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Abstract
Amyloidosis is described by the deposition of misfolded proteins in the tissues. Amyloidoses are classified into two as sys-
temic and localized. Out of the systemic forms, AL (light chain) amyloidosis is the most prevalent type; however, amyloid A 
(AA) amyloidosis is more frequently encountered in the rheumatology practice. AA amyloidosis stands out as a major com-
plication of familial Mediterranean fever (FMF). Splenic and renal involvement is more likely in FMF-associated systemic 
amyloidosis. The involvement of thyroid and adrenal glands has also been described, although infrequently. Amyloidoses 
have a heterogeneous plethora of clinical manifestations, with certain phenotypes associated with specific amyloid forms. 
Gynecological amyloidosis is a rare condition. Uterine involvement may occur in a localized fashion or may also arise as a 
part of systemic involvement, albeit at a lesser ratio. Several cases of uterine AL amyloidosis have been documented so far as 
an organ involvement in systemic AL amyloidosis. On the other hand, uterine amyloidosis associated with AA amyloidosis 
has been described merely in one case with rheumatoid arthritis (RA). Here, we presented a 40-year-old female patient with 
FMF known for 38 years who underwent splenectomy and hysterectomy due to massive splenomegaly, deep anemia, and 
persistent menometrorrhagia. Histological examinations of materials revealed uterine and splenic AA amyloidosis. This 
case report is first-of-its-kind to describe FMF-associated uterine AA amyloidosis and also provides a discussion of possible 
mechanisms of amyloidosis-induced uterine bleeding.

Keywords Familial Mediterranean fever · Amyloidosis · Uterine hemorrhage

Introduction

The amyloidoses are characterized by deposition of fibrillary 
proteins called amyloid within the tissue, resulting in multi-
ple organ injuries. Among systemic amyloidoses, AL (light 
chain) remains to be the most commonly diagnosed type of 
amyloidosis worldwide. Other clinically significant systemic 
varieties are AA amyloidosis (formerly known as second-
ary amyloidosis), leukocyte chemotactic factor 2 amyloido-
sis (ALECT2), and transthyretin amyloidosis (ATTR). AA 
amyloidosis is a result of chronic inflammatory disorders 
such as familial Mediterranean fever (FMF) and rheuma-
toid arthritis (RA). Target-organ involvement differs from 
the type of amyloidosis. While localized forms involve one 
or a few organs, the involvement of various organs and tis-
sues is expectable in systemic forms. Any organ except the 
central nervous system can be a site of AL or AA amyloi-
dosis, the best-known systemic type. Although the kidney, 
spleen, liver, and heart are more likely affected, amyloid 
fibrils, in theory, may deposit in any organ or tissue [1, 2]. 
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Amyloidosis is a rare disease. In a study conducted in Eng-
land, the incidence of systemic amyloidosis in the general 
population was 0.8/100.000, while the annual incidence of 
AA amyloidosis was found to be 0.08/100.000 [3]. AA amy-
loidosis was found in 8.6% of 2246 patients with FMF in a 
study conducted in Turkey [4]. Gynecological amyloidosis 
has also been documented, albeit rarely [5–13]. The majority 
of reported cases were localized amyloidoses [5, 6]. Uter-
ine amyloidosis associated with systemic amyloidosis has 
been described in a few cases, mostly comprised of primary 
amyloidosis (AL), whereas uterine AA amyloidosis has been 
reported just in one case who had RA [9–13].

Here, were present an FMF patient presented with mas-
sive splenomegaly and renal insufficiency who was diag-
nosed with systemic AA amyloidosis and upon hysterectomy 
that was performed due to persistent menometrorrhagia, 
found out to be the first patient in the medical literature with 
documented uterine AA amyloidosis. We have also reviewed 
the barely available previous cases and provided a discus-
sion of possible mechanisms underlying the bleeding due to 
uterine amyloidosis.

Case presentation

A 40-year-old female patient complaining of swollen legs, 
fatigue, and weight loss was admitted to another center. She 
was referred to our department as she had azotaemia, deep 
anemia, and a positive history of FMF. Based on queries 
directed to the patient, we have learned that she had been 
suffering repetitive episodes of abdominal pain and fever for 
2 years of age, she had undergone an appendectomy at the 
age of 18, and her maternal uncle and daughter of her mater-
nal aunt also had similar complaints, both of whom were lost 
due to renal failure. Her medical history indicated that she 
used to be followed up by our department from 2002 to 2008 
with an established diagnosis of FMF (M694 V homozygous 
mutant) under regular colchicine when she was on regular 
colchicine, but then has been lost to follow-up for 13 years 
because of social security issues. She reported visiting the 
external facility due to abdominal pain and fatigue where 
deep anemia (hemoglobin [Hb]: 7 g/dL) and massive sple-
nomegaly (spleen size: 230 × 85 mm) were determined and, 
therefore, bone marrow (BM) biopsy was requested which 
showed an abundance of granulocytic cells and was tested 
negative for JAK2 V617F mutation. Further background 
information included prior transfusion of 5 units of erythro-
cyte suspension (ES) due to deep anemia, and administra-
tion of anti-acidosis treatment as she had metabolic acidosis 
as well as elevated creatinine level. Once the patient was 
referred to our department, she was questioned about deep 
anemia and stated that she was suffering menometrorrhagia 
with an onset of approximately 1 month ago. Transvaginal 

ultrasound (US) revealed free abdominal fluid and a simple 
cyst of 32 × 23 mm in the left adnexal area. Endometrial 
biopsy was collected as a part of menometrorrhagia-related 
work-up and results were normal. As the patient had 3.9 g/
day of proteinuria and elevated levels of creatinine, chronic 
kidney disease (CKD) induced by secondary amyloidosis 
was considered for the patient. We have consulted with the 
department of hematology with patient findings of Hb: 6.9 g/
dL, platelet count [PLT]: 108,000/mm3, and massive sple-
nomegaly. They recommended BM biopsy previously col-
lected by the external center should be stained for amyloids, 
paroxysmal nocturnal haemoglobinuria (PNH) panel should 
be studied, and a positron emission tomography (PET-CT) 
scan should be conducted to help differential diagnosis of 
lymphoma. The patient was instructed to have these exams 
done in an outpatient setting and thus discharged to home. 
Meanwhile, the COVID-19 pandemic has emerged, and she 
could not attend her medical appointments. Two months 
later, as she experienced syncope, the patient was hospital-
ized at the intensive care unit (ICU) of an external center 
where Hb: 2 g/dL was measured, and ES transfusion was 
delivered.

When the patient returned to our department, she had 
bicytopenia (anemia + thrombocytopenia, renal failure 
(blood urea nitrogen [BUN]: 76.3 mg/dL, creatinine [Cr]: 
7.54 mg/dL) and metabolic acidosis. She underwent hae-
modialysis and received ES transfusion. Both protein elec-
trophoresis and PNH panel were normal. In the PET-CT 
image, the spleen was extremely enlarged, and a diffuse 
increase was noted in gastric wall [standardized uptake value 
(SUVmax): 10.8]. In the endoscopic examination, diffuse 
hyperaemia and oedema were seen along the mucosa and 
walls of the gastric corpus and antrum. Samples were col-
lected for a gastric biopsy which resulted as AA amyloido-
sis and chronic gastritis. Daily 2–3 units of ES transfusion 
were required to manage severe menometrorrhagia of the 
patient. In our opinion, thrombocytopenia was caused by 
hypersplenism, and anemia was induced by bleeding and 
hypersplenism. Provisional diagnoses of amyloidosis-asso-
ciated massive splenomegaly and hypersplenism were made, 
and splenectomy was decided. Department of Gynecology 
initially employed hormone therapy for persistent menom-
etrorrhagia without success. As bleeding worsened, surgery 
was decided. Prothrombin time, activated partial thrombo-
plastin time, and international normalized ratio; fibrinogen, 
and factor VII, VIII, IX, XI, and XIII values of the patient 
were lying within their respective normal range, but platelet 
aggregation was disrupted as measured by ristocetin cofac-
tor assay (RCof) (Factor X testing is not available in our 
site, therefore was not done). Thus, menometrorrhagia of 
the patient was attributed to platelet dysfunction and throm-
bocytopenia with a likely contribution of amyloidosis. The 
patient underwent splenectomy + hysterectomy and bilateral 
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salpingo-oophorectomy in a single operating session. In the 
pathological examination, the left ovary and spleen were 
stained with crystal violet and Congo red which produced a 
staining pattern suggesting amyloids, and amyloid A stain-
ing was positive. Suspecting amyloid deposition also in the 
uterus, we applied uterine amyloid staining. Crystal violet 
staining was consistent with amyloid deposits at superficial 
myometrial vessel walls (Figs. 1, 2, 3). Moreover, amyloid 
deposits in patches were indicated at endometrial vessel 
walls. No postoperative complications were observed. Fol-
lowing the splenectomy, thrombocytopenia of the patient 
recovered. She was initiated on anakinra 100 mg/every other 
day subcutaneous for FMF-associated diffuse secondary 
amyloidosis. The patient had no active complaints in the 
postoperative 2nd month and 1.5 months after the anakinra 
treatment and the haemodialysis program was continued. 
The acute phase response and hemogram of the patient 
returned to normal completely. However, proteinuria was 
continued. (Clinical and laboratory findings of the patient 
are given in Table 1.)   

Search approach

This review was carried out in line with the search approach 
suggested for narrative studies [14]. To find the other simi-
lar cases with AA amyloidosis of the uterine tissue with an 
underlying rheumatological disease in the literature with-
out limitation for start date until July 2020, we searched 
databases PubMed, Web of Science, Scopus, and Google 
Scholar using MeSH terms “uterine hemorrhage” [AND] 
“amyloidosis”. Non-English publications, papers describ-
ing cases not associated with any rheumatological disorders, 
and cases diagnosed with amyloidosis types other than AA 

amyloidosis were excluded from this study. Our search for 
uterine AA amyloidosis concerning a rheumatological dis-
ease produced only one result [13]. Along with our case, we 
provided a discussion of that single case.

Discussion

Clinical characteristics of amyloidosis depend on the spe-
cific type of offending fibrillar amyloid. AL amyloidosis, in 
particular, may cause deposition in multiple vital organs, 
and leads to various kinds of clinical syndromes such as 
cardiomyopathy, proteinuria, macroglossia, autonomic dys-
function, and neuropathy. AA amyloidosis is linked with 
various chronic inflammatory disorders, chronic infections, 

Fig. 1  Crystal violet staining suggesting amyloid deposits at superfi-
cial myometrial vessel walls (arrow). Endometrial glands are visible 
on the right (crystal violet × 200)

Fig. 2  Immunohistochemical assay tested positive for amyloid A 
throughout vessel walls of the spleen parenchyma (× 100)

Fig. 3  Deposition observed in fuchsia at the ovarian parenchymal 
vessel wall as stained by crystal violet (× 200)
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and rarely with neoplasms [15]. Systemic amyloidosis is 
an important disease that can lead to dysfunction in vital 
organs, deterioration in quality of life, and death. AA amy-
loidosis is also an important life-threatening complication 
in the course of rheumatologic diseases by causing morbid-
ity and mortality [16]. AA amyloidosis is the main compli-
cation of FMF. Amyloidosis risk factors in FMF cases are 
male gender, and presence of arthritis, M694V and serum 
apolipoprotein A (SAA) A/A homozygosity, and familial 
amyloidosis history. The typical phenotype of AA amyloido-
sis includes the involvement of the kidneys, gastrointestinal 
tract, spleen, and liver, in addition to thyroid and adrenal 
gland involvement which occurs rarely [17]. The physician 
should consider the presence of amyloidosis, especially in 

the presence of proteinuria, hepatomegaly, or splenomegaly 
in a patient with FMF. Proteinuria and splenomegaly of our 
patient suggested amyloidosis and the main AA amyloidosis 
risk factors in our patient were her M694V homozygous 
status and (possible) family history of amyloidosis.

A scarce number of gynecological amyloidosis cases 
have been reported in the literature. Of them, the major-
ity is in localized form. Affected sites were described as 
uterus, vagina, and cervix [5, 7, 8]. Existing literature sug-
gests uterine (endometrial or myometrial) amyloidosis is a 
rare condition. Amyloid deposition confined to a site may 
be associated with several endocrine organs or tumors, tak-
ing its origin from the relevant hormones or local protein 
precursors [2]. Localized uterine amyloidoses have also been 

Table 1  Clinical and laboratory findings of our patient

Hb hemoglobin, WBC white blood cell, PLT platelet, ESR erythrocyte sedimentation rate, CRP C-reactive protein, AST aspartate aminotrans-
ferase, ALT alanine aminotransferase, LDH lactate dehydrogenase, BUN blood urea nitrogen, Cr creatinine, FMF familial Mediterranean fever, 
USG ultrasonography

First admission 
to rheumatology 
(when FMF was 
diagnosed)

21th years of 
FMF disease

24th years of 
FMF disease

38th years of 
FMF disease 
(after 13 years 
without follow-
up)

Admission with 
menorrhagia

3 days after 
splenectomy 
and hysterec-
tomy

2 months after 
surgery

Date 22 August 2002 13 March 2003 26 June 2007 9 March 2020 12 June 2020 2 July 2020 September 2020
Age, years 22 23 27 40 40 40 40
Hb, g/dL 8.8 13.8 10 7.7 4.8 9.5 14
WBC,  mm3 6400 6500 5800 6550 12,590 12,900 8470
PLT,  mm3 468,000 246,000 381,000 107,000 101,000 (lowest 

value 55,000)
121,000 344,000

ESR, mm/h 78 9 27 97 104 – 16
CRP, mg/dL 0.2 0.1 0.92 25.4 50.1 65.9 0.9
BUN, mg/dL 10 9 – 60.5 76.2 25.4 48
Cr, mg/dL 0.62 0.64 0.52 4.38 7.54 3.54 5.5
AST, IU/L 23 16 14 9 5 60 12
ALT, IU/L 25 16 13 5 5 14 12
LDH, IU/L 311 – – 317 236 – 272
Other labora-

tory examina-
tions

FMF gene muta-
tion: M694V 
homozygous 
positive

Ferritin: 
13.7 ng/
mL (iron 
deficiency 
anemia)

Urinalysis: pro-
tein negative

Urinalysis: pro-
tein negative

Urinalysis: pro-
tein negative

Abdomi-
nal USG: 
spleen axis 
is 15.7 cm, 
follicle cyst in 
the left ovary

Total protein: 
6.5 g/dL

Albumin: 
3.46 g/dL

Parathyroid hor-
mone: 226 pg/
mL (15–65)

Urinalysis: + 3 
protein

Ferritin: 201 ng/
mL

24-h urine 
proteinuria: 
3.9 g/day

Total protein: 
5.92

Albumin: 3.54
Potassium: 

6.08 mEq/L

– Total protein: 
7.58

Albumin: 4.4
24-h urine 

proteinuria: 
7 g/day

Treatments Colchicine
Iron tablet

Colchicine Colchicine Colchicine Colchicine
Proton pump 

inhibitor
Metoclopramide
Hemodialysis

Colchicine
Proton pump 

inhibitor
Hemodialysis
Imipenem

Colchicine
Anakinra
Haemodialysis
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described in malignancy- or pregnancy-associated fashion 
[5, 6]. In our literature search on uterine amyloidoses associ-
ated with systemic amyloidosis, as a rare site of involvement 
compared to other organs, we have identified five cases only. 
Four of them were AL amyloidosis and just one was AA 
amyloidosis [9–13]. Two of the AL amyloidosis patients had 
multiple myeloma and two had primary amyloidosis. Moreo-
ver, localized primary amyloidosis formerly reported in one 
patient was exclusively localized in the uterus [18]. (Causes 
of uterine amyloidosis according to the literature are sum-
marized in Table 2.) In our search, the single patient with 
systemic AA amyloidosis was under follow-up for RA. On 
the other hand, uterine involvement of amyloidosis/amyloid 
deposits from systemic amyloidosis associated with FMF 
has not been described so far. Our case is the first-of-its-kind 
that FMF-induced AA amyloidosis has been observed in 
the uterus (and ovaries). The previously reported AA amy-
loidosis was in an RA patient who had undergone endome-
trial biopsy that was retrospectively explored as a part of an 
investigation targeting dysfunctional uterine bleeding, and 
in turn, secondary amyloidosis was eventually diagnosed. 
That patient had samples collected from other organs before 
the diagnosis of uterine amyloidosis which were re-stained 
to indicate that there were no amyloid deposits in liver 
biopsy, surgical bone, or synovial samples. Later, a gastric 
biopsy was performed for stomach ulcers which revealed 
amyloids. Likewise, splenic, ovarian, and gastric biopsies of 
our patient were accommodating amyloid deposition. Nei-
ther of the patients had undergone a renal biopsy, but they 
were deemed to have renal amyloidosis based on proteinuria 
and renal insufficiency. Consequently, both patients were 
suffering diffuse involvement of systemic AA amyloidosis 
where the uterus was a part of such systemic involvement. 
Yue et al. have highlighted the importance of exploring the 
previously obtained tissues before conducting any invasive 
procedures in a patient with suspected amyloidosis [13]. 
Once we have encountered the previously documented uter-
ine amyloidosis in our literature search, we have specifically 

requested amyloid staining. Thereupon, staining was done by 
the pathologist and demonstrated amyloid accumulation in 
the uterus. (The features of our patient with uterine involve-
ment of AA amyloidosis and the other case in literature are 
given in Table 3.) 

AA amyloidogenesis may take place at various layers 
of the uterus. While AA amyloidosis in RA patient was 
detected at perivascular regions of the endometrium, the 
case with AL amyloidosis was shown to have deposition at 
myometrial blood vessels [9, 13]. Amyloids were determined 
in the superficial myometrium and endometrium in our case. 
In the AL amyloidosis case described by Copeland et al., 
on the other hand, a broader involvement covering uterus, 
cervix, corpus, fallopian tubes, and ovaries as well as the 
appendix and omentum was mentioned [11]. AA amyloido-
sis secondary to tuberculosis involving adrenal glands, liver, 
and kidneys in addition to ovaries which is accompanied by 
calcification has been described in the literature. However, it 
was not clarified whether the uterus was involved or not [19]. 
Similar to the case reported by Copeland et al., we have his-
topathological evidence of ovarian amyloidosis in our case.

Amyloidosis patients are predisposed to potentially life-
threatening hemorrhage. Pathogenic factors contributing to 
the amyloidosis-induced bleeding depend on the type and 
organ deposition of amyloidosis. Abnormal bleedings stem-
ming from amyloidosis may be ascribed to acquired hae-
mostatic abnormalities, abnormal fibrin polymerization and 
hyperfibrinolysis, platelet dysfunction, and amyloid deposi-
tion [20]. Coagulation factor deficiencies are peculiar to AL 
amyloidosis patients and have been reported only in specific 
cases in other amyloidoses, where accumulated amyloid is 
mainly held responsible for the bleed. Amyloid angiopathy 
composed of increased fragility of the blood vessels and 
impaired vasoconstriction may cause bleeding. The exact 
pathophysiology mechanisms, however, remain unclear. 
Definite diagnosis of local amyloid deposition can only be 
made upon a histological investigation [20].

Yue et al. have speculated bleeding suffered by cases 
with uterine amyloidosis which is arising from the frag-
ile blood vessels inflicted by amyloids [13]. According 
to Copeland et al., amyloid infiltration of corpus uteri 
compromises uterine contractions, eventually promoting 
prolonged bleeding events during menstrual periods [11]. 
Jongen et al. also proposed that amyloidosis-related bleed-
ing diathesis is most probably caused by increased fragil-
ity and impaired contractility of the vasculature (amyloid 
angiopathy) due to subendothelial amyloid build-up [18]. 
Although our patient had hypersplenic thrombocytopenia 
(with an onset of menometrorrhagia while PLT within 
normal limits), platelet dysfunction was considered due 
to uraemia and systemic amyloidosis. She had normal 
results for haemostatic parameters and clotting factors. 
We believe that platelet dysfunction along with uterine 

Table 2  Causes of uterine amyloidosis

Systemic amyloidosis
 AL amyloidosis
  Primary systemic (AL) amyloidosis
  Multiple myeloma

 AA amyloidosis (secondary amyloidosis)
  Rheumatoid arthritis
  FMF

Localized amyloidosis
 Localized primary amyloidosis
 Pregnancy
 Uterine malignancy
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amyloid deposition (amyloid angiopathy) was the major 
risk factor for bleeding in our case. Jongen et al. claim that 
uterine amyloidosis, despite infrequent, must be included 
in the differential diagnosis of postmenopausal bleeding 
[18]. Nevertheless, our patient was of premenopausal 
age. Therefore, not only postmenopausal bleeding but 
also treatment-resistant premenopausal menorrhagia war-
rants considering uterine amyloid deposition, especially 
in the event of any other organ involvement of systemic 
amyloidosis.

In conclusion, endometrial amyloid existence may be 
more common than the currently anticipated and established 
figures. As we understood from our literature review, which 
is in line with our own experience, so far, the patients could 
usually be diagnosed through a retrospective search for amy-
loid as uterine amyloidosis is not a well-recognized site of 
involvement. While taking care of any diseases which may 
cause amyloidosis, rheumatologists should be cautious about 
possible uterine involvement and ensure that histopathologi-
cal amyloid testing is carried out at diagnostic samples, par-
ticularly in patients presented with other organ involvement 
and menometrorrhagia.
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