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Abstract- The study was undertaken to answer the question that how many patients with pigmentation of 

back and arms actually have amyloid deposits in pathology. 44 patients presenting with diffuse pigmentation 

of back and arms (DPOBA) were selected. Skin biopsies were performed in all cases from the affected sites. 

On all formalin fixed and paraffin embedded specimens, the following histochemical stains were performed: 

Haematoxylin and eosin (H&E), Congo red and immunohistochemical staining using anti-cytokeratin 

monoclonal antibody. In 9 of 44 cases (20%), amyloid deposits were found. In the remaining 35 cases (80%), 

H&E, Congo red and immunohistochemical staining failed to show any amyloid deposition. We were unable 

to find amyloid deposition in most of the patients presented with DPOBA.  It seems that the signs may be 

attributable other disorders with similar clinical but different pathophysiologic aspects.  

© 2013 Tehran University of Medical Sciences. All rights reserved.  

Acta Medica Iranica, 2013; 51(5): 329-333.  

 

Keywords: Amyloid deposition; Anti-cytokeratin antibody; Macular amyloidosis; Pigmentation 

 
Introduction 
 
In our daily practice, we regularly visit patients who 
complain about pigmentation on their skin, commonly 
on back and arms, in many cases associated with 
pruritus. Usually, the very unpleasant view and itching 
considerably decrease patients' quality of life. The most 
important differential diagnosis of this disorder is 
macular amyloidosis (MA) (1-3) while in most of the 
cases the skin biopsy does not show amyloid deposition 
(unpublished observation). This pigmentation may be a 
separate entity that we have termed here diffuse 
pigmentation of back and arms (DPOBA). We 
undertook the study to answer the question that how 
many patients with DPOBA actually have amyloid 
deposits. Accurate diagnosis should be work up in other 
studies with larger samples and more investigations. 

Deposition of amyloid was searched by using 
haematoxylin and eosin (H&E), Congo red and 
immunohistochemical staining together to increase the 
sensitivity.  

 
Materials and Methods 
 
This cross-sectional survey covered 44 Iranian patients 
during the year 2006. The study was granted ethical 

approval by the Tehran University of Medical Sciences 
Ethics Committee and was supported by the university 
and health service grant. 

 Patients with diffuse hyperpigmentation of back, 
shoulders and arms and sometimes additional other sites 
of the body were enrolled. The patients were informed 
in detail and signed a written consent before entering the 
study. Detailed clinical history including history of 
systemic disease and results of physical examination 
were recorded in prepared questionnaires. Patients were 
asked about the habit of using coarse materials in clothes 
or in bathing staff to find the possibility of friction in 
long term. Patients' opinion about relation between the 
pigmentation and their emotional status and menstrual 
cycle was asked. 

Three mm punch biopsies were performed in all 
cases from the affected sites (mostly back). All samples 
fixed in formalin and divided into three parts: one 
stained with H&E,  one with Congo red and the last part  
underwent immunohistochemical staining using 
monoclonal anti-cytokeratin 5,6,8,18 antibody 
(Novocastra, UK). Two pathologists studied the samples 
separately to find amyloid substance.  

A patient with both guttate hypopigmented and 
hyperpigmented lesions (mottled pigmentation) was 
biopsied from both sites. A total of 45 samples from 44 
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patients were taken. 
Using all three methods, the patients were classified 

into two groups: those who had amyloid deposits and 
those who did not. Samples considered positive if 
amyloid deposition was detected even by one of the 
three methods. According to the small number of 
amyloid positive group, any difference between the two 
groups may not have statistical significance. 

 
Results 
 
In the study 41 patients (93%) were female and three 
patients (7%) were male. Amyloid depositions were 
found in nine patients (20%) including eight female and 
one male. The mean age of the patients in this study was 
40.33 years in patients with positive amyloid test and 
35.14 years in the rest. There was no history of systemic 
disease in patients except one patient in amyloid positive 
group and one in amyloid negative group who had 
hypothyroidism.  Other characteristics of enrolled 

patients are summarized in table 1. 
H&E staining revealed amyloid deposits in nine 

samples out of 45 as an amorphous, eosinophilic, 
globular deposit in dermal papilla (Figure 1). One of 
these nine samples was weakly positive in Congo red 
staining while the others were negative. In these nine 
samples immunoreactivity with anti-keratin antibody 
was positive, and the amyloid deposits were observed as 
a brown material in upper dermis (Figure 2). 

The remaining 36 samples (including the two 
biopsies taken from the patient with mottled 
pigmentation) did not demonstrate amyloid deposits in 
H&E, Congo red and immunohistochemical staining. In 
patients with negative amyloid staining, the pathologic 
findings were nonspecific as melanin deposition in 
upper dermis, mild papillary edema and sometimes 
periarterial infiltration by lymphocytes and histiocytes. 

Table 2 shows some of the clinical findings and 
related factors in both groups. 

 
 

Table 1. Characteristics of the patients. 

Amyloid Deposition  

n (%) 

Mean 

Age 

(years) 

Sex 

M/F 

Skin Type (n)* Positive Family 

History 

Itching  

n (%) 

Positive: 9 (20%) 40.33 1/8 III (1) 

IV (8) 

0 8 (88%) 

Negative: 35 (80%) 35.14 2/34 II (2) 

III (14) 

IV (16) 

V (3) 

7 26 (72%) 

      

* According to Fitzpatrick classification  

 

 

   
Figure 1. Histopathology view of macular amyloidosis 

(H&E).  

 
Figure 2. Histopathology view of macular amyloidosis 

detected using anti-keratin antibody. 
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Table 2. Historic and clinical findings in the two groups of the study. 

Amyloid 

Deposition 

Shoulders, 

interscapular 

area, 

Upper arms 

Other Sites Associate

d lichen 

amyloidos

is (n) 

Clinical features of the 

lesions  

n (%) 

Suspicious Precipitating 

factors (nylon clothes, 

washcloth, brush)  

n (%) 

Relation to 

emotional stress ‡ 

Relation to 

menstruation

Positive 9 (in all 

patients these 3 

areas were 

affected) 

7 2 Rippling Pig† 7 (77%) 

Uniform Pig 1 (11.1%) 

Mottled Pig 1 (11.1%) 

At least two 8 (88%) Related 3 (33.3%) Related  

1 (20%)* 

Negative All patients had 

at least two 

affected 

Chest (16) 

Lumbar (9) 

0 Rippling Pig 13 (37.1%)

Diffuse Pig 13 (37.1%) 

Mottled Pig (9/25%) 

One factor 14 (40%) 

At least two 18 (51.4%) 

No factors 3(8.6%) 

Related 14 (40%) 

Unrelated 13 (37.1%) 

Unknown 8 (22.8%) 

Related  

5 (16.6%) ** 

Unrelated  

23 (76.6%) 

Unknown  

2 (6.6%) 

†Pig: pigmentation    ‡ According to the patient’s point of view. 

* From 5 pre-menopausal women.  ** From 30 pre-menopausal women. 

 

  
  Figure 3. Pigmentation of back and arms: diffuse uniform     Figure 4. Pigmentation of back and arms: patchy pattern. 

  pattern. 

 

 
Figure 5. Pigmentation of back and arms: rippled pattern 

 
Discussion  
 
In contrast to western countries, diffuse pigmentation of 

back and arms is a common compliant among patients 
visiting dermatologists in our practice. Although this 
disorder may present as mottled, reticular or patchy 
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configuration, the diffuse uniform pattern is more 
common (Figures 3-5). Different conditions may be 
responsible for this bizarre type of pigmentation such as 
macular amyloidosis, frictional melanosis, ashy 
dermatitis, dermatitis or lichen planus in post 
inflammatory stage. Amyloid deposition as MA is the 
first line suspect etiology. In clinical point of view, this 
disorder is not simply distinguishable from MA. Indeed 
they are the same in most of the times except when 
amyloidosis is associated with some lichenoid 
components (Figures 6 and 7). According to our 
experience, the skin biopsies do not show amyloid 
deposits in most cases. In this study, we were able to 
find amyloid deposition only in 20 percent of the 
patients. In our opinion; this pigmentation may be a 
separate entity that we have termed DPOBA because 
upper trunk, shoulders and arms are most common 
involved sites. On the other hand, DPOBA may be as an 
umbrella which encompasses a variety of different 
disorders or conditions with different etiology but 
similar clinical feature. 

By searching the literature we noticed the studies 
that focused on clinically the same entity, considered 
MA (without pathologic confirmation) (1), frictional 
melanosis or towel melanosis, frictional amyloidosis or 
all as a same (2). 

Here in this study, we discussed some factors as 
suspected ones in relation to the entity. One of these 
potential factors is gender of the patients. Even though, 
this disorder is seen in both sexes, female preponderance 
is notable (female to male ratio: 8 in amyloid positive 
and 17 in amyloid negative patients). Some studies have 
reported MA equally in men and women (3); however 
most of the previous studies have mentioned that the 
disease mostly involves females (1,4,5).  

 

 
Figure 6. Macular amyloidosis with rippling and lichenoid 

component. 

 
Figure 7. Macular amyloidosis with focus on rippled and 

lichenoid component. 

 
This can be due to the fact that females call for help 

more than males, but may reflect a real difference. 
Mechanical stress including friction with clothes 

may be another underlying factor (2). We found this 
history in both amyloid positive and amyloid negative 
patients with no statistically significant difference. So it 
is unclear if friction is a causative agent or only 
promotes a precipitated pathology. 

Pruritus was a common finding in both groups. 
Although itching may reflect a running inflammatory 
process, its ability to induce friction should not be 
ignored.  

 History of atopy was another finding in our study. 
Again we found this factor to be of more prevalence in 
amyloid negative patients, with no statistical 
significance. One possible theory is dryness of the skin 
that promotes allergic pruritic reaction in such patients 
with consecutive friction and scratching that precipitate 
pigmentation. 

Chemical materials used in clothes are among the 
other suspects. Some of them including poly-ethylene 
and synthetic nylon materials may have some effects on 
this disorder. Whether this finding is only a coincidence 
or shows a real relationship remains to be proved in 
further studies with larger sample sizes.   

Another factor that can be considered is skin type or 
skin color of the patients. It is well-known that post 
lesional hyperpigmentation and pigmentary incontinence 
are more prevalent in people with higher skin types. In 
present study skin types of amyloid negative patients 
were higher than amyloid positive ones (Table 1). 
Although the relation between skin type and DPOBA 
has to be clarified, as a relative factor should be taken 
into account.  

In conclusion, we could not find amyloid depositions 
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in 80% of the patients and it may be a clue for DPOBA 
to being a different entity. It is recommended to do more 
biopsies and use electron microscopy to detect little 
amounts of amyloid deposits. It is better to use frozen 
section and paraffin-embedded samples simultaneously 
for better detection of amyloid deposits.  

It is also recommended to investigate more patients 
to find etiological factors. Considering more prevalence 
of the disorder in our society, by eliminating the risk 
factors, we may achieve effective solutions for this 
unpleasant, difficult-to-treat disease. 

Positive immunoreactivity to anti-cytokeratin 
antibody (CK5,6,8,18) was detected in all 9 patients who 
had amyloid deposits in H&E staining. Cytokeratins are 
a family of intermediate filament proteins that are 
expressed in the epithelial cells (6). This finding can 
support the hypothesis that the amyloid deposit in MA is 
derived from filamentous degeneration of epidermal 
keratinocytes but how the substance is formed is still 
speculative (7-12). In normal skin, the degenerated cells 
dropped off into the papillary dermis are phagocytosed 
by macrophages, but in amyloidosis this removal 
mechanism may be slow or deficient due to unknown 
factors or overwhelmed by a massive deposition of 
keratin leading to amyloid formation (11). 
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