia of the gallbladder [11]. Systemic amyloidosis is 
characterized by amyloid deposits in the heart, kidneys, 
and gastrointestinal tract [12]. As Table 1 presents, all 
patients with gallbladder amyloidosis have systemic 
amyloidosis. Therefore, the possibility of gallbladder 
amyloidosis was suspected preoperatively in this case.

Emergency cholecystectomy is recommended for 
acute cholecystitis when surgery is possible. Accord-
ing to the guidelines for acute cholecystitis, the mortal-
ity rate is generally less than 1% [13]. However, acute 
cholecystitis due to gallbladder amyloidosis carries the 
risk of coexisting organ damage other than that of the 
gallbladder and requires caution. Patients with cardiac 
amyloidosis are at risk of having difficult airways to 
secure due to macroglossia, hemodynamic instability 
due to diastolic dysfunction, decreased cardiac outputs, 
and serious arrhythmias due to conduction system dys-
functions with amyloid deposition in the myocardial 
fibers [14]. In addition, a significantly higher mortal-
ity rate has been reported in patients with heart failure 
who develop acute cholecystitis compared with others 
[15, 16]. Surgical complications that should be noted in 
patients with amyloidosis include hemorrhage. This is 
because amyloidosis is associated with many defects in 
platelet function and coagulation, including abnormal 
platelet aggregation, increased vascular fragility, factor 
IX and factor X deficiency, decreased alpha-2-plasmin 
inhibitor levels, and increased plasminogen levels [17, 
18]. A high rate of liver biopsy-related bleeding requir-
ing blood transfusion has been reported in patients 
with hepatic amyloidosis [19].

Table 1  Reported cases of gallbladder amyloidosis

NS not stated, OC open cholecystectomy, AA amyloid A, AL amyloid light chain, TB tuberculosis, CKD chronic kidney disease, MM multiple myeloma, MGUS monoclonal 
gammopathy of undetermined significance

Case number author Year Age/sex Preoperative 
diagnosis

Gallbladder 
stone

operation Amyloid type Underlying 
disease

Outcome

1 Kim 2003 63/M Cholecystitis − OC AA Pulmonary TB NS

2 Kwon 2007 63/F Gallbladder Cancer − LC AL None Alive

3 Tirotta 2011 74/M Cholecystitis − OC NS None NS

4 Um 2016 69/M Cholecystitis − LC AL MGUS Dead

5 Matsuda 2019 76/M Cholecystitis  +  OC AA Bronchiectasis NS

6 Hashmi 2021 49/M Cholecystitis  +  Cholecystectomy AA CKD NS

7 Our Case 2023 59/M Gallbladder dyski-
nesia

− LC AL MM Alive
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If gallbladder amyloidosis was not suspected, chol-
ecystectomy may have been performed at the time of 
inflammatory exacerbation, which might lead to wors-
ening of heart failure and increased bleeding. A pre-
operative diagnosis was also advantageous in that the 
patient could receive adequate support from other 
departments and the operation was safely performed 
while the patient’s general condition was relatively 
stable.

In this case, the patient underwent a laparoscopic 
cholecystectomy on a standby basis. The patient’s heart 
failure was stabilized by the intervention by a cardi-
ologist, and the multiple myeloma was stabilized using 
chemotherapy. The patient underwent surgery after 
consultation with the Department of Cardiology and 
the Department of Clinical Oncology. Surgery could be 
performed before cholecystitis onset and was relatively 
safe with minimal blood loss without postoperative 
worsening of heart failure. The patient was discharged 
on postoperative day 5.

Two mechanisms are thought to be involved in the 
pathogenesis of gallbladder amyloidosis causing chol-
ecystitis: (1) rapid edematous changes due to deposition 
of amyloid protein in the walls of microvessels and (2) 
vascular obstruction caused by deposited amyloid pro-
teins, which results in contractile dysfunction of the gall-
bladder and bile retention [6, 20]. In this case, there was 
mild chronic inflammation and fibrosis in the gallbladder 
wall. Amyloid deposition was observed from the mucosal 
intrinsic layer to the submucosal layer but did not lead 
to ischemia. A new finding in this case was the presence 
of amyloid deposits in the peripheral nerves. To the best 
of our knowledge, this is the first case report of gallblad-
der amyloidosis in which amyloids were deposited in the 
peripheral nerves of the gallbladder. It is possible that 
amyloid deposition in the peripheral nerves and contrac-
tile dysfunction of the gallbladder have caused the dyski-
nesia symptoms in this case.

Conclusion
In our case, gallbladder dyskinesia symptoms led us to 
suspect gallbladder amyloidosis, and we safely surgi-
cally treated the patient before cholecystitis onset. Since 
patients with amyloidosis are at a high surgical risk, the 
disease status of amyloidosis and indications and timing 
of surgery must be carefully considered.

Abbreviations
ENGBD	� Endoscopic naso-gallbladder drainage
ENBD	� Endoscopic nasobiliary drainage
PTGBA	� Percutaneous transhepatic gallbladder aspiration
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