
Rom J Morphol Embryol 2016, 57(1):51–57 

ISSN (print) 1220–0522      ISSN (online) 2066–8279 

OORRIIGGIINNAALL  PPAAPPEERR  

Messy granuloma: an additional pattern of granulomatous 
reaction 

ANGEL FERNANDEZ-FLORES1), JOSÉ LUIS RODRIGUEZ-PERALTO2) 

1)Department of Cellular Pathology, Hospital El Bierzo, Ponferrada, Spain 
2)Department of Pathology, Hospital Universitario 12 de Octubre,  
Universidad Complutense, I+12, Madrid, Spain 

Abstract 
Aim: There are six main types of granulomas in dermatopathology. The aim is to present and describe a seventh pattern of granuloma that 
we came across while studying biopsies of cutaneous leishmaniasis. Materials and Methods: We investigated 17 cases of cutaneous 
leishmaniasis. A granulomatous response was identified in 14 of them. The features that were common to all of them were noted. These 
common features were compared with the morphological characteristics of the already known six types of granuloma in 155 cutaneous 
biopsies from our archives. We also looked for figures of granulomas in cases of cutaneous leishmaniasis from the literature. Results: The 
granulomas identified in all of our cases of leishmaniasis were composed of epithelioid elongated glassy histiocytes, arranged in a randomly 
disorganized pattern. We dubbed these “messy” granulomas. Additionally, the granulomas presented with necrotic eosinophilic material that 
did not collect in the center, but rather intermingled with the elongated histiocytes. We found many examples in the literature in which the 
granulomas could be reclassified as messy. Conclusions: Messy granuloma – although not pathognomonic of leishmaniasis – seems to be 
quite characteristic of leishmaniasis, at least of cutaneous leishmaniasis. 
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 Introduction 

A granuloma is a compact collection of inflammatory 
cells in which mononuclear histiocytes predominate [1]. 
There are additional morphological variations, which are 
mainly determined by the type of histiocytes present in 
the granuloma and the architectural arrangement of these 
cells. 

Six main types of common granulomas are distinguished 
(Figure 1). 

Sarcoidal granulomas are usually composed only 
(or mainly) of epithelioid histiocytes, with no or very 
few other accompanying inflammatory cells. Epithelioid 
histiocytes are so-called because of their resemblance to 
epithelial cells, due to their wide, eosinophilic cytoplasm. 
Because of the absence of a peripheral shelter of lym-
phocytes covering the granuloma, sarcoidal granulomas 
are also sometimes referred to as “naked” granulomas.  

In spite of the fact that the term sarcoidal is highly 
suggestive of sarcoidosis, sarcoidal granulomas are not 
specific to or pathognomonic of sarcoidosis or any other 
condition. They can indeed be seen in sarcoidosis, but 
they are also observed in some foreign body responses 
[2–4]. In fact, biopsies from cutaneous sarcoidosis show 
several types of granuloma other than sarcoidal granuloma 
in a relevant percentage of cases, including tuberculoid, 
suppurative, perineural, and foreign body granulomas [5]. 

Tuberculoid granuloma is the most common type of 
granuloma seen in cutaneous tuberculosis, with epithelioid 
histiocytes and Langhans’ giant cells [6]. These granulomas 
are often surrounded by a mantle of lymphocytes and some 
plasma cells. The center of the granuloma often appears 

occupied by caseifying necrotic acellular material. Again, 
tuberculoid granulomas are not pathognomonic of any 
condition, and they have been described in cases of 
granuloma annulare [7], in sarcoidosis [8, 9], lymphomas 
[10], and in several infectious diseases, such as leprosy 
[11]. 

Suppurative granulomas are composed of epithelioid 
histiocytes, some multinucleated histiocytes, and a center 
made up of a polymorphonuclear-rich inflammatory infil-
trate. They are mainly associated with atypical myco-
bacteria [12] and fungal infections [13]. 

Foreign body granulomas show many angulated multi-
nuclear histiocytes that surround the foreign bodies against 
which the granuloma has developed. The multinucleated 
cells often have nuclei arranged in a scattered patterned. 
However, some Langhans’ cells can also be seen [14]. 

Palisaded granulomas have epithelioid histiocytes 
arranged in a manner resembling stakes in a stockade. 
The center of the granuloma is often occupied by a 
substance that varies depending on the condition (mainly 
mucin in granuloma annulare, fibrin in rheumatoid nodules, 
or degenerated collagen in necrobiotic xanthogranulomas 
and in necrobiosis lipoidica) [15–17]. The granulomas 
described in recent years as being associated with some 
systemic conditions involving arthritis also belong to this 
category (e.g., palisaded neutrophilic granulomatous 
dermatitis with arthritis) [18, 19]. Palisaded granulomas 
have also been described in tattoos [17], in sarcoidosis 
[20], and in certain deep fungal infections [21]. 

Xanthogranulomas show – when fully developed – 
histiocytes with foamy cytoplasm, some of which can be 
multinucleated cells of the Touton type. 
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Figure 1 – Cutaneous granulomas. Schematic drawing of the six main types of granulomas that can be seen in 
dermatopathology (A–F; an approximate magnification of ×40) as well as of the messy granuloma presented in the 
current report (G). (A) Foreign body granuloma; (B) Palisaded granuloma; (C) Xanthogranuloma; (D) Sarcoidal 
granuloma; (E) Suppurative granuloma; (F) Tuberculoid granuloma. 

We have seen a seventh type of granuloma when 
examining the inflammatory response seen in cutaneous 
leishmaniasis. It does not fit the description of the other 
six types of granuloma, and it shows certain morphological 
peculiarities, which we present in this report. 

 Materials and Methods 

We studied the biopsies of 17 cases of cutaneous 
leishmaniasis. All of the cases were rich in amastigotes 
(the modified Ridley’s parasitic index [22] was ≥3 in all 
of them). The modified Ridley’s parasitic index is estimated 
from the number of amastigotes per standard section (6: 
≥100 000; 5: ≥10 000; 4: ≥1000; 3: ≥100; 2: ≥10; 1: ≥1; 
0: 0). In all cases, we evaluated the granulomatous response 
in terms of the morphology of the granulomas formed. 

All cases were stained with Hematoxylin–Eosin (HE), 
Congo red, Masson’s trichrome, orcein, reticulin, periodic 
acid of Schiff (PAS), and Ziehl–Neelsen. 

Additionally, we reviewed 155 skin biopsies of several 
types of granulomatous dermatitis not caused by Leishmania. 
In them, the granulomas had been categorized as one of 
the six common types of granuloma previously described 
in the literature. We excluded palisaded granulomas and 
xanthogranulomas; those types are peculiar enough as to 
not have any histopathological overlap with the type of 
granuloma discussed in the current report. We reviewed 21 
cases of tuberculoid granuloma, 33 cases of suppurative 
granuloma, 38 cases of foreign body granuloma, and 63 
cases of sarcoidal granuloma. 

 Results 

In the group of cases of cutaneous leishmaniasis, we 
found a granulomatous response in 14 (82.35%) cases. 
In eight of them, this response was composed of discrete 
granulomas with well-demarked borders. However, in 
six cases the granulomas were confluent, with poorly 
defined limits. 

In all cases, the granulomas were composed of 
elongated epithelioid histiocytes arranged in a “messy”, 

“disorganized” or “pattern-less” pattern in which the long 
axes of the histiocytes seemed to be haphazardly arranged 
(Figures 1G and 2). In most of the cases, there were no 
multinucleated histiocytes, although such cells were 
found in four cases. These multinucleated histiocytes 
were not of the Langhans’ type (Figure 3A). We did not 
find asteroid or Schaumann bodies. 

At a low magnification, the granuloma showed a loose 
appearance, with a low cellular density (Figure 3B). Two 
main phenomena contributed to this appearance. First, 
the epithelioid histiocytes showed a wide and glassy 
cytoplasm (Figure 3C). Second, a hyaline dense substance 
intermingled with the histiocytes (Figure 3E). This 
substance did not stain with Congo red, PAS, reticulin, 
or orcein. However, it presented a greenish color when 
stained with Masson’s trichrome (Figure 3F). 

The “messy” granulomas were usually permeated by 
lymphocytes, which varied from discrete (eight cases), 
to moderate (three cases), and abundant (three cases) 
(Figure 3D). There was also a “crown” of lymphocytes 
surrounding the granuloma, i.e., they were not “naked” 
granulomas. 

In the group of 155 cases of granulomatous dermatitis 
that we examined, we found 21 tuberculoid granulomas, 
33 suppurative granulomas, 63 sarcoidal granulomas, and 
38 foreign body granulomas. In this group, we did not 
find messy granulomas in any case. In other words, the 
granulomas did not meet the morphological criteria that 
we described for messy granuloma. 

Among the tuberculoid granulomas, eight cases were 
from an unknown cause, seven cases were due to 
Mycobacterium tuberculosis infection, one case was an 
aluminum granuloma, one case was a cat scratch disease, 
three cases were chalazions, one case was due to an 
atypical mycobacteria infection, and one case was a 
granulomatous response against Demodex mites. 

Tuberculoid granulomas did not show the low-
cellularity appearance of messy granuloma when examined 
at a low power (Figure 4A). The cells were not arranged 
in a haphazard pattern. Necrosis was identified in many 
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cases in the center of the granulomas, and Langhans’ cells 
were also a feature in many cases. The arrangement of the 
cells was especially polarized in the granulomas with 
central necrosis, although the latter was mild (Figure 4B). 
We saw one case of tuberculoid granuloma due to 
chalazions, which showed slightly elongated histiocytes 
vaguely evoking a messy granuloma (Figure 4C). However, 
the histiocytes were not as elongated as in messy 
granulomas, the characteristic eosinophilic substance 
intermingling with the histiocytes was not present, and 
some neutrophils were also found in the center of the 
granuloma (Figure 4D). 

Among the sarcoidal granulomas, we found one case 
of Crohn’s disease, four silica granulomas, 27 chalazions, 
one foreign body reaction to coal particles, and 30 cases 
of cutaneous sarcoidosis. 

Sarcoidal granulomas did not show a haphazardly 
organized pattern. In contrast, a peculiar arrangement in 
nests or swirls was found to be characteristic of sarcoidal 
granulomas (Figure 4, E and F). Moreover, fibrinoid 
necrosis was observed in the center of the granulomas in 
many cases (Figure 4G), and Langhans’ cells, asteroid 
bodies and Schaumann bodies were sometimes found 
(Figure 4H). 

Among the suppurative granulomas, eight cases did 
not have a known cause, 10 cases were due to atypical 
mycobacterial infections, one case was a granulomatous 
reaction to a foreign body, four cases were chalazions, 
two cases were sporotrichosis, three cases were crypto-
coccosis, three cases were alternariosis, one case was  

an aspergillosis, and one case was a phaeohyphomycosis. 
Among the 38 cases of foreign body granuloma, we 

could not identify the foreign body in 22 cases. Among 
the rest, the foreign bodies were keratin (eight cases), hair 
shafts (one case), suture thread (two cases), coal (one case), 
aluminum (one case), iron (two cases), and cholesterol 
(one case). 

When we examined studies of cutaneous leishmaniasis 
in literature, in which pictures of the granulomatous 
response are shown, we found many examples in which 
the features of the granuloma meet the criteria described 
above for messy granuloma. For instance, in a very recent 
report on leishmaniasis by Kevric et al. [23], Figure 8 
shows a perfect example of a messy granuloma. 

Even cases with an unusual clinical presentation 
show the “messy” granulomatous pattern; for example, 
Bandyopadhyay & Bose reported a case presenting as 
rhinophyma [24]. Their Figure 3 shows this type of messy 
granuloma. Romero-Maté et al. presented two cases of 
cutaneous leishmaniasis in patients under treatment with 
Adalimumab [25]. Their patient 1 presented with a messy 
granulomatous response in the biopsy, which is shown 
in their Figure 2b. Giavedoni et al. presented a case of 
disseminated cutaneous leishmaniasis in a patient with 
Sézary syndrome [26]. Their Figure 2 is a high power 
view of the center of a granuloma in which the features 
of messy granuloma are easily identified. Youssef & 
Belhadjali reported a case of leishmaniasis that presented 
clinically imitating a necrobiosis lipoidica [27]. Their 
Figure 1B shows the characteristic messy granuloma. 

 
Figure 2 – Messy granuloma: (A and C) Messy granuloma is made of epithelioid elongated glassy histiocytes, arranged 
in a random pattern; (B) In some cases, the granulomas were sharply demarcated from each other; (D) The histiocytes 
intermingle with a hyaline substance all over the granuloma, which in some cases appeared as thick collagen bundles. 
HE staining: (A and B) ×100; (C and D) ×200. 
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Figure 3 – “Messy” granuloma: (A) Giant cells were found only in occasional cases; (B) At a low-power magnification, 
the granuloma showed a low cellular density; (C) This visual effect was partly due to the wide glassy cytoplasms of the 
histiocytes; (D) In a few cases, lymphocytes were abundant in the granuloma, but the characteristic histopathological 
features described in the text were not obscured by the inflammation; (E) The histiocytes intermingled with a hyaline 
substance; (F) This substance had a greenish color when stained with Masson’s trichrome, and we inferred that it might 
be degenerated collagen (Masson’s trichrome staining, ×100). HE staining: (A) ×40; (B and D) ×100; (C and E) ×1000. 

 
Figure 4 – Cutaneous granulomas: (A) Tuberculoid granuloma does not show as haphazard an arrangement as messy 
granuloma; (B) As soon as necrosis appears in the center of the granuloma, the histiocytes adopt a peculiar arrangement 
around the necrotic material. HE staining, ×100. 
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Figure 4 (continued) – Cutaneous granulomas: (C) Some tuberculoid granulomas seen in chalazions have certain 
overlapping features with messy granuloma, such as elongated histiocytes arranged in a certain random pattern;  
(D) However, the intermingling with degenerated collagen was not found to be a feature of these tuberculoid granulomas; 
(E and F) Sarcoidal granuloma is not haphazardly arranged but shows a characteristic arrangement in swirls;  
(G) Fibrinoid necrosis is sometimes seen in the center of sarcoidal granulomas; (H) Schaumann bodies are a feature 
of sarcoidal granuloma but not of messy granuloma. HE staining: (C and E) ×25; (F) ×40; (D) ×100; (G) ×200; (H) ×400. 

In some other cases, the features of the messy 
granuloma are identifiable even though the lesion is highly 
infected with amastigotes to the point of obscuring the 
other histopathological characteristics of the lesion. For 
instance, this is seen in Figure 2 of the case by Newlove 
et al. [28]. In some other instances, the granuloma appears 
infiltrated by many lymphocytes, but still the messy 
arrangement of the elongated epithelioid histiocytes is 
easily identified. An example of this is seen in Figure 1A 
of the paper by Paniz Mondolfi et al. in a case of 
infection by L. infantum [29]. 

 Discussion 

Granulomas are the result of a complex cellular 
response to the interaction between antigens or irritants 

and inflammatory cells and biological mediators. Under 
the influx of inflammatory substances, the histiocytes 
adopt an epithelioid appearance – sometimes fusing to 
form multinucleated cells – and organize in a compact 
pattern that is called a granuloma. 

Granulomas can be classified according to different 
criteria, which vary from etiopathogenic to morphological. 
The latter distinguishes six main types of cutaneous 
granulomas: tuberculoid, sarcoidal, suppurative, foreign 
body, palisaded, and xanthogranulomas. 

Granulomatous response in leishmaniasis varies with 
the amount of amastigotes present in the organism. It has 
been claimed that individualized granulomas are usually 
associated with a small amount of microorganisms [23]. 
Such a granulomatous response in leishmaniasis has been 
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described in the literature as belonging to the sarcoidal, 
foreign body, tuberculoid, or palisaded types [23]. 
However, when we examined multiple cases of cutaneous 
leishmaniasis, as well as pictures from the literature, we 
were able to easily identify a curious reproducible pattern 
that did not seem to fit any of the previously described 
six types of granuloma. In this pattern, the histiocytes 
appear elongated, and their main axes are arranged in a 
randomly irregular pattern. We have dubbed this type of 
“messy” granuloma due to the disorganized arrangement 
of the elongated histiocytes. Moreover, the histiocytes are 
accompanied by a type of hyaline substance that does 
not collect in the center of the granuloma, but rather 
intermingles with the histiocytic population. 

The cell-poor loose pattern seen in messy granuloma 
when examined at a low magnification is mainly due to 
two reasons: the glassy appearance of the cytoplasm of 
the histiocytes and the eosinophilic substance intermingling 
with the epithelioid histiocytes. 

Suppurative granulomas and foreign body granulomas 
are very different from messy granulomas. The first group, 
by definition, shows central containment of neutrophils. 
All of the other features of messy granuloma are lacking. 
Foreign body granulomas do not show any of the features 
of messy granuloma either. Moreover, the multinucleated 
angulated histiocytes – which often surround the foreign 
bodies – are characteristic of foreign body granuloma. 

We performed several histochemical techniques in 
an attempt to identify this hyaline substance. The laces 
of the hyaline substance were only stained in a greenish 
color by Masson’s trichrome. This indicates that they 
are probably degenerated collagen. 

Messy granuloma is probably not pathognomonic of 
leishmaniasis, in spite of the fact that we failed to find it 
in any other granulomatous condition. We saw one case 
of tuberculoid granuloma in a chalazion that showed 
certain morphological features evoking messy granuloma. 
Specifically, this granuloma showed a certain elongation 
and disorganization of the histiocytes. However, in messy 
granuloma, the elongation is in general more pronounced. 
Moreover, no cases of chalazion presented the inter-
mingling degenerated collagen seen in messy granuloma. 

Messy granuloma is not the only granulomatous 
reaction seen in cutaneous leishmaniosis. Although none 
of our cases presented with any other type of granuloma, 
clear cases of tuberculoid granulomas associated with 
cutaneous leishmaniasis have been presented in the 
literature [30]. In fact, in a study of 317 patients with 
cutaneous leishmaniasis, the authors reported granulomas 
in 61.5% of the cases, of which 25.2% were caseating 
granulomas, 4.6% were suppurative, and 70.2% were 
tuberculoid [31]. However, it would be interesting to see 
how many of these granulomas would be reclassified as 
messy if a new revision of the cases was performed. 

All our cases belong to an area where the only 
species of Leishmania is L. infantum. In fact, some other 
papers on L. infantum cutaneous infection show among 
their figures clear examples of what could be reclassified 
as messy granuloma [25, 29]. However, we also found 
potential examples of messy granuloma in cases of 
infection by L. donovani. 

 Conclusions 

We have identified a type of granuloma with 
characteristic histopathological features in cases of 
cutaneous leishmaniasis. The main feature of this type 
of granuloma is elongated epithelioid histiocytes with a 
glassy cytoplasm, arranged in a random pattern and 
intermingling with degenerated collagen. We have dubbed 
this reaction “messy” granuloma. Although it is probably 
not pathognomonic of leishmaniasis, we failed to identify 
it in any other cutaneous condition. 

Conflict of interests 
The authors declare that they have no conflict of 

interests. 

References 
[1] James DG. A clinicopathological classification of granulo-

matous disorders. Postgrad Med J, 2000, 76(898):457–465. 
[2] Suárez-Peñaranda JM, Vieites B, Del Río E, Ortiz-Rey JA, 

Antón I. Histopathologic and immunohistochemical features 
of sea urchin granulomas. J Cutan Pathol, 2013, 40(6):550–
556. 

[3] Anolik R, Mandal R, Franks AG Jr. Sarcoidal tattoo granuloma. 
Dermatol Online J, 2010, 16(11):19. 

[4] Fernandez-Flores A. Birefringent particles in granulomatous 
dermatitis, sarcoidal-type, as well as in other non-granulo-
matous skin disorders in patients without sarcoidosis. Bratisl 
Lek Listy, 2009, 110(6):328–331. 

[5] Ball NJ, Kho GT, Martinka M. The histologic spectrum of 
cutaneous sarcoidosis: a study of twenty-eight cases. J Cutan 
Pathol, 2004, 31(2):160–168. 

[6] Puri N. A clinical and histopathological profile of patients with 
cutaneous tuberculosis. Indian J Dermatol, 2011, 56(5):550–
552. 

[7] Shanmuga SC, Rai R, Laila A, Shanthakumari S, Sandhya V. 
Generalized granuloma annulare with tuberculoid granulomas: 
a rare histopathological variant. Indian J Dermatol Venereol 
Leprol, 2010, 76(1):73–75. 

[8] Miida H, Ito M. Tuberculoid granulomas in cutaneous sarco-
idosis: a study of 49 cases. J Cutan Pathol, 2010, 37(4): 
504–506. 

[9] Warrier S, Muhammed Fassaludeen AS, Safia B. Cutaneous 
sarcoidosis with tuberculoid granuloma. Indian J Dermatol 
Venereol Leprol, 2002, 68(5):300–301. 

[10] Aunhachoke K, Sitakalin C, Punyarit P. Cutaneous granuloma 
in systemic lymphoma: a case report in Thailand. J Med Assoc 
Thai, 2005, 88(Suppl 3):S252–S256. 

[11] Trindade MA, Brandt H, Teixeira R, Sotto MN, Fleury RN. 
Leprosy with necrosis in granulomatous reaction. Braz J 
Infect Dis, 2008, 12(5):460. 

[12] Song H, Lee H, Choi G, Shin J. Cutaneous nontuberculous 
mycobacterial infection: a clinicopathological study of 7 cases. 
Am J Dermatopathol, 2009, 31(3):227–231. 

[13] Fernandez-Flores A, Saeb-Lima M, Arenas-Guzman R. 
Morphological findings of deep cutaneous fungal infections. 
Am J Dermatopathol, 2014, 36(7):531–553; quiz 554–556. 

[14] Molina-Ruiz AM, Requena L. Foreign body granulomas. 
Dermatol Clin, 2015, 33(3):497–523. 

[15] Keimig EL. Granuloma annulare. Dermatol Clin, 2015, 33(3): 
315–329. 

[16] Tilstra JS, Lienesch DW. Rheumatoid nodules. Dermatol Clin, 
2015, 33(3):361–371. 

[17] Wood AJ, Wagner MV, Abbott JJ, Gibson LE. Necrobiotic 
xanthogranuloma: a review of 17 cases with emphasis on 
clinical and pathologic correlation. Arch Dermatol, 2009, 
145(3):279–284. 

[18] Bremner R, Simpson E, White CR, Morrison L, Deodhar A. 
Palisaded neutrophilic and granulomatous dermatitis: an unusual 
cutaneous manifestation of immune-mediated disorders. Semin 
Arthritis Rheum, 2004, 34(3):610–616. 

[19] Chu P, Connolly MK, LeBoit PE. The histopathologic spectrum 
of palisaded neutrophilic and granulomatous dermatitis in 
patients with collagen vascular disease. Arch Dermatol, 1994, 
130(10):1278–1283. 



Messy granuloma: an additional pattern of granulomatous reaction 

 

57

[20] Chiba T, Takahara M, Nakahara T, Fukagawa S, Takei K, 
Shono A, Kiryu H, Moroi Y, Furue M. Cutaneous sarcoidosis 
clinically mimicking necrobiosis lipoidica in a patient with 
systemic sarcoidosis. Ann Dermatol, 2012, 24(1):74–76. 

[21] Pettit AC, Raynor MB, Schwartz HS, Wright PW. Histoplas-
mosis masquerading as a rheumatoid nodule in an immuno-
compromised host: a case report. JBJS Case Connect, 2014, 
4(3):e75. 

[22] Karram S, Loya A, Hamam H, Habib RH, Khalifeh I. Trans-
epidermal elimination in cutaneous leishmaniasis: a multi-
regional study. J Cutan Pathol, 2012, 39(4):406–412. 

[23] Kevric I, Cappel MA, Keeling JH. New World and Old World 
Leishmania infections: a practical review. Dermatol Clin, 2015, 
33(3):579–593. 

[24] Bandyopadhyay A, Bose K. A rare case of cutaneous leish-
maniasis presenting as rhinophyma. Iran J Pathol, 2015, 
10(2):155–159. 

[25] Romero-Maté A, Martínez-Sánchez D, Tardío JC, Moreno-
Torres A, García-Donoso C, Aguado-Lobo M, Espinosa-
Lara P, Borbujo J. Cutaneous leishmaniasis with histopatho-
logic pattern of non-necrotizing granulomatous dermatitis in 
patients treated with adalimumab. Dermatol Online J, 2012, 
18(9):7. 

[26] Giavedoni P, Pau-Charles I, Mascaró JM Jr, Alsina-Gibert M, 
García-Herrera A, Estrach T. Disseminated cutaneous leish-
maniasis in a patient with Sézary syndrome. J Am Acad 
Dermatol, 2014, 71(5):e213–e214. 

[27] Youssef M, Belhadjali H. Necrobiosis lipoidica-like cutaneous 
leishmaniasis. Pan Afr Med J, 2014, 18:28. 

[28] Newlove T, Robinson M, Meehan SA, Pomerantz R. Old 
World cutaneous leishmaniasis. Dermatol Online J, 2012, 
18(12):32. 

[29] Paniz Mondolfi AE, Stavropoulos C, Gelanew T, Loucas E, 
Perez Alvarez AM, Benaim G, Polsky B, Schoenian G, 
Sordillo EM. Successful treatment of Old World cutaneous 
leishmaniasis caused by Leishmania infantum with posaco-
nazole. Antimicrob Agents Chemother, 2011, 55(4):1774–1776. 

[30] Miller DD, Gilchrest BA, Garg A, Goldberg LJ, Bhawan J. 
Acute New World cutaneous leishmaniasis presenting as 
tuberculoid granulomatous dermatitis. J Cutan Pathol, 2012, 
39(3):361–365. 

[31] Aoun J, Habib R, Charaffeddine K, Taraif S, Loya A, Khalifeh I. 
Caseating granulomas in cutaneous leishmaniasis. PLoS 
Negl Trop Dis, 2014, 8(10):e3255. 

 
 
 
 
 
 
 
Corresponding author 
Angel Fernandez-Flores, MD, PhD, Servicio de Anatomía Patologica, Hospital El Bierzo, Médicos sin Fronteras 7, 
24411, Ponferrada, Spain; Phone (00 34) 987454200, Fax (0034) 987412540, e-mail: dermatopathonline@gmail.com 
 
 
 
 
 
 
Received: December 7, 2015 

Accepted: March 12, 2016 
 
 


