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Abstract 
Mucin deposit is a feature that is not commonly mentioned in textbooks when talking about rosacea. Nevertheless, it is one of the 
prominent findings of a severe variant of the phymatous type of rosacea known as the fibrous type. We retrospectively investigated 
20 cases of early stages of rosacea and examined the mucin deposit in them, with histochemical stains (Alcian Blue and Periodic Acid–
Schiff). We found granulomas in 20% of these cases. Alcian Blue positive deposits of mucin were found in all cases with granulomas. 
The mucin was located in the granulomas (four cases) as well as in the infundibulum (one case). No deposits of mucin were evidenced in 
the dermis out of the granulomas, apart from the normal mucin of papillary and adventicial dermis. Periodic Acid–Schiff did not show any 
deposits in any case. Serologic lupus markers were negative in all patients with mucin deposits. We conclude that: (a) mucin is a common 
finding in granulomas of rosacea; (b) this mucin is probably not related to any progression to the mucinous variant of rhinophyma; (c) since 
discoid erythematosus lupus is a clinical differential of rosacea, it is important to be aware of the fact that mucin is a common finding in the 
granulomas, in order not to misdiagnose both entities. 
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 Introduction 

Several morphologic changes are described in 
rosacea and granulomas are one of them. However, 
some features have only been described in advanced 
stages of rosacea, i.e. rhinophyma. That happens, for 
instance to mucin deposit. The latter has been observed 
in a certain type of rhinophyma, considered as a severe 
variant. In such a variant, large amounts of mucin in the 
stroma, as well as fibroplasias, are characteristic [1, 2]. 

Our claim was to investigate if early stages of 
rosacea are really devoid of mucin deposit, and if not, to 
see where such deposits could be found. For that, we 
designed a retrospective study of 20 cases of rosacea 
biopsied in early stages, investigating all of them with 
histochemical stains for mucin. 

 Material and Methods 

We studied 20 biopsies diagnosed as rosacea from 
our archives. All biopsies were reviewed again, in order 
to confirm the diagnoses. In all cases, we performed 
histochemical stains of Alcian Blue and Periodic Acid–
Schiff (PAS). In cases with granulomas, Ziehl–Neelsen 
was also performed.  

Table 1 shows the Alcian Blue staining procedure 
that was used. 

Table 1 – Alcian Blue histochemical staining perfor-
med 

1. Sections were taken to water. 
2. We stained with Alcian Blue solution pH 2.5 for 5 minutes. 
3. We washed with water. 
4. Counterstaining was done in 0.1% Nuclear Fast Red for  

5 minutes. 
5. We washed with water. 
6. We dehydrated, cleared and mounted them. 

Table 2 shows the Periodic Acid–Schiff staining 
procedure used. In cases in which mucin deposits were 
evidenced, we reviewed the clinical history of the 
patients. 

Table 2 – Histochemical staining for Periodic Acid–
Schiff that was performed 

1. We brought sections to water. 
2. We treated with 1% Periodic Acid for 10 minutes. 
3. We washed with water. 
4. We treated with Schiff’s reagent for 10 minutes. 
5. We washed well in tap water. 
6. We stained nuclei with Carazzi’s Hematoxylin for 2 minutes. 
7. Differentiation was obtained using acid alcohol. 
8. Blue in Scott’s tap water. 
9. We dehydrated, cleared and mounted them. 

 Results 

Some details of the 20 patients are shown in Table 3, 
including gender and age.  

Table 3 – Cases of rosacea that were studied 
Case 
no. Gender Age 

[years] Granulomas Alcian Blue PAS 

1. M 88 No Negative Negative
2. M 32 No Negative Negative
3. F 64 No Negative Negative
4. F 20 No Negative Negative
5. F 75 No Negative Negative
6. M 71 No Negative Negative
7. F 82 No Negative Negative
8. F 33 No Negative Negative

9. F 46 Yes Positive 
(granulomas) Negative

10. F 35 No Negative Negative
11. M 29 No Negative Negative
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Case 
no. Gender Age 

[years] Granulomas Alcian Blue PAS 

12. F 55 Yes Positive 
(granulomas) Negative

13. M 50 Yes Positive 
(granulomas) Negative

14. M 58 No Negative Negative
15. F 64 No Negative Negative
16. M 68 No Negative Negative
17. F 39 No Negative Negative
18. F 55 No Negative Negative

Case 
no. Gender Age 

[years] Granulomas Alcian Blue PAS 

19. M 68 No Negative Negative

20. M 63 Yes 
Positive 

(granulomas & 
infundibulum)

Negative

Ages (years) ranged from 20 to 88 (mean 54.75-
year-old). Granulomas were evidenced in 4/20 cases 
(20%). Alcian Blue positive deposits of mucin were 
found in 4/20 cases (20%) (Figure 1).  

 

 
Figure 1 – Top left (case no. 20): close to the infundibulum (right) a granuloma with moderate amount of mucin, can 
be seen. Top right (case no. 9): mild deposits of mucin in the granulomas. Bottom left (case no. 13): moderate 
amounts of Alcian Blue positive deposits. Bottom right (case no. 12): in this case, only mild deposits of mucin were 
seen in the periphery of the granulomas (arrow). A sebaceous gland can be observed on the top. 

The mucin deposits varied from mild (Figure 1, 
bottom right) to more abundant (Figure 1, top, left).  
In all cases with granulomas, Alcian Blue positive 
deposits were evidenced. The mucin was mainly located 
in the granulomas. One of the cases also showed mucin 
deposits in the infundibulum as well (case no. 20) 
(Figure 2).  

No deposits of mucin were evidenced in the dermis 
out of the granulomas, apart from the normal mucin of 
papillary and adventicial dermis. Periodic Acid–Schiff 
did not show any deposits in any case. Ziehl–Neelsen 
did not demonstrate bacilli in any case. 

None of the patients with mucin deposits had any 
symptoms of lupus erythematosus of any type, and no 
autoantibodies were found in the serum. Rheumatoid 
factor was negative in them. 

 
Figure 2 – Case no. 20: in this case, the mucin was 
also evidenced in the infundibulum. 
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When the clinical history of patients with granulo-
mas was revised, all of them had had a good response to 

medical treatment, and no evolution into rhinophyma had 
been seen (Table 4). 

Table 4 – Follow up of the patients in whom mucin deposits were seen 

 Case 
no. Gender Age 

[years]
Follow up after the biopsy 
was performed [months]

Other accompanying 
diseases 

Clinical evolution of the rosacea 
symptoms 

01–0020 10. F 35 89 Hyperuricemia Improvement under medical treatment.
05–4430 12. F 55 48 Fibromyalgia Improvement under medical treatment.

99–6010 13. M 50 122 HIV+, since 12 years ago 
Good response to medical treatment, 
with some relapses during these last 
few years. 

08–3831 20. M 63 13 

1. Prostatic hyperplasia; 
2. Lipoma; 
3. Two basal cell carcinomas;
4. Varices. 

Persistence of some plaques in 
cheeks. Pruritus has nearly 
disappeared. 

 

 Discussion 

Rhinophyma is considered as a late stage of rosacea 
[1], and it is included in the more generic phymatous 
subtype of the disease [3]. Obviously, rosacea does not 
always evolve into rhinophyma, mainly due to proper 
early treatment. Nevertheless, when rosacea is more 
advanced, treatment is not so effective in stopping the 
progression into rhinophyma [4]. Such progression is 
more common in men [5] and it is also more frequent in 
people of Celtic origin [6, 7]. 

However, not all types of rhinophyma are the same: 
a common variant and a severe variant are distinguished 
[2]. Intense dermal fibroplasia as well as large amounts 
of mucin in the stroma seems characteristic of the 
severe variant [1, 2]. Deposit of mucin is usually not 
described in early stages of rosacea in textbooks [8, 9], 
and that was also our experience in most of the 
examined cases. Nevertheless, 25% of our cases showed 
mucin related to the granulomatous reaction.  

The led us to the question on whether granulomas 
with mucin might have prognostic implications in 
rosacea. In that respect, there is a variant of rosacea, 
called “granulomatous” [3, 10] due to the fact of the 
prominent granulomatous infiltrate in it. Most groups 
report how this variant responds well to the treatment 
that is usually applied in common rosacea [11–14]. 
Nevertheless, no description of mucin in such granulo-
matous infiltrate has previously been studied to the best 
of our knowledge, so the question on the prognosis of 
“granulomatous rosacea with mucin” is still unsolved. 

The association of mucin and a granulomatous 
infiltrate is not unique in dermatopathology, and many 
other examples have been described. Probably the best 
known is granuloma annulare [15]. Also, a variant of 
scleromyxedema with a granulomatous pattern mimi-
cking interstitial granuloma annulare has been described 
[16]. Interestingly, some have demonstrated that granu-
lomatoses, such as granuloma annulare, are related to 
the abundance of heparan sulfate [18], a type of glyco-
saminglycan that is most common on the surface of 
keratinocytes [19]. Furthermore, some have investigated 
the deposit of heparan sulfate in several inflammatory 
conditions of the skin and found important amounts of 
the substance only in disorders with a predominance of 
histiocytes in the inflammatory infiltrate [20]. In that 
respect, the pattern of histochemical staining that we 
saw in our cases is consistent with sulfomucins [21]. 

One of our cases showed mucin associated to the 

disruption of the infundibulum, and this finding would 
be consistent with the hypothesis of the infundibulum or 
the granulomas as responsible for the mucin deposit. 
This contrasts with the hypothesized origin of the mucin 
in the severe variant of rhinophyma, where an origin 
from fibroblasts is suggested [2]. Some, for instance, 
have hypothesized that mucin deposit in rhinophyma 
could have a pathogenesis similar to elephantiasis, 
where the lymphatic stasis stimulates fibroblasts to 
produce deposits of collagen and glycosaminglycans 
[2]. Nevertheless, the granulomatous infiltrate does not 
necessarily have to be the direct source of mucin: some 
have claimed that histiocytes could stimulate fibroblasts 
to shed mucin into the interstitium [20]. 

To give an answer to the question on if “mucinous 
granulomas” could have a role in the progression of the 
disease to the “mucinous” advanced stages of the 
disease, further studies would, obviously, need to be 
carried out. Nevertheless, some facts of our study seem 
contrary to such hypothesis. Firstly, all cases in which 
granulomas were seen had mucin. Secondly, 20% of 
cases had mucin; if all of these cases progressed into 
rhinophyma that would mean a high incidence of the 
mucinous variant of such disease, which is not the case. 
Thirdly, in patients in whom we had a long follow up of 
several years, progression to rhinophyma was not evi-
denced, in spite of the mucin deposit. 

 Conclusions 

Therefore, we conclude that: (a) mucin is a common 
finding in granulomas of rosacea; (b) this mucin is 
probably not related to any progression to the mucinous 
variant of rhinophyma; (c) since discoid erythematosus 
lupus is a clinical differential of rosacea, it is important 
to be aware of the fact that mucin is a common finding 
in granulomas, in order not to misdiagnose both entities. 
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