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Amyloidosis is a disease resulting from of extra 
cellular accumulation of insoluble proteins in differ-
ent organs and in blood vessel wall. This disorder is 
systemic by nature. The name “amyloid” is given by 
Virhov in 1854 from the Greek word amylon or from 
the Latin one - amylum, because of the coloring of am-
yloid substance with iodine, similar to carbohydrates1,2. 
The diagnosis of systemic amyloidosis is determined 
through histological material from biopsy of differ-
ent parenchymal organs, which have high diagnostic 
and informative value, but hide a high risk of bleeding 
because of the accumulation of amyloid in the vessel 

wall1-3. The main methods are a) kidney and liver bi-
opsy with high diagnostic value but with risk of hemor-
rhage, b) gastro-intestinal tract biopsy (rectal, gastric, 
duodenal and jejunal mucosa), gingival biopsy, and c) 
aspiration of subcutaneous fatty tissue which is highly 
informative for AL (60-80%), with low risk of bleed-
ing. The sensitivity of the transdermal kidney biopsy is 
close to 100%. The rectal biopsy is positive in 73% of 
the cases, the biopsy of bone marrow in about 50 % and 
the one of gingival mucosa in 40-46 % of cases4,5,7,9. 
The disease can be missed in cases when it is not de-
liberated searched and the basic coloring methods for 
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Abstract
Background: The diagnosis of systemic amyloidosis is determined through histological material from biopsy of dif-
ferent parenchymal organs, which have high diagnostic and informative value, but hide a high risk of bleeding because 
of the accumulation of amyloid in the vessels’ wall. The main methods are kidney, liver, gastro-intestinal tract biopsy 
and aspiration of subcutaneous fatty tissue. The sensitivity of trans-dermal core kidney biopsy (KB) is close to 100%. 
The rectal biopsy is positive in 73% of cases, the biopsy of bone marrow in bout 50% and the one of gingival mucosa 
in 40-46 % of cases. The biopsy of subcutaneous fatty tissue (BSFT) is a new, highly sensitive method with sensitivity 
73% and specificity 90%, so that it can be used as a screening test in patients without any clinical symptom or organ 
dysfunction.
Patients and Methods: One hundred fifteen patients, 59 male and 56 female with an average age 49.7±15.93 years were 
included in the study divided in two groups. The first group consisted of patients with kidney biopsy proved amyloidosis 
compared to biopsy findings from other parenchymal organs. The second group consisted of patients suspected having amy-
loidosis who underwent biopsies from various tissues or organs except kidney biopsy because there was contraindication.
Results: One hundred fifteen biopsies of subcutaneous fatty tissue (SFT) were performed for the diagnosis of systemic 
amyloidosis. In order to compare the data from the BSFT to the other known and practiced till the moment methods 
BSFT was performed in 54 patients with proved amyloidosis by KB. In 51/54 the positive result for amyloid was con-
firmed. A comparison of the data in a sample of  20 patients, 11 female and 9 male, in 18/20 patients the result from BSFT 
is positive (90%). In coloring with Congo red are typed with KMnO4 19/54 patients, 12 female and 7 male, with average 
age 48.12 (SD ±13.21). In 14/19 the amyloidosis was typed as AА (74.2%) and 5/19 non - АА, probably AL (25.8%).
To reveal the meaning of so called screening-biopsy of subcutaneous fatty tissue for excluding accompanying amy-
loidosis in patients with significant proteinuria and/or uremia, dysglobulinemia, laboratory constellations for nephritic 
syndrome in immune nephropathies and chronic infections (Chronic Obstructive Lung Disease, purulent infections) with 
contraindications for kidney biopsy 61 screening BSFT were performed, accumulation of amyloid was defined in 37. In 
all of the patients the result was verified also by biopsies of rectal, gingival and stomach mucosa.
Conclusion: The purposeful searching and proving of amyloid in subcutaneous fatty tissue of the abdominal wall is a 
new, highly sensitive method. The receiving of richer material from SFT in the method “biopsy” in stead of “aspiration”, 
makes it more reliable for proving amyloid in the case that it exists. The method is enough informative for proving not 
only amyloidosis AL, but also for amyloidosis АА, in treating with KMnO4.

The biopsy of SFT in combination with biopsies from other mucosa can prove the accumulation of amyloid in con-
traindications for performing KB.  Hippokratia 2008; 12 (4): 236-239
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proving the amyloid are not applied. The epidemiologi-
cal data for the frequency of the disease (4% at kidney 
pathology and 5.4% at autopsy, showing a tendency to 
rise4,6,8,10. 

The biopsy of subcutaneous fatty tissue (BSFT) is a 
new, highly sensitive method with sensitivity 73% and 
specificity 90%, so that it can be used as a screening test 
in patients without any clinical symptom or organ dys-
function5. It is enough informative in the diagnosis not 
only of amyloidosis AL, but of amyloidosis АА. In 70% 
of cases with AL or AA amyloidosis, the aspiration of ab-
dominal subcutaneous fatty tissue (АSFТ) is positive and 
the method is indicative in the diagnosis of amyloid L7-9. 
The big advantage of the method is the lack of contra-
indications and no risk of complications.

The BSFT as a method of receiving material for di-
agnosing systemic amyloidosis and defining the type 
of the amyloid is a modification of the method “aspira-
tion”. 

Patients and Methods
One hundred fifteen patients, 59 male and 56 female, 

49.7±15.93 years old were included in the study. They 
were divided into two groups. The first group consisted 
of 54 patients with kidney biopsy proved amyloidosis 
compared to findings from BSFT, and rectal, gingival, 
gastric or intestinal biopsy. The second group consisted 
of 61 patients with significant proteinuria and /or uremia, 
dysglobulinemia, laboratory constellation for nephritic 

syndrome in immune nephropathies and chronic infec-
tions and patients with contra-indications for performing 
punction kidney biopsy with signs of accumulation of 
amyloid. 

BSFT begins by applying local anesthesia with 2% 
solution of Lidocain subcutaneously; then cutaneous sec-
tion of 3-4 mm length follows, with the help of a scalpel. 
A part of subcutaneous fatty tissue is clipped with a Ko-
cher and the material is separated with a scalpel. On the 
place of the biopsy sterile gauze is put on for 2 days. In 
most cases the biopsy is performed on the right side of 
the umbilicus on the abdominal wall but it can be accom-
plished on some other place depending on the availabil-
ity of subcutaneous fatty tissue. The advantages of the 
method are expressed in the greater reliability because 
of the always richer material in the manipulation and the 
greater reliability in defining the different types of sys-
temic amyloidosis.In some cases the material from the 
subcutaneous fatty tissue was treated with KMnO4 for 
typing the amyloid А. 

The investigation was applied in patients with chronic 
glomerulonephritis (CGN), lupus nephropathy, diabetic 
nephropathy, chronic pyelonephritis and kidney tuber-
culosis; in patients with pulmonary infections, chronic 
cholecystitis, rheumatic arthritis; and in patients with 
neoplasia.

Results
One hundrend fifteen biopsies of subcutaneous 

Тable 1: Comparison of data from biopsies from different tissues, for diagnosis of systemic amyloidosis in 20 patients.

Following SFТ* Gingiva Stomach Recto KB 
      No    mucosae

  No1 + + - - +  
  No4 + -  -
  No5 + - - + + 
  No6 + + - + +
  No7 + -  + +  
  No9 + +  - +  
No10 +  + + +  
No11 + - + + +
No12 -    +
No13 + +  + +
No16 +  -  + 
No17 + +  + + 
No23 +    +
No24 + -  + +
No25 + +  +  
No31 + - + - + 
No32 +    + 
No34 + + - - - 
No36 - -  + + 
No37 + - - - +  

Total: 90% 46.6% 33.3% 62.5% 95%

SFT* subcutaneous fatty tissue.
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fatty tissue were performed for the diagnosis of sys-
temic amyloidosis from 2001 to 2004 in the Clinic of 
Nephrology of the Devision of Internal Diseases in the 
Medical University in Sofia. Fifty four of them were 
executed for evaluating the method “biopsy of subcu-
taneous fatty tissue” in already established amyloidosis 
with KB. 

First task:
In order to compare the data from the biopsy of sub-

cutaneous fatty tissue of the abdominal wall (BSFT) to 
the other known and practiced till the moment meth-
ods, BSFT was performed in 54 patients with proved, 
by KB, amyloidosis. In 51/54 the positive result for 
amyloid was confirmed. In Table 1 a comparison of the 
data in 20 patients, 11 female and 9 male, average age 
46.42±13.94 is exposed. The female average age was 
43.4±14.79 and 49.77±12.92 of male. In 18 patients 
the result from BSFT was positive (90%). The biopsy 

of the gingival mucosa gave a positive result in 7/15 
cases (46.6%), from stomach or jejunal mucosa was 
positive in 3/9 patients (33.3%), while the biopsy from 
rectal mucosa gave a positive result in 10 /16 (62.5%), 
(Figure 1). In coloring with Congo red were typed with 
KMnO4 19/54 patients, 12 female and 7 male, with av-
erage age 48.12±13.21. In 14/19 the amyloidosis was 
typed as AА (74.2%) and 5/19 non - АА, probably AL 
(25.8%), (Figure 2). 

From the presented Tables and Figures it is clear 
that the modified method BSFT is reliable enough for 
typing amyloid in amyloidosis AA and amyloidosis 
AL. In all 19 patients the diagnosis was confirmed 
also by kidney biopsy and by biopsy from other mu-
cosa. The amyloidosis in 15 patients was typed as AA. 
In 9 of them there was a combination of amyloidosis 
with other glomerulus pathology (5 with CGN, 1 with 
lupus nephritis, 3 with diabetic glomerulosclerosis), 
the rest were – 2 patients with rheumatoid arthritis 
and 4 with chronic infection. Four patients with amy-
loidosis as a single expression were typed as non-AA 
or AL amyloidosis.

Second task:
To reveal the meaning of so called screening-biopsy 

of subcutaneous fatty tissue for excluding accompany-
ing amyloidosis in patients with significant proteinuria 
and/or uremia, dysglobulinemia, laboratory constella-
tions for nephritic syndrome in immune nephropathies 
and chronic infections (Chronic Obstructive Lung Dis-
ease, purulent infections) with contraindications for 
kidney biopsy. Sixty one screening biopsies of subcu-
taneous fatty tissue were performed in patients with 
significant proteinuria and contraindications for KB, in 
patients with chronic pulmopathies, purulent chronic 
diseases, diabetes mellitus and high degree protein-
uria, not responding to the prescription of the diabetes, 
immune diseases and laboratory constellations for ne-
phrotic syndrome. From the 61 who underwent BSFT, 
accumulation of amyloid was defined in 37. In all of 

Figure 1: Graphics expression of the data from biopsies 
from different tissues for diagnosis of systemic amyloidosis 
in percentages.

Figure 2: Тyping amyloid A after coloring with KMnO4.

Table 2: Distribution of different nosological groups of 
19/54 patients with systemic amyloidosis in which BSFT is 
typed with KMnO4.

Clinical type 
of amyloidosis

Number 
of patients

Type 
amyloid

Secondary amyloidosis

*rheumatic arthritis
*glomerulonephritis                                                                                 
  (membranous) 
*SLE
*diabetes mellitus
*others   

15

2

5
1
3
4

AA

AA
AL
AA
AA

Primary systemic 
amyloidosis 4 AL

TOTAL  19 5AL+14 AA

BOGOV B
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them the result was verified by biopsies of rectal, gingi-
val and stomach mucosa (Table 3). 

The accumulation of amyloid in the subcutaneous fat-
ty tissue was defined semi-quantitatively in three-degree 
scale 1) Low (+), 2) Moderate (++), 3) High (+++).

Discussion
The BSFT, as a method of diagnosis in our patients, 

was modified and changed from the well known method 
- aspiration, because of insufficient material in most of 
the cases, the necessity of multiple aspirations (at least 
3) from different places, especially in patients with thin 
abdominal wall. 

The BSFT for diagnosis of systemic amyloidosis 
is a highly sensitive method. It is an easily performed 
method and the received material is considerably big-
ger in comparison with aspiration, and this is the rea-
son why the method is more reliable and informative. 
Comparing the data from the various methods for the 
diagnosis of systemic amyloidosis, the BSFT is the 
second most informative method after KB (Table 1). 
The biopsy of subcutaneous fatty tissue in 90 % of the 
cases is indicative for diagnosis of systemic amyloido-
sis (Figure 1).

The modified method does not require any special 
preparations, materials and consummative, it is easily 
performed and can be applied in all conditions, including 
patients with disturbances of coagulation. The material, 
received by our method, is significantly richer in volume 
in comparison with the one of  aspiration; the manipula-

tion is single and in this connection is more reliable and 
informative. The method can be successfully used for 
screening, especially in patients with suspected having 
amyloidosis but with contraindications for KB.

From aur study we conclude that the purposeful 
searching and proving of amyloid in subcutaneous fatty 
tissue of the abdominal wall is a new, highly sensitive 
method. The extraction of richer material from subcu-
taneous fatty tissue in the method “biopsy” in stead of 
“aspiration”, makes it more reliable for proving amyloid 
in the case that it exists. The method is enough informa-
tive for proving not only amyloidosis AL, but also for 
amyloidosis АА, in treating with KMnO4. The biopsy of 
subcutaneous fatty tissue of the abdominal wall does not 
possess any risk for the patient and is the second most 
informative method after KB. The biopsy of subcutane-
ous fatty tissue in combination with biopsies from other 
mucosa can prove the accumulation of amyloid in con-
traindications for performing KB. Searching amyloid 
in more than one tissue and using different methods ex-
cludes the possibility for false positive and false negative 
results and gives an idea for the heaviness and spread of 
the process. 
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Table 3: Results from coloring with Congo red of material 
from subcutaneous fatty tissue purposeful searching of amy-
loid in 61 patients. Accumulation of amyloid was defined in 
37 biopsies of SFT.

Diagnosis Positive for 
amyloid

Negative 
for amyloid

Chronic GN

Rheumatic arthritis

SLE

Diabetes mellitus

Chronic infections

Multiple myeloma

TOTAL

 8 (13.11%)

4 (6.55%)

2 (3.27%)

4 (6.55%)

17 (27.86%)

2 (3.27%)

37 (60.65%) 24 (39.35%)

Controls  15    0 (0%)   15 (100%)


