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Abstract
Introduction: Skin flap application in the clinical practice is restricted due to the ischemic damage and flap necro-
sis. Rosmarinus oil has been shown to improve a skin flap survival. In the present work we studied the role of 
mammalian target of rapamycin (mTOR) signaling on rosmarinus-induced flap protection. Methods: A flap surgery 
was performed on Sprauge-Dawley rats (8 cm in by 3 cm). A week before and a week after the surgery the flaps 
were treated with topical rosmarinus oil (twice per day). Rapamycin (m-TOR inhibitor) was administered 30 minutes 
before the flap surgery in rosmarinus-treated or not treated groups. A week after the surgery the malondialdehyde 
(MDA) contents, myeloperoxidase (MPO) and superoxide dismutase (SOD) activities, expression of Bax, Bcl-2, 
mTOR and p-mTOR were measured in the flap tissue. Results: Topical application of the rosmarinus increased the 
flap survival (p<0.05), anti-oxidative enzyme activity (SOD, p<0.05) and anti-apoptotic protein Bcl-2 expression. 
Rosmarinus treatment decreased the flap MDA content, MPO activity, and pro-apoptotic protein Bax expression 
(p<0.05). Rosmarinus topical application did not change mTOR expression and phosphorylation in the flap tissue. 
Expression of p-mTOR in rosmarinus treated group was suppressed by rapamycin pre-treatment, which also abol-
ished rosmarinus effects on the flap survival (p<0.05). Conclusion: These data suggested p-mTOR dependent 
mechanism in rosmarinus-induced flap survival.

Key words: Rosmarinus; Plant Oils; Ischemia; Reperfusion Injury; Surgical Flaps; Rats, Sprague Dawley; Graft Survival; 
Necrosis; Apoptosis

Introduction
	 An important option in the treatment of 
large damages to the skin tissue is the ap-
plication of the random skin flaps (1). Regard-
less of their great potentials, skin flap applica-
tions are often limited due to the inadequate 
blood supply that leads to the partial or com-
plete necrosis at distal parts of the flap (2). 
Ischemic damage to the flap tissue and sub-
sequent necrosis can be augmented by clin-
ical and pharmacological interventions that 
suppress oxidative tissue damage or increase 
tissue tolerance against injury (3, 4). There 
are several chains of molecular and cellular 
events which cause flap necrosis including 

the lack of the nutrients and ATP, oxidative 
stress, and inflammatory responses (5). 
	 Rosemary (Rosmarinus officinalis L.) is a 
rich source of active antioxidant constituents 
such as phenolic diterpenes, flavonoids and 
phenolic acids. Previous studies on rosmari-
nus have demonstrated a wide range of ben-
eficial properties including antimicrobial, anti-
oxidant, anti-inflammatory, anti-diabetic, and 
anticancer effects (6). In two recent studies 
Ince et al., have shown that rosmarinus in-
creases the skin flap survival by its anti-inflam-
matory, anti-oxidant and vasodilatory effects 
(7). In the present work we studied the effect 
of the oral rosmarinus intake for one week be-
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fore flap elevation on decreasing apoptosis. 
In addition, we also evaluated the possible 
role of the mammalian target of rapamycin 
(mTOR) on rosmarinus-induced flap survival. 
	 mTOR, as a central cell-growth regulator, 
integrates growth factor and metabolic signals 
to regulate cell survival (8). Pharmacological 
preconditioning of the tissue to increase its 
tolerance against ischemic injury has been 
shown to trigger particular patterns of protein 
expression including AMPK/mTOR pathway 
(AMP activated protein kinase and mTOR). 
Previous results have shown that mTOR phos-
phorylation can decrease ischemia-induced 
cellular damage. In accordance with the pre-
vious evidence, rosmarinus can activate 
mTOR/S6K and PI3kinase-akt-mTOR path-
ways to improve wound healing (9). 

Material and Methods
	 Sprauge-Dawley rats (n=40) were divided 
into 6 groups (n=10). All protocols were ap-
proved by the Institutional Animal Care Com-
mittee of University accredited by the Ministry 
of Health and Medical Education. Skin flap 
surgery was performed by providing two inci-
sions (8 cm) with 3cm distance on the dorsal 
surface of the rat and connecting them cau-
dally by a third incision. A transparent foil pa-
per of the same dimensions as the flap was 
placed between the flap and its donor bed. 
The whole procedure was done under gen-
eral anaesthesia (50 mg/kg pentobarbital so-
dium; intraperitoneally). The percentage of the 
necrotic area was measured by measuring the 
total flap surface and necrotic area. 
	 Rosmarinus oil (Now® Foods; purchased 
from Nutrilife Srl, Italy) was applied in a dose 
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Figure 1. Percentage of the skin flap necrosis in different groups was calculated by dividing 
necrotic area (black bars) to whole flap area (orange fields). Data are shown as mean ± SDV. 
*P< 0.05 vs. control group. #p<0.05 when Rosm+Rapa group was compared with Ros-
marinus group. Ctrl: control group with flap surgery, Rosm: Rosmarinus, Rapa: rapamycin. 
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of 0.5 ml per a flap twice a day for one week 
before and one week after surgery. In two 
other groups rapamycin (R0395 SIGMA) in a 
dose of 5 mg/kg was administered intraperi-
toneally in rosmarinus-treated or non-treated 
rats 30 minutes before flap surgery. The con-
trol group did not receive treatment.   
	 Seven days after flap surgery the necrot-
ic areas were calculated based on the scoring 
of the length of necrotic area according to the 
photographs and the percentage of the 
necrotic area in each flap was calculated. The 
skin flap samples were collected and pre-
served for biochemical analysis after sacrific-
ing the animals with an intra‑cardiac admin-
istration of ketamine (150 mg/kg).

MDA contents and MPO and SOD activities 
in the flap
	 The flap tissue was homogenized in 
50 mM Tris–ethylenediaminetetraaceticacid 
(EDTA) buffer (pH 7.0, 4 °C), then centrifuged 
at 14000×g for 15 min (4 °C). The obtained 

supernatant was used to determine the levels 
of MDA contents and MPO and SOD activities. 
The tissue malondialdehyde (MDA) level, as 
an index of lipid peroxidation, was determined 
in homogenized solutions using the Malond-
ialdehyde Assay Kit (Northwest Life Science 
Specialties, Vancouver, Canada) according 
to the manufacturer’s guide. The superoxide 
dismutase (SOD) activity was determined us-
ing the xanthine oxidase method in accord-
ance to the manufacturer’s protocols (Nanjing 
Jiancheng Biology Institution, Nanjing, Chi-
na). The MPO activity (Sigma-Aldrich) of the 
supernatant was determined based on H2O2-
dependent oxidation of odianizidine 2HCl with 
spectrophotometer (1unit per minute at 460 
nm). The obtained values were expressed as 
U.mg protein-1.

Bax, Bcl-2, mTOR and p-mTOR expressions 
in the skin flaps
	 A bicinchoninic acid protein assay kit 
(Pierce, Rockford, IL, USA) was used to deter-
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Figure 2. MDA contents and MPO and SOD ac-
tivities in different groups. A) MDA contents as an 
index of lipid peroxidation, B) SOD activity as an 
index of the anti-oxidative activity, and C) MPO 
activity as an index of the inflammatory reactions. 
Data are shown as mean ± SDV. *P < 0.05 vs. 
control group. #p<0.05 when Rosm+Rapa group 
was compared with Rosmarinus group. Ctrl: con-
trol group with flap surgery, Rosm: Rosmarinus, 
Rapa: rapamycin.  

Figure 3. Relative expression of the Bax or Bcl-2 
proteins to the β-actin expression in the same 
sample. Lower panel shows a representative 
sample from each group. Data are shown as 
mean±SDV. *P < 0.05 vs. control group. # P < 
0.05 when Rosm+Rapa group was compared with 
Rosmarinus group. Ctrl: control flap surgery, 
Rosm: Rosmarinus, Rapa: rapamycin.  
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mine the protein concentrations in the tissue 
extracts (–80°C). The samples were separated 
by sodium dodecyl sulphate–polyacrylamide 
gel electrophoresis on a 7% gel, and incubat-
ed for 1.5 h with rabbit polyclonal anti-rat Bcl-
2 (ab59348), anti-rat Bax (ab53154), anti-rat 
b-actin antibodies (ab8227), anti-rat mTOR 
(ab2732), and anti-phospho-mTOR Ser2481 
(Merck, Germany). The membranes were in-
cubated with a horseradish peroxidase-con-
jugated secondary antibody (rabbit IgG sec-
ondary antibody; H&L-Pre-Adsorbed; Abcam), 
and the protein bands were visualized with an 
enhanced chemiluminescence system (10).

Statistical analysis
	 All analyses were performed in SPSS (ver-
sion 17) and data were presented as Means ± 
standard deviation. One-way analysis of vari-
ance (ANOVA) followed by and Post-Hoc anal-
ysis (Tukey test) was used for comparisons 
between the groups. The level of statistical 
significance was accepted as p < 0.05. 

Results
	 Seven days after flap surgery the per-
centage of the necrotic area in the non-treat-
ed control group was 42.53 ± 7.28 % of the 
total flap surface. Rosmarinus treatment de-
creased percentage of the necrotic are to 
18.07 ± 4.79 (p<0.05; Figure 1). Rapamycin 
administration before flap surgery did not 
change necrosis (49.9 ± 6.89). Rapamycin 
administration in rosmarinus treated group 
increased the flap necrosis (45.2 ± 13.93 vs. 
rosmarinus treated group, p<0.05; Figure 1). 

Skin flap MDA contents and SOD and MPO 
activities
	 MDA contents in the skin flap tissue of the 
control group was 44.01 ± 7.1 nmol/mg protein 
that was decreased by rosmarinus topical ap-
plication for one week before surgery and a 
week after surgery (15.62 ± 6.95, p<0.05; Fig-
ure 2 A). Rapamycin by itself did not change 
the MDA contents but it increased the MDA lev-
els in the rosmarinus t reated f laps 
(49.2  ±  13.56, p<0.05 vs. the rosmarinus 
group; Figure 2 A). 
	 The MPO activity, as an index of the neu-
trophil infiltration, was decreased by the ros-

marinus topical application (p<0.05 vs. con-
trol group; Figure 2 C). This effect was inhib-
ited by rapamycin administration 30 min be-
fore surgery (p<0.05 vs. rosmarinus group, 
Figure 2 C). Rapamycin by itself did not 
change the MPO activity.
	 The topical application of rosmarinus in-
creased the SOD activity in the flap tissue 
(103.67 ± 15.66 vs. 49.16 ± 15.56 U/mg pro-
tein in the control group, p<0.05; Figure 2 B). 
Pretreatment with rapamycin decreased the 
SOD activity in the rosmarinus treated groups 
(56.36 ± 12.82, p<0.05; Figure 2 B). 

Bax and Bcl-2 expression
	 The topical application of rosmarinus de-
creased the expression of the pro-apoptotic 
protein Bax (0.59 ± 0.12 vs. 1.6 ± 0.42 in the 
control group, p<0.05) and increased the 
anti-apoptotic protein Bcl-2 expression 
(1.27 ± 0.23 vs. 0.51 ± 0.14 in the control 
group, p<0.01; Figure 3). Bax and Bcl-2 ex-
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Figure 4. mTOR and p-mTOR proteins expression 
in the flap tissue. Relative expression of the mTOR 
or p-mTOR to β-actin was calculated and presented 
as mean ±SDV���������������������������������. Lower panel shows a �����������representa-
tive sample from each group. *P<0.05 vs. control 
group. # p < 0.05 when Rosm+Rapa group was 
compared with Rosmarinus group. Ctrl: control flap 
surgery, Rosm: Rosmarinus, Rapa: rapamycin.  
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pressions did not change by rapamycin ad-
ministration. However, rapamycin in the ros-
marinus treated groups increased Bax expres-
sion (1.5 ± 0.19, p<0.05 vs. rosmarinus group), 
and decreased Bcl-2 expression (0.61 ± 0.18, 
p<0.05 vs. the rosmarinus group; Figure 3).

Expression mTOR and phosphorylated mT
OR (p-mTOR) in skin flaps
	 The topical application of rosmarinus for 
one week before and one week after flap sur-
gery did not change mTOR and p-mTOR ex-
pressions in the flap tissue (Figure 4). Rapamy-
cin decreased phosphorylated mTOR (p-
mTOR) expression (0.38 ± 0.28 vs. 0.98 ± 0.19 
in the control group, p<0.05). Rapamycin also 
decreased p‑mTOR expression in the rosmari-
nus treated flaps (0.46  ±  0.14, p<0.05 vs. 
1.21 ± 0.2 in rosmarinus group; Figure 4). 

Discussion
	 The rosmarinus topical application for 
one week before and one week after flap sur-
gery attenuated distal flap necrosis, de-
creased flap MDA contents, MPO activity, Bax 
protein expression and increased SOD activ-
ity and Bcl-2 protein expression. Anti-necrotic, 
anti-apoptotic and anti-oxidative effects of the 
topical rosmarinus are all reversed by block-
ing mTOR phosphorylation and suggested the 
involvement of a p-mTOR dependent mecha-
nism in protective effects of rosmarinus.
	 Several pharmacological agents have 
been tried to decrease ischemia reperfusion 
injury in different organs. Protective effects of 
the rosmarinus topical application, oral ad-
ministration or intraperitoneal injection on 
improving the skin flap survival after ischem-
ic injury have been already proved in works 
by Ince et al. (7). They have shown that ros-
marinus treatment increases the blood vessel 
diameter and therefore the blood supply into 
the flap tissue. Rosmarinus has also been 
shown to protect against ischemia reper-
fusion injury in other organs including the 
brain, lung and kidney (11). In addition, ros-
marinus has been applied on diabetic wounds 
and radiation-induced tissue damage which 
confirmed its favorable effects on wound 
healing (12). In the present work we have 
shown that rosmarinus suppresses oxidative 
stress in the flap tissue that is reflected by 

decreased lipid peroxidation, neutrophil infil-
tration and increased anti-oxidative enzyme 
activity. 
	 Previous studies have demonstrated that 
rosmarinus extract can suppress Hydrogen 
peroxide (H2O2)‑induced cellular apoptosis 
by downregulating Bax and caspase-3 and 
caspase-9 proteins and upregulation of the 
Bcl-2 (13). Parallel to its anti-oxidative effects, 
rosmarinus in the present work decreased 
apoptotic markers in the flap tissue and pre-
vented from apoptotic cell death. This effect 
can be related to its vasodilatory effects, 
which decrease metabolic damage to the mi-
tochondria and therefore decreases the ex-
pression of the apoptotic proteins (14).
	 mTOR integrates different cues, such as 
oxygen and nutrient levels and energy avail-
ability, to regulate cell growth and survival 
(15). In accordance with the previous study, 
the increased phosphorylation of mTOR and 
downstream signaling molecules (S6K1 and 
4EBP1) protected the mouse embryonic stem 
cells (mESCs) against hypoxia-induced apop-
tosis. An effect that was reversed by mTOR 
inhibitor rapamycin. It has been shown that 
rosmarinus treatment can induce mTOR/S6K 
and PI3kinase-akt-mTOR signaling to improve 
wound healing (10). In tissue ischemia reper-
fusion models, mTOR phosphorylation de-
creased tissue and cellular damage. In the 
present work rosmarinus treatment did not 
change the mTOR expression and phosphor-
ylation; however, its protective effect was 
blocked by suppressing mTOR phosphoryla-
tion that suggested mTOR-dependent mecha-
nism for rosmarinus-induced flap survival. 
	 In conclusion, the rosmarinus topical ap-
plication to the flap tissue decreases necrosis, 
oxidative damage and apoptosis through 
mTOR phosphorylation. Even though our data 
have not shown a direct effect of rosmarinus 
on mTOR expression and phosphorylation, it 
seems that mTOR phosphorylation is a key el-
ement interacting with signaling pathways in-
volved in the rosmarinus-induced flap survival.  
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Uvod. Primena kožnog režnja u kliničkoj praksi je ogra-
ničena zbog ishemijskog oštećenja i nekroze režnja. 
Dokazano je da ulje ruzmarina poboljšava preživljavanje 
kožnog režnja. U ovom radu proučavali smo ulogu si-
gnaliziranja ciljnog molekula za rapamicin kod sisara 
(mammalian target of rapamycin (mTOR)) u zaštiti režnja 
pomoću ruzmarina. Metode. Operacija režnjem je izve-
dena na Sprauge-Dawley pacovima (8 cm sa 3 cm). Ne-
delju dana pre i nedelju dana posle operacije, režnjevi 
su tretirani topikalno uljem ruzmarina (dva puta dnevno). 
Rapamicin (m-TOR inhibitor)  je primenjen 30 minuta pre 
operacije režnjem u grupama koje su tretirane i koje nisu 
tretirane ruzmarinom. Nedelju dana posle operacije iz-
meren je sadržaj malondialdehida (MDA), aktivnosti 
mijeloperoksidaze (MPO) i superoksidaze dismutaze 

(SOD), ekspresija Bax, Bcl-2, mTOR I p-mTOR u tikvu 
režnja. Rezultati. Topikalna primena ruzmarina povećava 
preživljavanje režnja (p < 0,05), antioksidativnu aktiv-
nost enzima (SOD, p < 0,05) i ekspresiju antiapoptotičkog 
proteina Bax (p < 0,05). Tretman ruzmarinom je smanjio 
sadržaj malondialdehida u režnju, aktivnost mijelope-
roksidaze i ekspresiju proapoptotičkog proteina Bax (p 
< 0,05). Topikalna primena ruzmarina nije promenila 
mTOR ekspresiju i fosforilaciju u tkivu režnja. Ekspresija 
p-mTOR-a u grupi tretiranoj ruzmarinom je suprimirana 
prethodnim tretmanom rapamicinom, koji je takođe poni-
štio efekte ruzmarina na preživljavanje režnja (p < 0,05). 
Zaključak. Ti podaci su ukazivali na mehanizme zavisne 
od p-mTOR-a u preživljavanju režnja izazvanom ruzma-
rinom.

Ruzmarinom poboljšano preživljavanje režnja kože delo-
vanjem na mehanizme zavisne od mTOR 

Ključne reči: Ruzmarin; Biljna ulja; Ishemija; Reperfuzione povrede; Hirurški režnjevi; Sprague Dawley pacovi; 
Preživljavanje grafta; Nekroza; Apoptoza
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Abstract
Leukemia cutis is a specific skin lesion which is characterized by diffuse infiltration of neoplastic cells and can 
occur in all types of leukemia. Leukemia cutis can have varied cutaneous presentations such as papules, macules, 
nodules, plaques and ulcers. We report a case of 52-year-old woman who presented with erythematous macules 
and papules over her trunk, thighs and upper arms. A skin punch biopsy showed monomorphic, perivascular and 
periadnexal infiltration by the cells positive for CD45, CD15, CD68 and lysozyme. According to the subsequent 
bone marrow biopsy and immunophenotypic analysis of peripheral blood cells, the diagnosis of acute monocytic 
leukemia (FAB AML-M5b) was made. In our case, the first clinical sign suggestive of the diagnosis of leukemia was 
the presence of erythematous macules and papules. Therefore, we believe that leukemia cutis should be taken into 
consideration in the differential diagnosis of maculopapular rush on the trunk, upper arms and leg

Key words: Leukemia, Monocytic, Acute; Skin Neoplasms; Exanthema; Diagnosis, Differential; Case Reports

Introduction
	 Leukemia cutis is defined as an infiltra-
tion of the skin by neoplastic leukocytes caus-
ing specific skin lesions (1-3). Specific skin 
changes include all lesions that are character-
ized by a leukemic infiltrate and which may 
be diagnosed as leukemia cutis by histopa-
thology examination, irrespective of the clini-
cal morphology (4). The frequency of leuke-
mia cutis and age distribution of patients suf-
fering from it depend on the leukemia subtype 
and can occur in all types of leukemia (2). The 
clinical and morphological findings have a 
wide range of cutaneous manifestations (pa-
pules, macules, nodules, plaques, ulcers) (2, 
4-6). In addition, patients with leukemia can 
develop unspecific skin changes which on 
biopsy do not contain leukemic cells. These 
changes are mostly dermatological diseases 
associated with abnormal hematopoiesis 
such as thrombocytopenic purpura and op-
portunistic, often severe infections (general-
ized herpes zoster, furunculosis, fungal ab-
scess) (2, 4). Here, we report a case of leuke-
mia cutis presenting with a maculopapular 

eruption disseminated on the trunk, thighs 
and upper arms.

Case Report
	 A 52-year-old woman presented to our 
clinic with a history of low grade fever, and a 
skin rash, which was present for 2 months. 
On examination, erythematous macules and 
papules measuring up to 1 cm were present 
over her trunk, thighs and upper arms (Figure 
1). A punch biopsy of the skin rash was per-
formed. She was diagnosed with pneumonia 
and hypothyroidism four months before. 
	 At the first presentation, the laboratory 
results were as follows: red blood cell (RBC) 
count 3,77 x1012/L, hemoglobin 117 g/L, plate-
let count 226 × 109/L, total white blood cell 
(WBC) count 4.62 × 109/L (neutrophil 28.5%, 
large unstained cells - LUC 25%). The periph-
eral blood smear showed 22% neutrophils 
and 27% monocytoid cells, some with lobu-
lated nuclei. Urea, creatinine and transami-
nases were within normal range. A skin punch 
biopsy showed monomorphic, perivascular 
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and periadnexal infiltration of the hemopoi-
etic cells in the dermis, without the involve-
ment of the epidermis. The cells had scant, 
basophilic cytoplasm and euchromatic nuclei 
without prominent nucleoli. Some of the nuclei 
had convoluted nuclear membranes. Further 
immunohistochemical evaluation showed that 
these cells expressed CD45, CD15, CD68 and 
lysozyme. The cells were negative for CD3, 
CD5, CD20, CD34, Pax-5, TdT, CD117, mye-
loperoxidase (MPO) and mast cell tryptase. 
The immunohistochemical features indicated 
dermal infiltration by acute leukemia of mono-
cytic lineage by cells with a monocytic dif-
ferentiation (Figure 2). Following the histology 

of the skin biopsy, she was referred to a he-
matologist and a complete hematological 
work-up including a bone marrow biopsy was 
planned. 
	 A bone marrow biopsy showed marked 
hypercellularity and hematopoiesis was large-
ly impaired. The majority of the cells were 
blasts (70%) which contained scanty non-
granular, basophilic cytoplasm, with oval or 
lobular nuclei without nucleoli. These blast 
cells expressed lysozyme, CD68+/- and 
CD15+/-, but not CD3, CD20, CD34, CD61, 
CD117, TdT or MPO. There was no increase in 
CD34 positive blasts. The genetic analysis of 
bone marrow cells revealed a normal karyo-

© 2018 The Serbian Association of Dermatovenereologists

Figure 1. Maculopapular rash on the trunk.

Figure 2. The skin biopsy specimen of the lesion showed perivascular, mono-
morphous infiltrates of atypical monocytic cells in the dermis (hematoxylin-eosin 
stain, HEx200). Immunohistochemical features: the cells were positive for CD45, 
CD15, CD68 and lysozyme and negative for CD3, CD20, CD34, Pax-5, CD117, 
myeloperoxidase (MPO) and mast cell tryptase (x400).
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type, 46XX and FLT3/ITD gene mutations 
were not detected.
	 Immunophenotypic analysis of periph-
eral blood by flow cytometry detected 25% 
monocytoid cells within CD45 positive popu-
lation (leukocytes). The cells expressed CD4, 
CD11b, CD11c (bright), CD13, CD14, CD16, 
CD33, CD34, CD36, CD38 and HLA-DR. 
These findings were compatible with acute 
monocytic leukemia (French-American-British 
(FAB) AML-M5b). Therefore, the diagnosis of 
acute monocytic leukemia (FAB AML-M5b) 
was made.
	 The patient received the standard 3 + 7 
induction chemotherapy for acute monocytic 
leukemia including cytarabine 100 mg/m2 
daily on days 1–7 and daunorubicin 50 mg/
m2 daily on days 1–3 and, subsequently, 
high-dose cytarabine (HiDAC) consolidation 
therapy. Her skin lesions completely disap-
peared during chemotherapy (Figure 3). 

Discussion 
	 Leukemia cutis is the term used for cuta-
neous manifestations of leukemia, which can 
have varied clinical presentations. Epidemio-
logical data on the prevalence and incidence 
of leukemia cutis are scarce (4). Overall, 
leukemia cutis occurs in 2.1% to 30% of leuke-
mia patients depending on the underlying 
form of leukemia (4). Most frequently leukemia 
cutis has been described in patients with 
acute myeloid leukemia. The analysis of the 
data from 381 patients with acute myeloid 

leukemia was performed by Agis et al (2002). 
They showed that the prevalence of leukemia 
cutis was 3.7% (14 patients). The majority of 
patients with leukemia cutis (71.4% or 10/14 
cases) had FAB M4 and M5 subtypes. Similar 
results have been reported by other authors 
(50% and 72.2%) (7, 8). Skin involvement can 
also be seen in patients with chronic myelo-
proliferative disease, including myelodysplas-
tic syndrome, chronic lymphocytic leukemia, 
and chronic myeloid leukemia (4, 6, 9). Our 
patient was diagnosed with acute monocytic 
leukemia (FAB-M5b). Therefore, FAB4 and 
FAB5 are of particular interest to dermatolo-
gists because skin changes are most com-
monly seen in these forms of leukemia (4). 
The age and sex distribution of patients with 
leukemia cutis do not differ from leukemia 
patients without cutaneous involvement (4, 8, 
10).
	 Leukemia cutis displays a variety of clin-
ical appearances. Patients with leukemia cutis 
may have single or multiple skin lesions (6, 
11). The lesions are usually described as vio-
laceous, erythematous, or hemorrhagic nod-
ules, papules, vesicles, bullae and plaques 
(6, 12). In terms of size, the lesions may be 
several millimeters or as large as the palm of 
the hand (4). In the retrospective study of 75 
patients with leukemia cutis performed by 
Kang et al. (2013), the three most common 
types of leukemia cutis lesions were nodules 
(33%), papules (30%), and plaques (17%). 
Vesicles, ulcer, and swelling were uncommon 
findings of leukemia cutis. Nodules were the 
most common lesion in acute granulocytic 
leukemia, acute myelomonocytic leukemia 
and acute lymphocytic leukemia, whereas 
papules were most frequently seen in acute 
monocytic leukemia and chronic myeloid 
leukemia (2). A particular type of leukemia can 
produce dif ferent skin lesions during the 
course of the disease, even in the same pa-
tient (6, 11). The skin lesions are located most 
commonly in extremities, followed by trunk, 
scalp, and face (2, 4, 6, 9). Some studies have 
shown that there are no predilection sites of 
leukemia cutis according to leukemia type (2, 
4, 11, 13). In contrast, Kang et al. (2013) re-
ported that acute monocytic leukemia, chron-
ic myeloid leukemia and acute granulocytic 
leukemia lesions were most frequently found 
on the extremities (63%, 44%, 42%, respec-
tively); however, acute lymphocytic leukemia 
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Figure 3. Skin lesions completely disappeared 
after induction and consolidation chemotherapy.
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occurred mainly on the trunk (44%). In addi-
tion, leukemia cutis can occur at the sites of 
previous or concomitant inflammation such 
as herpetic lesions, trauma, intravenous cath-
eters, recent surgical sites, and so forth (3, 6, 
14, 15). Our patient had erythematous mac-
ules and papules distributed on the trunk, 
thighs and upper arms. 
	 The time between diagnosing the sys-
temic leukemia and the occurrence of leuke-
mia cutis varies (4). It has been reported that 
in the most patients (55-77%) leukemia cutis 
develops after leukemia has been diagnosed 
and, sometimes, it may be the first sign of 
relapse (2, 4). Concurrent cutaneous and sys-
temic manifestation of leukemia have been 
observed in about one third (23-38%) of the 
patients (2, 4). In less than 10% of cases, 
leukemia cutis may occur several months or 
years before bone marrow or peripheral blood 
involvement and without systemic symptoms 
(2, 4, 16, 17). This type of leukemia cutis is 
termed “aleukemic leukemia cutis” or “pri-
mary extramedullary leukemia”. In our case, 
leukemia cutis was a presenting sign of acute 
monocytic leukemia. 
	 The diagnosis of leukemia cutis is based 
on the evaluation of the morphologic pattern 
of skin infiltration, cytologic findings, and, 
most importantly, the immunohistochemical 
characteristics of the tumor cells (4, 6). The 
correlation with clinical data and hematolog-
ic results from the peripheral blood and bone 
marrow is often helpful to make the conclu-
sive diagnosis. In general, most types of 
leukemic skin infiltrates show a perivascular 
and/or periadnexal distribution with well-de-
fined boundary, as in our patient, or dense 
diffuse infiltrate involving the dermis and sub-
cutis. It is impossible to determine the type of 
underlying leukemia based on histologic find-
ings alone. In addition, in the absence of sys-
temic leukemia, leukemia cutis can be difficult 
to distinguish from other malignant condi-
tions, such as non-Hodgkin lymphoma (9). 
Therefore, immunohistochemistry is very im-
portant for establishing a specific, clinically 
useful diagnosis (6, 18, 19). It may be helpful 
to use myeloid, T-cell and B-cell markers such 
as MPO, lysozyme, CD68, CD34, CD117, TdT, 
CD10, CD15, PAX-5, CD3, CD4, CD8, CD1a, 
CD5, CD19, CD20 to the cell of origin and 
confirm the diagnosis (6, 18). However, it is 
not possible to classify the different forms of 

leukemia by skin biopsy alone; additional im-
munophenotyping and molecular genetic ex-
aminations (e.g., peripheral blood, bone mar-
row biopsy) are needed (4). In our case leuke-
mic cells in cutis expressed CD45, CD15, 
CD68 and lysozyme which corresponded to 
myeloid differentiation. However, we con-
firmed the diagnosis by immunophenotypic 
analysis of peripheral blood and microscopic 
examination of bone marrow biopsy. 

Conclusion
	 The clinical appearances of leukemia 
cutis are highly variable and include nodules, 
papules, maculae, and plaques. Leukemia 
cutis may occur after, before or at the same 
time as the diagnosis of leukemia. In the 
present case, the maculopapular rash was the 
first clinical sign pointing to the diagnosis of 
leukemia. Therefore, a skin biopsy with sub-
sequent histopathological and immunohisto-
chemical examination is the method of choice 
for early diagnosis. We suggest that leukemia 
cutis may be considered in the differential di-
agnosis of maculopapular rash on the trunk 
and legs. In addition, interdisciplinary derma-
tologic and hematologic follow-up is very im-
portant, even for patients in remission with 
underlying leukemic disease for prompt iden-
tification of cutaneous recurrences.
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Leukemiju kože karakteriše difuzna infiltracija kože 
neoplastičnim ćelijama. Može se javiti kod svih vrsta 
leukemija u vidu različitih kožnih promena kao što su 
makule, papule, noduli, plakovi i ulkusi. U ovom radu je 
prikazana bolesnica starosti 52 godine, sa eritematozn-
im makulama i papulama na trupu, natkolenicama i 
nadlakticama. Biopsija kože je pokazala monomorfnu, 
perivaskularnu i periadneksalnu infiltraciju ćelijama koje 

su pozitivne na CD45, CD15, CD68 i lizozim. Naknad-
nom biopsijom koštane srži i imunofenotipskom anali-
zom ćelija periferne krvi postavljena je dijagnoza akutne 
monocitne leukemije (FAB AML-M5b). Kod ove boles-
nice, prvi klinički znak leukemije bio je makulopapu-
larni osip. Stoga predlažemo da se leukemija kože može 
razmotriti u diferencijalnoj dijagnozi makulopapularne 
ospe na trupu i ekstremitetima.

Leukemija kože – prikaz slučaja

Ključne reči: Akutna monocitna leukemija; Kožne neoplazme; Egzantem; Diferencijalna dijagnoza; Prikazi 
slučajeva
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Abstract
Bullous pemphigoid (BP) and psoriasis are chronic recurrent inflammatory skin diseases. The pathogenesis of 
concurrence of BP with psoriasis is still unknown. A 39-year-old male with a five-year history of chronic plaque 
psoriasis developed itchy large tense bullae on the trunk and upper extremities after he had been receiving narrow 
band ultraviolet B (NBUVB) therapy over five months. Skin biopsy from bulla on the trunk showed typical histo-
logical features of BP. Direct immunofluorescent staining showed deposit of immunoglobulin G and C3 in the 
basement membrane zone (BMZ) which supported the diagnosis of BP. It has been postulated that the autoimmune 
process responsible for BP lesions might be induced by ultraviolet light therapy and/or the inflammatory proc-
esses that occur in psoriasis.

Key words: Pemphigoid, Bullous; Psoriasis; Skin Diseases; Comorbidity; Diagnosis; Case Reports

Introduction
	 Bullous pemphigoid (BP) is an autoim-
mune disease characterized by multiple tense 
blisters arising on normal or erythematous 
skin with a predilection for flexural areas (1-3).  

Autoimmunity has been established as the 
etiology of BP, which presents as immu-
noglobulin G (IgG) and C3 deposits along the 
epidermal basement membrane zone (BMZ)
(1, 2). Another common skin autoimmune dis-
ease is psoriasis, a condition characterized 
by erythematous plaques with silvery white 
scales. The most common affected areas are 
scalp, elbows, knees, and lumbosacral re-
gion. Environmental trigger factors such as 
trauma, medications, and infections, in addi-
tion to immunological and genetic factors, 
appear to play a role in the pathogenesis of 
psoriasis (4). 

	 The pathogenesis of BP in concurrence 
with psoriasis is still unknown. The trigger fac-
tors responsible for the concurrence of these 
two diseases has been reported previously 
such as photochemotheraphy of psoralen ul-
traviolet A (PUVA) (6) and narrow band-ultra-
violet B (NB-UVB). This suggests that psoria-

sis as a chronic inflammatory disease and the 
effect of the local ultraviolet radiation provides 
a particular predisposition of the immune sys-
tem leading to autoimmune response such as 
developing BP lesions (5). We report a case 
of BP in a patient who suffers from psoriasis 
vulgaris that might be induced by NB-UVB.

Case Report
     A 39-year-old male presented with pruritic, 
large tense bullae on the trunk and upper ex-
tremities which had appeared two weeks be-
fore admission. Initially, the blisters developed 
on the arms, then spread into other parts of 
the body. The patient had  had chronic plaque 
psoriasis for five years. In addition to meth-
otrexate and topical corticosteroids adminis-
tration, the patient received NB-UVB for pso-
riasis. After five months of this treatment, he 
developed multiple bullae on his trunk and 
extremities. Physical examination revealed 
tense bullae on the abdomen, upper, and 
lower limbs. The Nikolsky sign was negative. 
There were erythematous scaly plaques on 
the lower extremities and the blisters also ap-
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peared over the scaly plaques (Fgure 1. A-D). 
The skin biopsy from erythematous scaly 
plaque showed psoriasiform reaction with 
parakeratosis, acanthosis, and elongated rete 
ridges,which supported the diagnosis of pso-

riasis (Figure 2. A). Histopathological exami-
nation from bullae on the trunk revealed a 
sub-epidermal blister containing eosinophils 
(Figure 2.B). Direct immunofluorescence (DIF) 
from perilesional skin showed a linear depos-

Figure 1. A, B. Blisters on the trunk. 1. C, D. Scaly plaques with blister on the lower extremity.

A B

C D
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i t  IgG and C3 at BMZ (Figure 2.C) 
which provided the evidence of BP. 
     The patient was therefore treated with 15 
mg methotrexate/week orally, 64 mg of pred-
nisone (1 mg/kgBW/day), and topical desoxi-
methason 0.25% cream. The NB-UVB photo-
therapy was discontinued. At one-month fol-
low-up, psoriatic lesion improved (Table 1) 
and at three-month follow-up, both conditions 
subsided, leaving only post-inflammatory pig-
mentation.

Discussion
     Several cases of psoriasis and autoim-
mune bullous diseases have been reported; 
however, the relationship between two dis-
eases remains unknown (7). In most cases, 
psoriasis precedes the onset of autoimmune 
bullous disease with an average interval of 20 
years (8). In this case, psoriasis developed 
approximately five years before BP.
     In BP patients, there is an auto-reactive 
response of T cells and B cells to BP antigen 
1 (BPAG1/230 kDa) and BPAG2 antigens (180 

kDa) (9). Several precipitating factors such as 
ultraviolet (UV) exposure, radiation therapy, 
trauma, drugs, malignancy, and autoimmune 
diseases have been reported to be associ-
ated with BP (10). 
     The mechanism of coexistence of psoriasis 
and BP in one patient is unclear (5). It is still 
the subject of controversy whether it is due to 
the treatment of psoriasis, pathological events 
at the basement membrane zone (BMZ) in 
psoriasis itself, common immunological or 
immunogenetic mechanisms, or a coinci-
dence of multiple factors precipitating the 
autoimmune bullous diseases (11). A reduced 
barrier function of the psoriatic epidermis 
combined with the irritant effects of therapies 
administered for psoriasis may precipitate 
blister formation (1). Among different anti-
psoriatic therapies, UV radiation is most com-
monly suspected of triggering BP. It is sug-
gested that UV radiation may precipitate BP 
by immunological alteration of the epidermal 
antigens. The result is formation of comple-
ment-binding anti-BMZ antibodies leading to 
bullous skin lesions (6). Washio, et al. (12) 
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Figure 2. A). Psoriasiform reaction with parakeratosis, acanthosis, and elongation of rete 
ridges B). Subepidermal blisters containing eosinophils, C). Linear deposit IgG and C3 
at BMZ.

A B C

Table 1. Follow up of PASI and BPDAI after treatment

Week I II III IV V VI VII VIII

PASI 5,7 4,8 2,4 1,2 0 0 0 0

BPDAI (bullae/erosion) 24 20 16 12 6 0 0 0

PASI: psoriasis area severity index, BPDAI: Bullous Pemphigoid Disease Area Index
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suggested alterations of the BMZ antigenicity 
by UV radiation that might lead to the release 
of antigens and consequently stimulation of 
autoantibody production. The development 
of bullous lesions in this psoriasis patient sug-
gested that NB-UVB radiation could have pro-
voked subclinical BP.
     The diagnosis of autoimmune bullous dis-
ease is based on clinical features, histopatho-
logical examination, and DIF (13). The clinical 
features of BP are large tense bullae in predi-
lection site and negative Nikolsky sign (14). 
Histopathological examination of BP shows a 
sub-epidermal blister with characteristic infil-
trates containing eosinophils (3, 14). DIF is a 
laboratory examination that has become the 
gold standard for the diagnosis of autoim-
mune bullous disease (7). DIF of BP lesion 
revealed a linear arrangement of IgG and C3 
deposits in BMZ (15). In this case, the DIF 
examination showed a linear deposit of IgG 
and C3 in the dermo-epidermal junction. 
     The diagnosis of psoriasis is based on 
clinical manifestation and histopathological 
examination, especially in difficult cases (15). 
Histopathological features of advanced pso-
riasis are psoriasiform hyperplasia with acan-
thosis, elongation of rete ridges, parakerato-
sis, hypogranulosis, and microabses of Mun-
ro (17). In this case, the patient had suffered 
from psoriasis for the last five years, as con-
firmed by histopathological examination.
     There are some alternative therapeutic 
modalities for patients with coexisting BP and 
psoriasis. Immunosupressive drugs proved 
to be effective in both diseases (18), such as 
methotrexate (19), cyclosporine (20), combi-
nation of low-dose cyclosporine and low dose 
systemic steroids (21), dapsone (22), azathio-
prine (23), mycophenolate mofetil (24), and 
acitretin (25). A combination of methotrexate 
and systemic corticosteroid for these two dis-
eases has never been reported. The combina-
tion treatment was effective in this patient, 
since after the long-term follow-up there were 
no side effects.

Conclusion
     In conclusion, the pathogenesis of concur-
rent BP and psoriasis remains unknown. One 
of the possible causes of BP in concurrence 
with psoriasis is that UV radiation might alter 
BMZ antigenicity and release altered antigens 

that might result in the stimulation of antibody 
against the BMZ. Due to the fact that BP and 
psoriasis are immunologically mediated, a 
combination of immunosuppressive regimens 
directed at cellular and humoral factors usu-
ally results in clinical improvement.
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Concurrence of Bullous Pemphigoid and Psoriasis

Bulozni pemfigoid (BP) i psorijaza su hronične recidivne 
inflamatorne kožne bolesti. Još nije poznata patogeneza 
istovremene pojave buloznog pemfigoida i psorijaze. 
Tridesetdevetogodišnji muškarac, koji je imao hroničnu 
plak psorijazu pet godina, dobio je veliku čvrstu bulu koja 
svrbi na trupu i gornjim ekstremitetima nakon što je pri-
mao ultraljubičastu B-terapiju uskog opsega pet meseci. 
Biopsija kože iz bule sa trupa pokazala je tipične 

histološke odlike buloznog pemfigoida. Direktno imun-
ofluorescentno bojenje pokazalo je deponovanje imu-
noglobulina G i C3 u bazi membranske zone (BMZ) što 
je potvrdilo dijagnozu buloznog pemfigoida. Pretpostav-
lja se da bi se autoimuni proces koji je odgovoran za 
bulozni pemfigoid lezije mogao izazvati ultraljubičastom 
svetlosnom terapijom i/ili inflamatornim procesima koji 
se dešavaju u psorijazi.

Istovremena pojava buloznog pemfigoida i psorijaze – prikaz 
slučaja

Ključne reči: Bulozni pemfigoid; Psorijaza; Kožne bolesti; Komorbiditet; Dijagnoza; Prikazi slučajeva
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Abstract
Terra firma-forme dermatosis (TFFD) or Duncan’s dirty dermatosis is a bizarre, acquired, and idiopathic dermatosis. 
It is characterized by its asymptomatic, yellowish, or brownish dirt-like lesions, resistant to usual washing with soap 
and water, but disappearing when rubbed with 70% ethyl alcohol or isopropyl alcohol. Swabbing with alcohol is 
both diagnostic and therapeutic means for this disorder. We present two boys, aged 14 and 11, with asympto-
matic brownish, dirt-like lesions on the chest and forearms, respectively. Skin lesions were continuously present 
for more than a month. Both of the patients had usual hygiene habits. The diagnosis of TFFD was confirmed by 
rubbing with 70% ethyl alcohol which led to disappearance of the lesions. TFFD often causes much concern in 
patients and parents of affected children. Since its clinical picture is similar to some other dermatoses, the disease 
can be misdiagnosed. Therefore, it is important to recognize this dermatosis in dermatological and pediatric prac-
tice in order to explain the benign nature of the disease to patients and to avoid unnecessary diagnostic tests.

Key words: Hyperpigmentation; Skin Diseases; Ethanol; Diagnosis; Therapeutics; Case Reports

Introduction
	 Terra firma-forme dermatosis (TFFD) was 
first described in 1987 as Duncan’s dirty der-
matosis. The name “terra firma” is derived 
from Latin words meaning “solid earth or 
land” (1, 2). It is characterized by its yellowish 
or brownish dirt-like asymptomatic patches 
or plaques caused by disorder of keratiniza-
tion of unknown origin. Although the patients 
have regular washing habits,  skin changes 
in TFFD cannot be removed by conventional 
washing with water and soap, and they cause 
concern in patients. TFFD is an uncommon 
condition, rarely mentioned in literature. How-
ever, the disease is probably more wide-
spread among patients than literature shows 
since it is commonly misdiagnosed and un-
reported (2-5).

Case Report
	 Case 1. A 14- year old boy was presented 
with asymptomatic dirt-like hyperpigmenta-

tion on the sternum and upper chest, which 
had been present for about 1 month. The boy 
had a history of regular washing habit with 
soap and water. The patient was otherwise 
healthy, with no reported history of other dis-
eases, trauma, eczema or excessive use of 
cosmetic products. Dermatological examina-
tion revealed dirt-like hyperpigmented patch-
es on the sternum and upper chest (Figure 1). 
The lesions disappeared after rubbing with 
70% ethyl alcohol, leaving frictional erythema 
(Figure 2).
	 Case 2. A 11-year-old boy was presented 
with asymptomatic brownish lesions on the 
forearms, with a presumed diagnosis of at-
opic dermatitis. These lesions were constant-
ly present during the previous four months 
despite regular washing with water and soap. 
He did not have any other diseases neither 
did he use topical corticosteroids and mois-
turizing creams. Dermatological examination 
revealed papillomatous hyperpigmented 
patches on the forearms, more prominent on 
the left side (Figure 3). The diagnosis of TFFD 
was confirmed by rubbing the patches with 
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70% ethyl alcohol gauze pad, which led to the 
disappearance of lesions. 

Discussion
	 TFFD was defined by Duncan et al. as a 
rare disorder of keratinization of unknown etiol-
ogy (1). It occurs in people of different ages, 
with higher frequency reported among children 
and young adults and with similar frequency in 
both sexes (1-3, 5, 6). In a retrospective study 
done by Asslan et al. which was published in 
2018, out of 79 patients with TFFD 88.6% were 
children whose average age was 10.4 years. A 
slightly higher incidence was found in females 
(64.6%) (7). Similar results were reported by 
Berk et al.: out of the 31 patients reported, 
54.8% were females, while 55% were children 
whose average age was 12 years (8). Both of 
our patients were also under 17 years of age.
	 According to literature data the duration 
of TFFD ranges from 3 weeks to several years 

(2, 8, 10, 11,12). In case of our patients, the 
diagnosis of TFFD was set one and four months 
after the appearance of skin changes. In the 
study of Berk, the median duration of lesions 
before presentation was 4 months. Many cas-
es were diagnosed in a short period of time, 
which confirms that the disease is more fre-
quent than the literature data show (8).
	 The etiology of TFFD is still unclear (1-3, 
9-12). Some authors presume that this condi-
tion is caused by a delay in keratinocyte mat-
uration, which leads to the retention of ke-
ratinocytes and melanin within the epidermis. 
This disordered keratinocyte buildup and 
compaction of scales, sebum and dirt that 
may ultimately lead to the hyperkeratosis and 
hyperpigmentation clinically manifests as 
TFFD (3-5, 8, 12). Although the genetic pre-
disposition to TFFD was described in the lit-
erature, it is not clearly established in most of 
the studies (2, 3, 10-13). In the study of Asslan 
et al two patients were siblings and had xero-
sis, which may lead to a suspicion of the pos-
sible impact of inheritance on the occurrence 
of this disease, but more extensive studies 
are needed to confirm these assumptions (7). 
As a possible cause of TFFD, Ashique et al. 
emphasize inadequate hygiene and inappro-
priate care of skin areas damaged by previous 
surgical interventions (13). Most of other au-
thors did not establish a relationship of TFFD 
with poor hygiene or hygienic habits (3, 10, 
12, 13). Patients often state that the changes 
occurred during warm periods and some-
times due to the intense exposure to the sun 
(1, 8, 10, 12, 14).  
	 TFFD usually presents on the neck, face, 
trunk and ankles (1, 2, 7, 8, 12). In our Case 1, 
the changes were localized on the chest, where-
as in Case 2 they were localized on the fore-
arms, which is rarely described in the literature 
(7, 14). In the study of Aslan and al. the most 
common location of lesion was the trunk (27.8%) 
and extremities (26.6%).  In the same study the 
TTFD lesions were multiple in 34.2% of patients 
and in 77.2% of patients they were symmetrical 
(7). As the most common localization of TFFD, 
Berk reported the neck, in 21 patients (67.77%), 
then the ankles and face. Lesions were mainly 
symmetrical (8). This dermatosis can also occur 
on scars after surgical interventions, scalp, 
arms, and legs, or postauricular, axillary, um-
bilical and pubic areas (2, 4, 6, 8-10, 12, 15). 

© 2018 The Serbian Association of Dermatovenereologists
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Terra Firma Forme Dermatosis

Figure 1 A. The initial appearance of  hyperpig-
mented patch lesions on the sternum and upper 
chest in a 14-year-old-boy.

Figure 1 B. Resolution of lesions and frictional 
erythema after rubbing with 70% ethyl alcohol 
pads
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	 Clinically, TFFD is usually presented as 
asymptomatic yellowish or brownish dirt-like 
plaques. The changes may also have papilo-
matosus, verrucous or reticular appearance 
(3, 11). In our Case 1, the changes were in the 
form of hyperpigmented patch lesions while 
in Case 2 they were papillomatous plaques. 
In both patients, they could not be removed 
by usual washing with water and soap, which 
made their  parents worried. After rubbing the 
lesions with 70% ethyl alcohol, the lesions 
disappeared, which confirmed the diagnosis 
of TFFD (2, 3, 8, 12). 
	 It is important to distinguish TFFD from 
other similar dermatoses and thus avoid un-
necessary invasive testing and biopsy of the 
skin (3, 7, 8, 12, 13). To confirm the diagnosis, 
a test with 70% ethyl alcohol or isopropyl al-
cohol is sufficient (2, 3, 7, 8, 11, 12). In recent 
literature it is mentioned that dermoscopy can 
assist in the evaluation of TFFD. Dermoscop-
ic changes pointing to this dermatosis are in 
the form of unstructured, large polygonal plat-
like brown to black macules or scales, ar-
ranged in a mosaic or tile-like pattern, inter-
rupted in furrows (10). Biopsy is rarely neces-
sary. Characteristic histology of TFFD shows 
the prominent lamellar hyperkeratosis with 
compact orthokeratotic whorls, prominent 
keratin globules in the stratum corneum, in-
creased melanin in the basal layer, papilloma-
tosis and acanthosis (1, 2, 9-12). 
	 TFFD should be distinguished from der-
matosis neglecta, acantosis nigricans, “dirty 
neck” of atopic dermatitis, confluent and re-

ticulate papillomatosis, pityriasis versicolor, 
ichthyosis, seborrheic dermatitis, seborrheic 
keratosis and epidermal nevus (2, 4, 7-9, 11, 
12). The most common differential diagnostic 
problem is the differentiation of TFFD from 
dermatosis neglecta, as skin changes in TFFD 
can also appear as dirt, even though the pa-
tient has regular hygienic habits. Dermatosis 
neglecta is typical among people of all ages 
with poor hygienic habits, but these changes 
may disappear after simple bathing with water 
and soap, unlike TFFD (2, 4, 9, 15).
	 Lesions in acanthosis nigricans are darker 
and smoother, usually localized on the back of 
the head, sides of the neck, and in skin folds. 
This condition is commonly associated with 
obesity, hyperinsulinemia and rarely with ma-
lignant diseases. Skin lesions cannot be re-
moved by washing with water and soap or by 
rubbing with a gauze soaked in 70% ethyl al-
cohol or isopropyl alcohol (2, 10, 13, 15). At-
opic dermatitis localized on the neck, the so-
called “Dirty neck syndrome”, is more common 
among adult patients in the form of plaques 
and cannot be removed by rubbing with alco-
hol pads (8). Confluent and reticulate papillo-
matosis are characterized by confluent, flat, 
brown papules forming a pigmented reticulated 
pattern, localized primarily in the intermam-
mary, epigastric and interscapular region (2). 
	 It is sufficient to rub skin changes with 
70% ethyl alcohol or isopropyl alcohol  in or-
der to diagnose as well as to treat TFFD (2, 3, 
8, 11, 12). Chun et al. reported successful 
treatment of TFFD localized on the face with 
20% salicylic acid in the alcohol (16).

Conclusion
	 This disease can be diagnosed and treat-
ed at the same time by recognizing the TFFD 
clinical presentation and performing a test 
with 70% ethyl alcohol or isopropyl alcohol. It 
is important to recognize this dermatosis so 
that its benign nature can be explained to the 
patients and thus to avoid unnecessary diag-
nostic tests, as well as the patient’s concern.

Abbreviatioins
TFFD - Terra firma forme dermatosis
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Figure 2. Brownish plaques on the forearms in an 
11-year-old boy.
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Terra Firma Forme Dermatosis

Terra firma forme dermatosis (TFFD) ili Dankanova „pr-
ljava“ dermatoza je bizarna, stečena idiopatska derma-
toza. Karakterišu je žućkaste ili braonkaste lezije, nalik 
prljavštini, koje se ne mogu ukloniti uobičajenim pranjem 
vodom i sapunom, ali nestaju nakon trljanja 70% etil 
alkoholom ili izopropil-alkoholom. Prebrisavanje alko-
holom omogućava dijagnozu i istovremeno terapiju ovog 
oboljenja. Prikazujemo dva dečaka, uzrasta 14 i 11 go-
dina, sa asimptomatskim, braonkastim, prljavštini slič-
nim lezijama na koži grudnog koša kod prvog i podlak-

tica kod drugog, koje su bile prisutne duže od mesec 
dana. Oba pacijenta su održavala redovnu higijenu. Di-
jagnoza je potvrđena trljanjem kožnih promena 70% 
etil-alkoholom, nakon čega su promene nestale. TFFD 
često izaziva zabrinutost kod pacijenata i roditelja obo-
lele dece. Zbog slične kliničke slike sa drugim dermato-
zama, bolest se može pogrešno dijagnostikovati. Stoga 
je prepoznavanje TFFD važno za dermatologe i pedija-
tre, kako bi se pacijentima objasnila benigna priroda 
oboljenja i izbegla nepotrebna dijagnostička ispitivanja.

Terra firma forme dermatosis – prikaz dva bolesnika i pregled 
literature

Ključne reči: Hiperpigmentacija; Kožne bolesti; Etanol; Dijagnoza; Terapija; Prikazi slučajeva
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Abstract
Sebaceous nevus is a congenital hamartoma commonly associated with the development of secondary neoplasms. 
It has a predilection for the scalp and less commonly manifests on the face, the neck, and the trunk. The lesions 
presented in our cases are from the trunk of a 19-year old man, the forehead of a 25-year old man, the scalp of a 
22-year old woman and from the face of a 45-year old man. Two of four cases were associated with secondary 
neoplasms, syringoma and basal cell carcinoma. Dermoscopy of nevus sebaceous demonstrated yellowish-brown 
globular structures, presenting either singly or in clusters and pink-brown-grey papillary appearance. The specific 
dermoscopic findings in our case associated with basal cell carcinoma were fine arborizing and serpiginous ves-
sels at the periphery of the lesion and exophytic grey papillary structures. Dermoscopy can be a useful diagnostic 
tool for diagnosing and monitoring nevus sebaceous in order to detect different tumors associated with nevus 
sebaceous and avoid unnecessary excisions and scars in aesthetically sensitive locations.

Key words: Skin Neoplasms; Dermoscopy; Nevus; Neoplasms, Second Primary; Nevus, Sebaceous of Jadas-
sohn; Diagnosis

Introduction
	 Sebaceous nevus is a congenital hamar-
toma, characterized by hyperplasia of the 
epidermis, immature hair follicles, and seba-
ceous and apocrine glands (1, 2).
	 It may be present at birth or develop in 
early childhood. It has a predilection for the 
scalp and less commonly manifests on the 
face, neck, and trunk. In early childhood, ne-
vus sebaceous presents clinically as a smooth 
yellowish hairless plaque and during adoles-
cence, lesions acquire a verrucous appear-
ance; in late adulthood, they are commonly 
associated with the development of second-
ary neoplasms (1, 2). Different evolutionary 
stages of nevus sebaceous demonstrate dif-
ferent dermoscopic features. Detecting spe-
cific dermoscopic features of nevus seba-
ceous is especially important for its monitor-
ing in order to detect a malignant transforma-
tion (3). 

Case Reports
Case 1
	 A 19-year old man presented to our De-
partment in May 2006 with a verrucous lesion 
on his left thoracic region. The physical ex-
amination revealed a brownish verrucous pa-
pule with irregular shape and border (Figure 
1). Dermoscopy revealed yellow-grayish pap-
illary appearance on the pink background 
(Figure 2). The total surgical excision was per-
formed and histologic finding was specific for 
sebaceous nevus.

Case 2
	 A 25-year old man presented to our De-
partment in February 2006 with a periorbital 
verrucous lesion. The physical examination 
revealed well-circumscribed brown colored, 
wart-like, irregularly shaped lesion with heter-
ogenous appearance (Figure 3). Dermoscopy 
showed yellowish-brown globules aggregated 
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in clusters with pink-grey papillary appear-
ance at the periphery of the lesion (Figure 4). 
The lesion was removed surgically and his-
topathology revealed nevus sebaceous.

Case 3
	 The third patient was a 22-year old wom-
an presenting with a skin colored plaque with 
central crust on her scalp, which recently 
changed its appearance. Dermoscopy re-
vealed yellowish-white globules and pink pap-
illary appearance with central erosion (Figure 
5). Histopathology revealed inflamed nevus 
sebaceous and syringoma.

Case 4
	 The fourth patient was a 45-year old man 
who presented with a painless pink-brown 
papillomatous plaque on his face. He stated 
that the lesion had been present since his 
birth, but recently, some alterations occurred 
in its shape and size. Dermoscopy showed 
multicolored brown-pink papillary appear-
ance, pink-grey exophytic papillary structures 
with yellowish and brown globules organized 
in clusters, wart-like lesions and peripheral 
serpiginous and arborescent vascularization 
(Figure 6). The total surgical excision was per-
formed and histologic finding revealed nevus 
sebaceous and incipient basal cell carcinoma.
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Figure 1. Verrucous brownish papule on the left 
thoracic region.

Figure 2. Dermoscopy of the verrucous lesion on 
the left thoracic region: yellow-grayish papillary 
appearance on the pink background.

Figure 3. Periorbital verrucous plaque with heter-
ogenous appearance.

Figure 4. Dermoscopy of the periorbital verrucous 
lesion: yellowish-brown globules aggregated in 
clusters with pink-grey papillary appearance at 
the periphery of the lesion.
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Discussion
	 The clinical history of nevus sebaceous 
may be divided into three evolutionary stages. 
In early childhood, nevus sebaceous presents 
clinically as a smooth yellowish hairless 
plaque. During adolescence, lesions acquire 
a verrucous appearance and in late adult-
hood, they are commonly associated with the 
development of secondary neoplasms. About 
10-20% of nevus sebaceous cases are com-
plicated with malignant or benign neoplasms 

(4-7). For this reason, complete surgical exci-
sion is recommended before puberty for treat-
ment of nevus sebaceous (8, 9).
	 On the other hand, nevus sebaceous 
shows distinctive dermoscopic features, 
which makes it possible to monitor it and 
avoid unnecessary excisions and scars on the 
face and other aesthetically sensitive loca-
tions (3). There are only a few case reports 
describing dermoscopic features of seba-
ceous nevus. Kelati et al. described different 
dermoscopic patterns of nevus sebaceous 
according to its evolutionary stages in the 
only published study of the dermoscopic fea-
tures of 13 sebaceous nevi (3). 
	 In the first stage of nevus sebaceous, Ke-
lati et al. noticed yellowish globules aggre-
gated in the clusters on the yellow back-
ground, while in the second stage of elevated 
verrucous plaques, four dermoscopic features 
were described – whitish-yellow lobular or 
papillary structures, yellow-grayish papillary 
appearance, brown globules on the yellow 
background, and yellowish globules aggre-
gated in clusters, which was the most fre-
quent dermoscopic aspect in the first and the 
second stages of nevus sebaceous (3).  Le-
sions in our last three cases exhibited yellow-
ish-white-brown globules presented either 
singly or aggregated in clusters. Yellow-pink-
grey papillary appearance was a distinct der-
moscopic finding in all our cases .
	 Dermoscopy is especially useful in de-
tecting tumors associated with nevus seba-
ceous. The largest study that analyzed der-
moscopy of tumors associated with nevus 
sebaceous was conducted by Zaballos et al. 
They analyzed dermoscopic features of 58 
histopathologically confirmed cases of sec-
ondary neoplasms arising in nevus seba-
ceous (4). The most common reported benign 
neoplasms associated with nevus sebaceous 
were trichoblastoma and syringocystadeno-
ma papilliferum and the most common malig-
nant neoplasm was basal cell carcinoma. The 
most common dermoscopic pattern associ-
ated with basal cell carcinoma was the pres-
ence of asymmetrical large blue-grey ovoid 
nests and arborizing vessels, found in 50% of 
cases (4). Histopathology of our fourth case 
revealed nevus sebaceous and incipient ba-
sal cell carcinoma. The specific dermoscopic 
findings in this case were fine arborizing and 
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Figure 5. Dermoscopy of the skin colored plaque 
on the scalp: yellowish-white globules and pink 
papillary appearance with central erosion.

Figure 6. Dermoscopy of the pink-brown papil-
lomatous plaque on the face: multicolored brown-
pink papillary appearance, pink-grey exophytic 
papillary structures with yellowish and brown 
globules organized in clusters, wart-like lesions 
and peripheral serpiginous and arborescent vas-
cularization.
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serpiginous vessels at the periphery of the 
lesion and exophytic grey papillary structures. 
	 Zaballos et al. concluded that benign ad-
nexal tumors associated with nevus seba-
ceous usually mimic dermoscopic patterns of 
basal cell carcinoma (4).

Conclusion 
	 The most specific features of different 
stages of sebaceous nevus are yellowish or 
brown globules aggregated in clusters on the 
yellow background, whitish-yellow lobular or 
papillary structures, and yellow-grayish pap-
illary appearance. However, larger studies are 
needed to define specific dermoscopic crite-
ria for diagnosis of nevus sebaceous and its 
associated tumors. 
	 Dermoscopy can be a useful diagnostic 
tool for diagnosing and monitoring nevus se-
baceous in order to detect different tumors 
associated with nevus sebaceous and avoid 
unnecessary excisions and scars in aestheti-
cally sensitive locations.
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Uvod. Sebacealni nevus predstavlja kongenitalni ha-
martom koji je često udružen sa razvojem sekundarnih 
neoplazmi. Može biti prisutan na rođenju ili se javlja 
tokom ranog detinjstva. Najčešće se nalazi na poglavini, 
vratu i trupu. Sebacealni nevus obično ima tri evolutivna 
klinička stadijuma. Različiti evolutivni stadijumi seba-
cealnog nevusa pokazuju različite dermoskopske ka-
rakteristike. Zbog udruženosti sebacealnog nevusa sa 
različitim benignim i malignim kutanim tumorima, indi-
kovana je ekscizija ovih promena pre puberteta. Prika-
zi slučaja. Prikazujemo četiri slučaja: 19-godišnji muš-
karac sa verukoznom lezijom na grudnom košu, muš-
karac od 25 godina sa periorbitalnom verukoznom le-
zijom, žena od 22 godine sa plakom u boji kože na 
poglavini i muškarac starosti 45 godina sa papilomato-
znim plakom na licu. Pacijenti su ambulantno pregle-
dani na Klinici za dermatovenerologiju VMA tokom 
2006. i 2007. godine. Učinjena je dermoskopija svih 

opisanih promena, kao i ekscizija opisanih promena i 
uzorci su poslati na patohistološku analizu. Patohisto-
loški nalazi svih opisanih promena su odgovarali seba-
cealnom nevusu, a u trećem i četvrtom slučaju sebace-
alnom nevusu i cilindomu i sebacealnom nevusu i ba-
zocelularnom karcinomu. Diskusija. Klinička slika se-
bacealnog nevusa može biti podeljena u tri različita 
evolutivna stadijuma. U jedinoj do sada objavljenoj stu-
diji koja se bavila dermoskopskim karakteristikama se-
bacealnog nevusa (Kelati et al.���������������������������), opisani su razičiti der-
moskopski obrasci evolutivnih stadijuma sebacealnog 
nevusa. Takođe, u studiji koja se bavila dermoskopskim 
obrascima sekundarnih neoplazmi koje se javljaju 
udružene sa sebacealnim nevusom (Zaballos et al.), 
opisane su dermoskopske karakteristike koje su 
specifične za najčešće benigne i maligne tumore koji 
se javljaju udruženo sa sebacealnim nevusom.
Zaključak. Žute ili smeđe globule raspoređene u ni-

Dermoskopske karakteristike sebacealnog nevusa – prikaz 
četiri slučaja
Sažetak
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zovima, na žutoj podlozi, beložute papilarne ili lobularne 
strukture i žutosivi papilarni izgled su najčešće der-
moskopske karakteristike sebacealnog nevusa. Neo-
phodne su veće studije koje bi utvrdile jasne der-

moskopske kriterijume za prepoznavanje sebacealnih 
nevusa, kao i sebacealnih nevusa i sa njima udruženih 
neoplazmi, što bi omogućilo njihovo lakše praćenje i 
izbegavanje nepotrebnih ekscizija.
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A Report on the 14th  
Congress of the European 
Association of Dermato- 
Oncology
	 The 14th Congress of the European As-
sociation of Dermato-Oncology (EADO) was 
held from 6-9 November 2018 at the Palau de 
Congressos de Catalunya venue in Barcelo-
na, Spain. Prof. Joseph Malvehy and Prof. 
Claus Garbe were the Congress presidents.
	 This congress has already become a ma-
jor interdisciplinary meeting for clinicians and 
basic scientists working in the challenging 
fields of melanoma and non-melanoma skin 
cancers. Also, the EADO Congress is a 
unique opportunity to attend lectures pro-
vided by worldwide recognized experts in the 
field of melanoma and skin cancers. The 
4-day rich scientific program covered all as-
pects of melanoma and skin cancers, from 
epidemiology, diagnosis and prevention to 
the results of the latest clinical trials in derma-
to-oncology. The program combined research 
and new clinical data which were presented 
at the plenary sessions; keynote lectures and 
symposia together with breakout sessions for 
the discussion of crucial aspects of the or-
ganization of skin cancer/melanoma centers, 
access of patients to specific drugs, collabo-
ration with patients’ associations and experi-
ences in different health scenarios in all re-

gions of the world. Around 10,000 participants 
were registered for the event, with scientific 
program that consisted of 4 parallel sessions 
with over 100 oral presentations and 166 post-
er presentations. The entire scientific content 
including the presentation slides is available 
at EADO web-site for members (more infor-
mation at www.eado.org). 
	 Prof. Lidija Kandolf Sekulović was a chair-
person with Prof. Peter Mohr in the session 
“Course in dermato-oncology for nurses” as 
well as in the sessions “Difficult to treat sub-
types of melanoma” with prof. Cristina Car-
rera and “Equitance & access to treatments 
in Europe” with Prof. Anna-Maria Forsea, dur-
ing which she had presentations on systemic 
treatments of melanoma, mucosal melanoma, 
access to treatments for skin cancer and 
melanoma registries. During the Breakout 
session, which was co-chaired with Prof. Jef-
frey E. Gershenwald and Prof. Luc Thomas, 
she presented the results of the European 
study named “Access to innovative medicines 
for metastatic melanoma and non-melanoma 
skin cancer in Europe and worldwide - update 
2017”. 
	 The next 15th EADO Congress will take 
place at the Maison de la Chimie in Paris, 
France, from 24-27 April, 2019.

Željko Mijušković
Department of Dermatology and Venereology

School of Medicine, Military Medical Academy
Belgrade, Serbia

E-mail: mijuskovic.zeljko@gmail.com
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A Report on the 27th  
Congress of the European 
Academy of Dermatology and 
Venereology in Paris, France
	 Around 7500 participants gathered at the 
„Palais des Congrès de Paris” from 12th to 
17th of September, 2018 to attend the 27th 
EADV Congress. Paris is one of the major Eu-
ropean Centers for Dermatologists from all 
over the world, besides being  the  most “Cul-
turally Vibrant City” in the EU, as ranked by 
European Commission in 2017.  
	 In a freshly-structured thematic session 
format with various tracks, the Congress was 
designed to meet various expectations of the 
participants, with many opportunities to fur-
ther develop skills and continue their medical 
education. Sessions of different formats cov-
ered the important fields in dermatology and 
venereology. The intensive 4-day programme 
included more than 150 stimulating sessions, 
arranged in the successful track system, from 
contributors originating from more than 50 
countries worldwide.

	 Almost 750 speakers from over a hun-
dred countries were welcomed. The pro-
gramme included plenary lectures, educa-
tional classes (mostly focused towards resi-
dents), review and update sessions (directed 
at specialist dermato-venereologists), expert 
council and discussions (for expert groups) 
what’s new, spotlights, clinical cases and free 
communications of selected abstracts.
	 The scientific programme was comple-
mented by keynote lectures from distin-
guished experts on the following topics: Vas-
culitis and vasculopathies, Can we cure met-
astatic melanoma? Development of HIV ther-
apies, Skin microbiome in health and disease, 
Skin infection and atopic dermatitis, Congen-
ital naevi: Diagnosis, spectrum and therapy 
and Skin fragility syndromes.
	 This year’s focus was on Clinical Oncol-
ogy and two full day tracks covered topics 
such as genetic predisposition, genetic caus-
es and the environment, targeting the tumour 
environment, melanoma, lymphomas, non-
melanoma skin cancer, rare skin tumours, as 
well as adverse effects of chemotherapies 
and targeted therapies. Popular highlights 
included also the Spotlights sessions, the 
Late-breaking News summarizing the most 

Figure 1. Danica Tiodorović, Ketty Perris, Lidija Kandolf Sekuović and Željko 
Mijušković (from left to right) at the promotional cockatil for the World Con-
gress of Dermatology
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recent, important studies published to date, 
and selection of practical “hands-on” work-
shops. Another exceptional programme was 
Aesthestic Sunday, showing improvement in 
cosmetic and aesthetic dermatology. 
	 The participation of Serbian dermatolo-
gists was well appreciated, because many of 
them had presentations: 33 e-posters in 21 
submission topics. Also, two lectures were 
delivered, by prof. Miloš Nikolić (“Clinical and 
pathological spectrum of SCLE and SLE”) 
and by Dr Jovan Lalošević (“Androgenetic 
alopecia in men”).

Miroslav Dinić, MD, PhD
Clinic for Dermatology and Venereology

Military Medical Academy, Belgrade
E-mail: miroslavdinic@hotmail.com

Figure 2. At the President’s Dinner: Lidija Kandolf 
Sekulović, Željko Mijušković, Asja Prohić, Mateja 
Dolenjc-Vojč, Miloš Nikolić, Branka Bonači Nikolić 
(from left to right)
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FORTHCOMING EVENTS 
Dermatology and Venereology Events 2018

DATE MEETINGS, CONGRESSES, SYMPOSIA
ABSTRACT 

SUBMISSION 
DEADLINE

MORE 
INFORMATION 

AT

12-16 September, 2018 27th EADV Congress, Paris France 13 March, 2018 www.eadvparis2018.org

05-06 October, 2018 Pediatric Dermatology, Specialist Course, 
Lausanne, Switzerland

13 March, 2018 www.eadv.org

4-6 October, 2018 ESTRO School, Multidisciplinary  
management of non- melanoma skin cancer, 

Brussels, Belgium

www.estro.org

11-13 October, 2018 22ndBDD, Belgrade, Serbia 1 June, 2018 www.udvs. org

29-30 October, 2018 6th International Conference on HIV/AIDS, 
STDs and STIs, San Francisco, USA

www.hiv-aids-std.confer-
enceseries.com

6-9 November, 2018 14th Congress of the EADO, 
Barcelona, Spain

10 September, 2018 www.congresseado-
melanomacenters2018.com

9-11 November, 2018 EADV Course- Skin Cancer, Trieste, Italy www.eadv.org

14-17 November, 2018 CILAD 2018, Sao Paulo, Brazil 10 September, 2018 www.cilad2018.com

5-6 December, 2018 GA2LEN Global Urticaria Forum (GUF 2018), 
Berlin, Germany

10 September, 2018 www. 
globalurticariaforum.org

Zorana Kremić, MD, Department of Dermatoveneorology, Military Medical Academy, Belgrade, Serbia
E-mail: kremicz@me.com
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	 Serbian Journal of Dermatology and Venereo
logy is a journal of the Serbian Association of Der-
matologists and Venereologists. The journal is pub
lished in English, but abstracts will also be published 
in Serbian language. The journal is published quar-
terly, and intended to provide rapid publication of 
papers in the field of dermatology and venereology. 
Manuscripts are welcome from all countries in the 
following categories: editorials, original studies, re-
view articles, professional articles, case reports, and 
history of medicine.
	
	 Categories of Manuscripts
	 1. Editorials (limited to 5 pages) generally pro-
vide commentary and analyses concerning topics of 
current interest in the field of dermatology and ve-
nereology. Editorials are commonly written by one 
author, by invitation.
	 2. Original studies (limited to 12 pages) should 
contain innovative research, supported by rand-
omized trials, diagnostic tests, outcome studies, 
cost-effectiveness analysis and surveys with high re-
sponse rate.
	 3. Review articles (limited to 10 pages) should 
provide systemic critical assessment ofliterature and 
other data sources.
	 4. Professional articles (limited to 8 pages) 
should provide a link between the theory and prac-
tice, as well as detailed discussion or medical re-
search and practice.
	 5. Case reports (limited to 6 pages) should be new, 
interesting and rare cases with clinical significance.
	 6. History of medicine (limited to 10 pages) 
articles should be concerned with all aspects of 
health, illness and medical treatment in the past.
	 7. Short Communications (limited to 3 pages) 
should disseminate most current results and devel-
opments in the shortest possible time. They will be 
reviewed by expert reviewers and evaluated by the 
Editor.
	 The journal also publishes book reviews, con-
gress reports, as well as reports on local and inter-
national activities, editorial board announcements, 
letters to the editor, novelties in medicine, questions 
and answers, and “In Memoriam”. All submitted ma
nuscripts will undergo review by the editor-in-chief, 
blind review by members of the manuscript review 
panel or members of the Editorial Board. Manuscripts 
submitted to this journal must not be under simultane-
ous consideration by any other publisher. Any materi-
als submitted will NOT BE RETURNED to the author/s.
	 All manuscripts are to be submitted to the Edi-
tor in Chief: Prof. Dr. Lidija Kandolf Sekulović, 
Clinic of Dermatovenereology, School of Medicine, 
Military Medical Academy, Crnotravska 17, Belgrade, 
Republic of Serbia, by mail to: serbjdermatol@gmail.
com
	 Manuscripts for submission must be prepared 
according to the guidelines adopted by the Interna-
tional Committee of Medical Journal Editors (www.
icmje. org). Please consult the latest version of the 
Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals.

	 1. Manuscript Preparation Guidelines
	 The manuscript should be written in English, 

typed in double spacing throughout on A4 paper, 
on one side only; Use Times New Roman, font size 
12, with 30 lines and 60 characters per line. Articles 
must be written clearly, concisely and in correct Eng-
lish. Accepted manuscripts in need of editing will be 
returned after editing to the corresponding author 
for approval. When preparing their manuscripts, 
authors should follow the instructions given in the 
Categories of Manuscript: the number of pages is 
limited (including tables, figures, graphs, pictures 
and so on to 4 (four)), and all the pages must be 
numbered at the bottom center of the page.
	 For manuscript preparation, please follow 
these instructions:

	 1.1. Title page
	 The title page should include the following in-
formation:
	 – The title ofthe article, which shouldbe informa-
tive, without abbreviations and as short as possible;
	 – A running title (limited to 30 characters);
	 – Authors’ names and institutional affiliations;
	 – The name, mailing address, telephone and 
fax numbers, and email of the corresponding author 
responsible for correspondence about the manu-
script. Furthermore, authors may use a footnote for 
acknowledgements, information and so on.
	
	 1.2. Abstracts
	 A structured abstract in English (limited to 
150 words) should follow the title page. The abstract 
should provide the context or background for the 
study, as well as the purpose, basic procedures, 
main findings and principal conclusions. Authors 
sho	 uld avoid using abbreviations.
	 – An abstract in Serbian language, (limited to 
150 words) should follow the second page. It should 
contain a briefing on the purpose of the study, meth-
ods, results and conclusions, and should not con-
tain abbreviations.
	
	 1.3. A list of abbreviations
	 Use only standard abbreviations, because use 
of nonstandard abbreviations can be confusing to 
readers. Avoid abbreviations in the title, abstract 
and in the conclusion. A list of abbreviations and full 
terms for which they stand for should be provided on 
a separate page. All measurements of length, height, 
weight, and volume should be reported in the metric 
units of the International System of Units — SI, avail-
able at http:// www.bipm.fr/en/si/.
	
	 1.4. Cover Letter
	 Manuscripts must be accompanied by a cover 
letter, which should include a date of submission, 
statement that the manuscript has been read and 
approved by all the authors and that the authorship 
requirements have been met. It should also include 
the name, address, and telephone number of the 
corresponding author, who is responsible for com-
municating with other authors about revisions and 
final approval of the proofs. The original copy of the 
cover letter, signed by all authors, should be en-
closed with the manuscript.
	 2. Tables and illustrations
	 Tables should capture information concisely 
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and precisely. Including data in tables, rather than in 
the text, reduces the length of the article itself.
	 – Submit tables in separate files, not included 
in the manuscript. Tables are to be double spaced 
and numbered sequentially, with Arabic numbers 
(Table 1, Table 2, etc.), in order of text citation. Each 
column, including the first, must have a heading. 
Provide a brief title for each table. Put all explana-
tory matter in footnotes, including any nonstandard 
abbreviations used in the table.
	 – Figures should be submitted in a separate 
file, not included in the manuscript document. Cite 
figures consecutively, as they appear in the text, with 
Arabic numbers (Fig. 1, Fig. 2, Fig. 3, etc.). Each 
figure must be assigned a title, as well as a legend. 
Legends should appear on a separate page, not 
with each figure. The Legend Page is to be num-
bered in sequence after the last page of the refer-
ences list. Figures should be professionally drawn, 
as sharp black-and-white or color photographs. If 
photographs of persons are used, either the sub-
jects must not be identifiable, or their pictures must 
be accompanied by written permission to use them.

	 3. References
	 References in the text, tables and legends 
should be identified by Arabic numerals in parenthe-
ses. Number references consecutively in the order 
in which they are first mentioned in the text. The Van-
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