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INTRODUCTION 
 

Skin tumors encompass a broad group of entities, with which a pathologist deals every day 

in his/her practice. Due to the complexity of the skin, the number of neoplasms that occur in this 

organ is likely the largest one compared to that seen in any other anatomic site, which portent 

potential diagnostic difficulties. The new WHO classification of skin tumors included listing a 

total of 250 entities divided into 6 chapters: 1) keratinocytic/epidermal tumors, 2) melanocytic 

tumors, 3) appendageal tumors, 4) tumors of hematopoietic and  lymphoid origin, 5) soft tissue 

tumors and 6) inherited tumor syndromes associated with skin malignancies. (1) The classification 

of cutaneous neoplasms are based on their primary site of origin.  

Some cutaneous neoplasms are commonly seen in routine practice and therefore easily 

recognized based on the typical histological features, whereas for the diagnosis of complex and 

rare tumors the clinical data, immunohistochemistry and molecular-genetic studies are often 

necessary.  

  Immunohistochemistry (IHC) is an important adjunct tool for the diagnosis of difficult 

neoplastic skin lesions, tumor staging, and, in some instances, for the identification of genetic 

variants of therapeutic significance. In addition to the many established and long-used IHC 

markers, due to rapid progress in our understanding of the genetic and epigenetic mechanisms of 

tumorigenesis, numerous new IHC markers have recently become available for application in the 

field of diagnostic dermatopathology.  In some diagnostically difficult tumors, IHC can be decisive 

for the correct diagnosis, but in other neoplasms, the role of IHC is limited. IHC becomes a 

particularly powerful tool in the differential diagnosis of cutaneous lesions from the following 

categories: melanoma, epidermal tumors, cutaneous metastasis, soft tissue neoplasms, and 

hematologic malignancies.   

Lately, various molecular techniques have also been integrated into the routine diagnostic 

process and currently play an important role in diagnostic dermatopathology, which is highlighted 

in the new WHO classification of skin tumors. (1) Molecular biologic assay such as comparative 

hybridization (CGH), fluorescence in situ hybridization (FISH), and next-generation sequencing 

(NGS) can aid in the differential diagnosis between malignant and benign melanocytic neoplasms 

and identify prognostic parameters in certain cases. Several significant and/or common gene 

mutations or gene fusions provided the basis for the classification of melanocytic neoplasms, along 

with the epidemiological, clinical, and pathological characteristics. Some genetics events are 

correlated with clinical behavior. In particular, homozygous deletion 9p21 and TERT promoter 

(TERT-p) mutations have been described as potential features suggesting an aggressive course of 

spitzoid lesions. (2), (3) Recently, mutually exclusive activating kinases fusions, involving ALK, 

NTRK1, NTRK2, NTRK3, RET, MET, ROS1, and BRAF have been found in a subset of spitzoid 

lesions. (4) Some of these genetic alterations have been correlated with specific morphological 

features.  
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In the dissertation thesis, the author underscores the application of IHC, and various 

molecular genetic techniques in cutaneous neoplasms, identification of new gene fusions and 

possible genotype-phenotype correlations. We used in our papers the broad spectrum of available 

molecular tests and cytogenetic analysis, including CGH, FISH, polymerase chain reaction (PCR)-

based techniques, and NGS mutation analysis. 

Due to the high numbers and complexity of cutaneous tumors, the author focuses on the 

clinicopathological and molecular biologic characteristics of selected cutaneous epithelial and 

nonepithelial tumors. The results have been published in a total of 20 articles in which the author 

of the dissertation listed as the first author and as a coauthor in 8 and 12 papers, respectively. All 

20 articles have been published in American journals with impact factor. The dissertation is 

elaborated in the form of a summary/comments of the annotated publications. All publications are 

accompanied by a copy of the reprints (14 works) or by the submitted and accepted manuscripts 

with proof of acceptance (3 work) or epub ahead of print (3). 

The first and the most substantial part of the doctoral thesis is focused on cutaneous 

epithelial tumors, including various adnexal neoplasms, such as lesions with apocrine and eccrine 

differentiation, follicular tumors, sebaceous neoplasms and lesions of anogenital mammary-like 

glands (AGMLG).  

The second part covers selected nonepithelial cutaneous tumors, such as melanocytic 

tumors, lymphoproliferative disorders, and mesenchymal tumors.  
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SUMMARY 

 

The doctoral thesis MD. Liubov Kastnerova (previous name Kyrpychova) is focused on 

the histomorphological and molecular biologic features of selected cutaneous epithelial and 

nonepithelial tumors and is structured as a commentary to the 20 articles published during four 

years, representing the completed scientific projects in the Ph.D. course. In eight papers, the author 

of the thesis is the first author, whereas she coauthored in the remaining 12 papers. The thesis is 

composed of the commented files of authors own publications and it is divided into cutaneous 

epithelial and nonepithelial tumors.  

The first section, «Cutaneous epithelial tumors», includes 14 articles that are subdivided 

into two parts: adnexal tumors (9 articles) and lesions of anogenital mammary-like glands (5 

articles).  

Of the nine articles on adnexal tumors, there are 5 articles focused on various benign and 

malignant adnexal lesions with apocrine or eccrine differentiation. Novel findings in this part 

include the identification of hitherto unreported alterations of the MYBL1 gene in adenoid cystic 

carcinoma of the skin and lack of deletion of the 1p36 locus in this neoplasm; the lack of a 

correlation between cellular composition and the presence CRTC1-MAML2 fusions in 

hidradenoma, the absence of CRTC3-MAML2 fusions in this tumor, and new histopathological 

features and novel NFIX-PKN1 translocation in primary cutaneous secretory carcinoma. Also, we 

performed a complex study including the HPV analysis and HRAS and BRAF V600 mutations in 

syringocystadenoma papilliferum located in the anogenital area, which has never been a subject of 

such investigation in this location.  

 One of two articles on follicular tumors is a clinicopathological, immunohistochemical, 

and molecular biological study of 22 cases of basal cell carcinoma with matrical differentiation. 

The novel findings included the description of an atypical matrical component in 2 cases and the 

mutation spectrum in these rare variants.  The second article is based on IHC study of BAP1 

expression in trichoblastomas, both solitary sporadic and multiple ones occurring in the setting of 

multiple familial trichoepithelioma (MFT)/Brooke-Spiegler syndrome (BSS).   

Two articles are focused on sebaceous neoplasms. One is the largest series of sebaceous 

lesions with so-called organoid patterns, namely the rippled, labyrinthine/sinusoidal, carcinoid-

like and petaloid patterns. We confirmed the previously suggested proposition that all these 

patterns represent a variation of a single morphological spectrum. We established no association 

with Muir–Torre syndrome and detected no missmatched repair (MMR) deficiency in most cases, 

the new data. The second study on periocular sebaceous carcinoma reports new features that may 

be used as a differential diagnostic clue, namely cells with squared-off nuclei and so-called 

“appliqué” pattern (peritumoral subnecrosis of peripherally located neoplastic cells).  
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The subsection on the lesions of anogenital mammary-like glands includes five articles, 

which add new data regarding their normal histology, provide the detailed immunohistochemical 

profile of AGMLG, and demonstrate molecular changes in lesions arising from AGMLG 

comparing these to breast homologs. The novel data also includes the depth of adnexal 

involvement by neoplastic cells in extramammary Paget disease (EMPD) a large series, which 

provides practical treatment implications.  

The second part, «Cutaneous nonepithelial tumors», includes five articles which are 

divided between 3 subcategories: lymphoproliferative disorders, mesenchymal tumors, and 

melanocytic tumors.  

One of the three articles in the subgroup of lymphoproliferative disorders represents the 

largest series of cutaneous Hodgkin disease in which we provide the first description of so-called 

mummified cells in this condition in the skin. These cells are known in lymph node disease but 

have been overlooked in skin biopsies judging from the previously published articles. Their 

presence can serve as a clue to the diagnosis. Included were also two case reports. The first on an 

extraordinary clinicopathological course of a recently described variant of lymphomatoid 

papulosis, type E. The second article is an extraordinary case report of cutaneous primary effusion 

lymphoma (PEL) with an unusual intravascular presentation, combined with Kaposi sarcoma (KS) 

involving the skin, lung and gastrointestinal tract harboring a FAM175A germline mutation.  

In the subsection of melanocytic tumors, there are two articles. In the first paper, the author 

presents a detailed pathological study on spitzoid lesions with ROS1 fusion and novel fusions of 

this gene. The study also includes the extensive genetic investigation of other genes, with some 

novel data. The second article is an extraordinary case report which describes a case of a polypoid 

atypical Spitz tumor a with a prominent fibrosclerotic stromal component, harboring a CLIP2-

BRAF fusion, which has hitherto been not reported in melanocytic lesions. 

  As a representative entity of mesenchymal tumors, the authors describe a series of 

epithelioid fibrous histiocytomas in which new histopathological features and novel ALK gene 

fusions were found.  
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ABSTRAKT 

 
Disertační práce MD. Liubov Kastnerové (dříve Kyrpychova) se zaměřuje na 

histomorfologické a molekulárně biologické vlastnosti vybraných kožních epiteliálních a 

neepiteliálních nádorů. Je strukturována jako komentář k 20 článkům publikovaným v průběhu 

čtyř let, které představují dokončené vědecké projekty v Ph.D. studiu. V osmi článcích je autorka 

první autor, ve zbývajících 12 pracích je spoluautorem. Doktorská dizertační práce je prezentovaná 

ve formě komentovaného souhrnu vlastních publikací a je rozdělena na kožní epiteliální a 

neepiteliální nádory. 

První část, "Kožní epiteliální tumory", obsahuje 14 článků, které jsou členěny do dvou 

částí: adnexální tumory (9 článků) a léze z anogenitálních „mammary-like“ žlázek (AGMLG) (5 

článků). 

Z devíti článků týkajících se adnexálních nádorů je jich 5 zaměřeno na různé benigní a 

maligní adnexální léze s apokrinní nebo ekrinní diferenciací. Nové poznatky v této části zahrnují 

identifikaci dosud nepopsaných změn genu MYBL1 v adenoidně cystickém karcinomu kůže a 

absenci delece lokusu 1p36 v tomto nádoru. Dále prokazujeme chybění korelace mezi buněčným 

složením a přítomností fúzí CRTC1-MAML2 v hidradenomu, absenci fúzí CRTC3-MAML2 v 

tomto nádoru, a nové histopatologické znaky a translokace NFIX-PKN1 v primárním kožním 

sekrečním karcinomu. Také jsme provedli první komplexní studii zahrnující analýzu HPV a 

prokázali jsme role HRAS a BRAF V600 mutace v syringocystadenoma papilliferum nacházející 

se v anogenitální oblasti, která nikdy nebyla předmětem tohoto zkoumání v této lokalitě. 

 Jedním ze dvou článků o folikulárních nádorech je klinicko-patologická, 

imunohistochemická (IHC) a molekulárně biologická studie 22 případů bazocelulárního 

karcinomu s matrikální diferenciací. Nové poznatky zahrnovaly popis atypické matrikalní složky 

ve 2 případech a mutačního spektra v těchto vzácných variantách. Druhý článek je založen na 

IHC studii exprese BAP1 v trichoblastomech a to jak solitárních, tak vícečetných, vyskytujících 

se v rámci mnohočetného familiárního trichoepiteliomu (MFT) / Brooke-Spieglerova syndromu 

(BSS). 

Dva články jsou zaměřeny na sebaceozní nádory. Jedním z nich je největší série 

sebaceozních lézí s takzvanými organoidními rysy, jmenovitě s vlnitými, labyrintovými / 

sinusovými, karcinoidními a petaloidními vzory. Potvrdili jsme dříve navrhovanou hypotézu, že 

všechny tyto vzory představují variantu jednoho morfologického spektra. Nezjistili jsme žádnou 

souvislost se syndromem Muir – Torre a ve většině případů, s novými údaji, jsme nezjistili 

žádnou missmatched repair deficiency (MMR). Druhá studie o periokulárním sebaceozním 

karcinomu nachází nové rysy, které mohou být použity jako diferenciálně diagnostické vodítko, 

a to buňky s kvadratickým jádrem a tzv. „aplikaque“ pattern (peritumorální subnekróza periferně 

lokalizovaných neoplastických buněk). 

Podsekce o lézích anogenitálních prsních žláz obsahuje pět článků, které přidávají nová 

data týkající se jejich normální histologie, poskytují podrobný IHC profil AGMLG a demonstrují 
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molekulární změny v lézích vyplývajících z AGMLG ve srovnání s homology prsu. Nová data 

také zahrnují hloubku adnexálního postižení nádorovými buňkami při extramamární Pagetově 

chorobě (EMPD), což je velká série, která poskytuje praktické poznatky pro léčbu. 

Druhá část, "Kožní neepiteliální nádory", zahrnuje pět článků, které jsou rozděleny do 3 

podkategorií: lymfoproliferativní onemocnění, mesenchymální tumory a melanocytární tumory. 

Jeden ze tří článků v podskupině lymfoproliferativních poruch představuje největší sérii 

kožních Hodgkinových nemocí, ve kterých poskytujeme prvopopis tzv. mummifikovaných 

buněk vyskytujících se v kůži u pacientů s tímto onemocněním. Z dříve publikovaných článků 

vyplývá, že tyto buňky jsou známy u onemocnění lymfatických uzlin, ale bývaly přehlédnuty v 

kožních biopsiích. Jejich přítomnost může sloužit jako vodítko k diagnóze. Zahrnuty byly také 

dvě kazuistiky. První z nich je mimořádný klinicko-patologický případ nedávno popsané 

varianty lymfomatoidní papulosy typu E. Druhým článkem je mimořádná kazuistika primárního 

kožního efuzního lymfomu (PEL) s neobvyklou intravaskulární prezentací v kombinaci s 

Kaposiho sarkomem (KS) postihujícím kůži, plíce a gastrointestinální trakt. V lézi jsme 

prokázali zárodečnou mutaci FAM175A. 

V subsekci melanocytárních nádorů jsou představeny dva články. V první práci autorka 

předkládá podrobnou patologickou studii o spitzoidních lézích s fúzí ROS1 a nových fúzích 

tohoto genu. Studie také zahrnuje rozsáhlé genetické vyšetření jiných genů, s některými novými 

daty. Druhý článek je mimořádnou kazuistikou, která popisuje případ polypoidního atypického 

Spitzova nádoru s prominentní fibrosklerotickou stromální složkou, která obsahuje fúzi CLIP2-

BRAF, která nebyla dosud publikována u melanocytárních lézí. 

  Jako reprezentativní entitu mezenchymálních nádorů autoři popisují série epitelioidních 

fibrózních histiocytomů, ve kterých byly nalezeny nové histopatologické znaky a nové fúze genu 

ALK. 
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LIST OF ABBREVIATIONS 
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TCR – T-cell receptor 
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1.1 ADNEXAL TUMORS 

 

This part includes nine articles resulting from studies on the histological, 

immunohistochemical and molecular-genetic features of various benign and malignant cutaneous 

adnexal tumors, including tumors with predominant apocrine and eccrine differentiation, lesions 

with predominant follicular differentiation and sebaceous tumors. In most of these papers, the 

author actively used the IHC technique and molecular-genetic analysis. 

 

1.1.1 TUMORS WITH APOCRINE AND ECCRINE DIFFERENTIATION 

 

This chapter includes five articles on various benign and malignant adnexal lesions with 

apocrine or eccrine differentiation; in four of them, the author of the thesis is the first author.  

The first two papers are focused on primary cutaneous adenoid cystic carcinoma (ACC) of 

the skin is a rare malignant neoplasm histologically identical to homonymous tumors in other 

organs. (5), (6) There are three main growth patterns, presenting singly or more often in 

combination,  recognized in this neoplasm, including cribriform, tubular, and solid formed by 

relatively bland basaloid cells. The typical histological features of ACC include pseudocysts 

containing abundant basophilic mucinous material and small true ductal lumina (ductal 

differentiation). (7), (8) Perineural and intraneural invasion is also a common feature. Cutaneous 

ACC, similar to their extracutaneous counterparts, have been found to harbor MYB gene 

activations, either through MYB chromosomal abnormalities or by the generation of the MYB-NFIB 

fusion. (9), (10) The translocation t(6;9) appears a tumor-type–specific, as it has been detected in 

ACC in different organs and anatomic structures, including salivary glands, lacrimal glands, 

breast, upper respiratory tract, ear, and Bartholin glands. (11), (12) In addition to the MYB gene, 

alterations in MYBL1, the gene closely related to MYB, have been reported in salivary gland ACC. 

(13), (14) The first article is titled «A small subset of adenoid cystic carcinoma of the skin is 

associated with alterations of the MYBL1 gene similar to their extracutaneous counterparts» 

shows the results of our study of 10 cases of cutaneous ACC for alterations in the MYB, NFIB and 

MYBL1 genes, using FISH and PCR. In all cases, MYB immunostaining was also performed. Since 

we were not aware of any studies on cutaneous ACC studying alterations in MYBL1, our primary 

goal was to find out whether this gene is involved in cutaneous ACC. MYB-NFIB fusions were 

found in 4 cases in our series, whereas the break of MYBL1 was found in 2 cases and in one of 

them, the NFIB break apart probe was positive, strongly indicating a MYBL1-NFIB fusion. In 2 

cases, the MYB break apart test was positive, whereas no MYB-NFIB was detected, strongly 

suggesting another fusion partner. It is concluded that MYBL1 alterations are detected in primary 

cutaneous ACC but are less common compared to MYB and NFIB alterations.  

The second paper ,«Lack of deletion of 1p36 in 8 cases of primary adenoid cystic 

carcinoma of the skin», was published as a Letter to the Editor. It extended our previous study of 
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genetic alterations in cutaneous ACC by studying the deletion of the 1p36 locus that had been 

shown in salivary gland ACC to be associated with reduced overall survival, higher tumor stage, 

lower recurrence-free interval, and the absence of MYBL1 break apart. (15) The author used the 

same 10 cases of primary cutaneous ACC for the detection of deletion of the 1p36 by FISH, which 

became available. None of these cases in our series, including two patients who died of metastatic 

disease, had a deletion of the 1p36. It was concluded that the deletion of this locus is not a feature 

of cutaneous ACC, but further studies on larger series are needed to confirm this assumption. 

The main objectives of the next study that has resulted in the paper titled «Cutaneous 

hidradenoma: a study of 21 neoplasms revealing neither correlation between the cellular 

composition and CRTC1-MAML2 fusions nor presence of CRTC3-MAML2 fusions» were to find 

out whether there is a correlation between the particular cell type of hidradenoma (as claimed by 

some authors in a previous publication) and the presence of the CRTC1-MAML2 and CRTC3-

MAML2 fusions. Hidradenoma is a benign adnexal neoplasm composed of several cell types, 

including polyhedral eosinophilic cells, clear cells, epidermoid cells, mucinous cells, oxyphilic 

cells, and various transitional cells. (16), (17), (8) The cellular composition occurs in variable 

proportions and in various combinations from case to case, and in some neoplasms, a particular 

cell type predominates. The neoplasm is usually solid and/or solid-cystic; less common is a 

markedly prevailing cystic component, multinodular sclerosing pattern or prominent glandular 

differentiation. Approximately 50% of hidradenomas harbor the t(11;19) translocation, which 

results in the fusion of the CRTC1 gene with the MAML2 gene. It has been claimed that t(11,19) 

translocation is associated with clear cell differentiation. (18) In mucoepidermoid carcinoma of 

the salivary gland, which is an analogue of cutaneous hidradenoma, apart from CRTC1-MAML2 

fusion, a subset of cases with CRTC3-MAML2 fusions have been identified. (19) The objectives of 

our study were 1) to find out whether there is indeed a correlation between cellular composition 

and CRTC1-MAML2 fusion and 2) to study CRTC3-MAML2 fusions in this adnexal neoplasm. For 

each of the 21 hidradenomas, we analyzed the presence of a particular cell type (polyhedral 

eosinophilic, clear, mucinous, epidermoid (squamoid), and oncocytic (oxyphilic)) and the ratio of 

solid areas versus glandular areas, together with the connection to the epidermis. We found that 

t(11,19) translocation can be seen in cutaneous hidradenoma with various cytological 

compositions, and not only in clear cell predominant lesions. There are hidradenomas that manifest 

positive MAML2 break apart probe but lack any demonstrable CRTC1-MAML2 fusion, suggesting, 

among other things, a different fusion partner. No tumor in our series yielded CRTC3-MAML2 

fusion. 

In the fourth paper «Syringocystadenoma papilliferum (SCAP) of the anogenital area and 

buttocks: a report of 16 cases, including HPV analysis and HRAS and BRAF V600 mutation 

studies» the author investigated the role of HRAS and BRAF V600 mutations in the etiology and 

pathogenesis of SCAP in the anogenital area and buttock. SCAP is a benign adnexal tumor most 

commonly located on the head and neck area and often associated with nevus sebaceus. (20) 

Histopathologically, SCAP appears as an exo-endophytic, often crateriform lesion with a papillary 
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architecture formed by double-layered tubular structures composed of cuboidal to columnar 

luminal cells, often showing apocrine secretion surrounded by a peripheral layer of 

basal/myoepithelial cells. Various hyperplastic and metaplastic changes (mucinous metaplasia, 

squamous metaplasia, etc.) have been described in SCAP. (21) In its usual location, the HPV DNA 

and mutations in RAS/mitogen-activated protein kinase signaling pathway have been detected in 

SCAP. (22), (23) We studied 16 cases of SCAP in the anogenital area and buttock (a very rare and 

unusual location) and attempted to find out whether SCAP in these sites have different 

histopathological and molecular biological features. We revealed no significant difference between 

the morphology of anogenital SCAP and SCAP in other locations. Several tumors in our cohort 

demonstrated features resembling those seen in warts, but HPV DNA was not found in these 

lesions. On the contrary, we identified the DNA of HPV high-risk types in some tumors without 

HPV-related morphology. Our study confirms the role of HRAS and BRAF V600 mutations in the 

pathogenesis of SCAP, including SCAP in the anogenital areas and buttock. 

The fifth article of tumors with predominant apocrine and eccrine differentiation is a 

«Secretory carcinoma of the skin: report of 6 cases, including a case with a novel NFIX-PKN1 

translocation» in which the author of the thesis is the first author. Primary cutaneous secretory 

carcinoma is a rare adnexal carcinoma that morphologically and immunohistochemically is 

identical to secretory carcinoma of the breast and salivary glands. (24) It is an indolent tumor 

mainly located in the axilla and often affecting young adults. Histologically, secretory carcinoma 

is composed of bland neoplastic cells arranged in microcystic, tubular, and solid growth patterns, 

with typical abundant bubbly secretion within the microcystic and tubular spaces. (25) 

Immunohistochemically, the neoplastic cells express S-100 protein, mammaglobin, STAT5, and 

GATA3. This tumor is associated with the presence of t (12;15) translocation, resulting in the 

ETV6-NTRK3 gene fusion. (26), (27) Prior to our study, only 19 cases have been reported in the 

skin, mostly as isolated case reports. We described six new cases of primary cutaneous secretory 

carcinoma, including two cases with unusual microscopic features. One was with a focal mucinous 

component with small lakes of mucin containing small tumor nests or tubules of the neoplastic 

cells, whereas the second tumor featured a solid and papillary architecture, with only focal typical 

luminal secretions. All 6 cases have been studied for ETV6-NTRK3 gene fusion. In 5 cases, t 

(12;15) translocation was detected, whereas in the remaining tumor a novel NFIX-PKN1 gene 

fusion was found. 
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1.1.2 TUMORS WITH FOLLICULAR DIFFERENTIATION 
 

The diagnosis of follicular neoplasms requires the recognition of the types of differentiation 

toward a particular component of a hair follicle. The first paper in this part titled «Basal cell 

carcinoma with matrical differentiation: clinicopathological, immunohistochemical and 

molecular biological study of 22 cases» describes a very rare phenomenon (matrical 

differentiation) in a common neoplasm (basal cell carcinoma). Only 30 cases of basal cell 

carcinoma (BCC) with matrical differentiation have been previously documented, mainly as 

isolated case reports. (28), (29) The author studied a large series of this neoplasm, including cases 

with an atypical matrical component, a hitherto unreported feature. (28), (29) In a majority of the 

thus far reported cases, matrical differentiation was recognized by the presence of either shadow 

cells or nuclear expression of β-catenin in basaloid matrical cells. (30) Only several previously 

published cases of BCC with matrical differentiation have been studied by molecular genetic for 

mutations in the CTNNB1 gene (β-catenin gene). (31) In our article, we described in detail the 

specific morphological features of matrical differentiation, such as matrical/supramatrical cells, 

shadow cells, bright red trichohyaline granules, and blue-grey corneocytes. Molecular genetic 

studies using Ion AmpliSeq Cancer Hotspot Panel v2 by massively parallel sequencing on Ion 

Torrent PGM were performed in 2 cases with an atypical matrical component (one was prior 

subjected to microdissection to sample the matrical and BCC areas separately) and revealed 

mutations in various genes.  We concluded that matrical differentiation in BCC in most cases occur 

as multiple foci. Rare neoplasms manifest atypia in the matrical areas. IHC for BerEP4, EMA, and 

β-catenin can be helpful in limited biopsy specimens. BCC and matrical components appear to 

share some of the gene mutation spectra but have differences in others. This observation must be 

validated in a large series. 

The second article, «Sporadic trichoblastomas and those occurring in the setting of 

multiple familial trichoepithelioma/Brooke-Spiegler syndrome show no BAP1 loss», was 

published as a Letter to the Editor. Mutations in BAP1 have been demonstrated to increase 

susceptibility to the development of uveal and cutaneous melanomas, distinctive melanocytic nevi, 

mesothelioma, and some other neoplasms. (32) Few recent studies reported loss of BAP1 

expression in familial cases of multiple BCC with a germline BAP1 mutation, whereas sporadic 

BCC studied for control manifested no loss of BAP1. These findings prompted us to study BAP1 

expression in sporadic and multiple trichoblastomas, occurring in the setting of multiple familial 

trichoepithelioma (MFT)/Brooke-Spiegler syndrome (BSS). (33), (34) A total of 35 neoplasms 

were studied (17 cribriform trichoblastomas came from 14 patients with MFT and one from BSS), 

but there was no single case with an immunohistochemical loss of BAP1 expression.  
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1.1.3 SEBACEOUS TUMORS 

 

In this part, we describe morphological and immunohistochemical characteristics of a 

group of lesions with sebaceous differentiation. In the first paper titled « Sebaceous neoplasms 

with rippled, labyrinthine/sinusoidal, petaloid and carcinoid-like patterns: a study of 56 cases 

validating their occurrence as a morphological spectrum and showing no significant  association 

with Muir-Torre syndrome or DNA mismatch repair protein deficiency», the author studied 

sebaceomas and sebaceous carcinomas with an organoid pattern (rippled, labyrinthine/sinusoidal, 

carcinoid-like and petaloid). Sebaceoma is a rare benign sebaceous neoplasm that usually presents 

as a solitary, flesh-colored papule located mainly on the head and neck. It manifests histologically 

as a well-circumscribed tumor located in the dermis and composed mostly of immature, small, 

basophilic sebocytes with a variable admixture of mature sebocytes and sebaceous ducts. (35) 

Sebaceous carcinoma is a malignant sebaceous tumor occurring periorbital and in extraocular sites. 

It is composed of mature and immature sebaceous cells and shows all the attributes of a malignant 

tumor. (36) Some sebaceomas and rare sebaceous carcinomas have previously been shown to 

manifest organoid growth patterns, including 1) carcinoid-like (cellular trabeculae, ribbons, 

rosettes and pseudorosettes resembling carcinoid tumors (low-grade neuroendocrine carcinoma) 

of other sites, 2) labyrinthine/sinusoidal (complex, tortuous, intricate arrangement of cells in 

closely packed cords and strands showing sinusoidal-like spaces of stroma between them), 3) 

rippled (cells arranged in palisades with the formation of parallel rows resembling the Verocay 

bodies in schwannoma), and 4) petaloid (floral arrangement of neoplastic cells). (37), (38), (39), 

(40) It has been suggested that the above patterns may represent merely a variation of a single 

histopathological spectrum. The objectives of this study were to validate this proposition by 

studying a large number of cases, determine if there are specific associations with clinical features 

and if they have any association with Muir-Torre syndrome (MTS). Fifty-three sebaceomas and 

three sebaceous carcinomas from 35 males and 18 females were studied, ranging in age from 22 

to 89 years (mean, 63 years). All patients presented with a solitary nodule, located on the head and 

neck area. Of the 56 tumors, 23 manifested a single growth pattern (carcinoid-like pattern was 

most frequent in this category), 23 had a combination of 2 patterns and ten a combination of 3 

patterns (the labyrinthine/sinusoidal pattern was predominant in the “polypatterned” lesions). 

Immunohistochemically, MMR protein deficiency was detected in 3 of the 22 cases studied, while 

5 of the 33 patients with available follow-up had an internal malignancy. We demonstrate that 

sebaceous neoplasms with organoid patterns are mostly benign lesions (sebaceomas) occurring in 

the elderly and showing a male predilection, with a striking predilection for the head and neck.  In 

most cases, more than one of the organoid patterns are present. These lesions do not appear to be 

associated with internal malignancy or MMR deficiency in the majority of cases.   

In the second article titled «Squared-off nuclei and “appliqué” pattern as a 

histopathological clue to periocular sebaceous carcinoma: a clinicopathological study of 50 

neoplasms from 46 patients. », the author examined 50 periocular sebaceous carcinomas from 46 

patients to determine the frequency of two histological features seen in this neoplasm, namely cells 
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with squared-off nuclei and so-called “appliqué” pattern (peritumoral subnecrosis of peripherally 

located neoplastic cells). These features have never been emphasized upon in the previously 

published material.  Periocular sebaceous carcinoma is a rare malignant tumor, usually affecting 

the elderly, mostly located on the eyelid and usually shows an aggressive behavior locally and 

metastasizes into regional lymph nodes and distant organs. (41), (42) The histopathological 

diagnosis of periocular sebaceous carcinoma can be difficult in poorly differentiated cases showing 

few mature sebocytes. We identified additional features that may aid in the diagnosis of periocular 

sebaceous carcinoma. Cells with “squared off” nuclei were found in all cases, independent from 

the degree of sebaceous differentiation. The “appliqué” pattern was found in a third of the cases. 

We concluded that both features taken together can serve as a quite characteristic, simple 

diagnostic clue for periocular sebaceous carcinomas, especially in a limited biopsy specimen. 
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1.2 LESIONS OF ANOGENITAL MAMMARY-LIKE GLANDS  

 

Anogenital mammary-like glands (AGMLG) have long been regarded as ectopic or 

supernumerary breast tissue, but are now considered a normal constituent of the anogenital area. 

AGMLG are not visible clinically, but they are often found incidentally in pathological specimens 

from the anogenital region. They mainly located in the sulcus between the labia minora and labia 

majora. (43), (44) Although lesions affecting AGMLG are rare, they are of clinical importance 

because they are suggested to be the origin for certain benign and malignant lesions, and also may 

serve as a pathway for carcinomas spreading to deeper tissues. (45), (46) Our studies on AGMLG 

have resulted in 5 articles.  

The first paper titled «Anogenital mammary-like glands: a study of their normal histology 

with emphasis on glandular depth, presence of columnar epithelial cells, and distribution of elastic 

fibers» extends our knowledge on the normal histology of AGMLG.  The material represented 148 

AGMLG identified in 133 paraffin blocks sampled from 64 wide vulvar excision or vulvectomy 

specimens. The authors studied the following features: a glandular depth, presence of columnar 

epithelium resembling columnar cell change/hyperplasia as defined in mammary pathology, and 

distribution of elastic fibers, all of which have not been previously investigated. It was found that 

the depth of AGMLG ranged from 0.64 to 3.9 mm. Epithelial columnar cell change was noted in 

33.1% of all AGMLG, whereas columnar cell hyperplasia was detected in 10.1%. Of 22 specimens 

stained for elastic fibers, in only 6 (27.3%) cases were elastic fibers found around glands. Our 

study contributed novel data by documenting for the first time the depth to which AGMLG may 

extend, which has important implications when planning topical and surgical therapies for lesions 

evolving from AGMLG. Alterations identical to columnar cell change appear to be a frequent 

normal variation of AGMLG. Less commonly, normal glands may manifest changes analogous to 

columnar cell hyperplasia of the breast. 

The second article, «An immunohistochemical study of anogenital mammary-like glands», 

describing a detailed immunoprofile of these structures, with a total of 45 antibodies used, 

including broad-spectrum cytokeratins (both low-and high-molecular weight), myoepithelial 

markers, steroid receptors markers, and others. We found that the immunoprofile of AGMLG is 

similar to normal breast tissue.  

The third article, «Molecular alterations in lesions of anogenital mammary-like glands and 

their mammary counterparts including hidradenoma papilliferum, intraductal papilloma, 

fibroadenoma, and phyllodes tumor», is based on the study in which we compared the underlying 

molecular mechanisms in lesions of AGMLG and their mammary counterparts. We analyzed the 

mutational profile of 16 anogenital neoplasms including hidradenomas papilliferum, lesions with 

hybrid features of hidradenomas papilliferum and fibroadenoma, fibroadenomas, phyllodes tumors 

and 18 analogous breast lesions (6 intraductal papillomas, 9 fibroadenomas, and 3 phyllodes 

tumors) by high-coverage next-generation sequencing (NGS) using a panel comprising 50 cancer-
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related genes. Additionally, all cases were analyzed for the presence of a mutation in the MED12 

gene. All detected mutations with allele frequencies over 20% were independently validated by 

Sanger sequencing (concordance: 100%). We documented several hitherto unreported mutations 

and concluded that AKT1 or PIK3CA mutation of PI3K-AKT cascade plays a role both in tumors 

of AGMLG and their mammary counterparts, indicating that some histopathologically similar 

anogenital and breast lesions develop along similar molecular pathways. 

The remaining two articles are focused on primary extramammary Paget disease (EMPD) 

which is a rare malignant neoplasm usually involving the anogenital area, most commonly the 

vulva. (47) The histogenesis of primary EMPD is still uncertain. Cutaneous adnexa, clear cells of 

Toker, pluripotent stem cells have been previously proposed as possible sites of origin. (48) 

  The goals of our study, «Spectrum of changes in anogenital mammary-like glands in 

primary extramammary (anogenital) Paget disease and their possible role in the pathogenesis of 

the disease», were to identify and describe the spectrum of involvement of AGMLG and their 

ducts in cases of primary anogenital EMPD, and to determine whether a subset of primary EMPD 

may originate in AGMLG, analogous to breast carcinoma. All patients were women, ranging in 

age from 38 to 93 years and all but one tumor were located on the vulva. In 33 specimens from 31 

patients, various alterations of AGMLG were found, including columnar cell change and columnar 

cell hyperplasia which occur in normal AGMLG. In addition, other alterations as usual ductal 

hyperplasia, oxyphilic (apocrine) metaplasia and atypical duct hyperplasia were detected. In four 

cases with invasive mammary-type carcinomas, AGMLG displayed a range of alterations 

including ductal carcinoma in situ, columnar cell change, and columnar cell hyperplasia, with the 

subsequent upward migration of the neoplastic cells into the epidermis, similar to cases of 

mammary Paget disease. Colonization of AGMLG by neoplastic Paget cells was noted in 6 cases. 

We concluded that, by analogy with mammary Paget disease, rare cases of primary EMPD might 

originate in AGMLG. Usual ductal hyperplasia and atypical duct hyperplasia can then be regarded 

as earlier precursor lesions, linking both ends of the spectrum. 

Since adnexal involvement (hair follicles and eccrine ducts) in primary EMPD is a very 

common feature and serves as a pathway for carcinoma to spread into deeper tissue, we studied 

the depth of carcinomatous spread along the appendages and the patterns of adnexal involvement 

in 178 lesions from 146 patients with primary EMPD. The results have been published in the article 

entitled «Depth and Patterns of Adnexal Involvement in Primary Extramammary (Anogenital) 

Paget Disease: A Study of 178 Lesions From 146 Patients». There were 114 women and 32 men, 

ranging in age at the diagnosis from 40 to 95 years. The most common location of EMPD in women 

were vulva (89.4%) and less frequently the perianal (5.3%) regions, whereas, in men, EMPD 

mostly involved the scrotum and groin. Of the 178 specimens, 165 were in situ EMPD, and 13 

were invasive EMPD with the dermal depth of invasion >1 mm in 4 cases. The most commonly 

affected adnexa by carcinoma cells were hair follicles, involved in 92.8% of large resection 

specimens and the most deeply involved structures were eccrine ducts, which most frequently 

manifested as infiltration of the acrosyringium in 97.7%. The maximal depth of involvement in 
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this study was 3.6 mm, which provides important information for local treatment of EMPD with 

topical drugs such as imiquimod, 5-fluorouracil, and retinoic acid, alone or in combination. For 

example, 5-fluorouracil penetrates the skin to a depth of 1–2 mm, therefore our results showing 

the deeper adnexal involvement in EMPD should be taken into account when planning topical 

therapy or developing novel local treatment modalities for EMPD. (49) 
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PART 2 - CUTANEOUS NONEPITHELIAL TUMORS 
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Cutaneous nonepithelial tumors represent a large and heterogeneous group of neoplasms, 

including melanocytic, histiocytic, vascular, neural lesions, to name just a few. We studied several 

entities subdivided into three subgroups, namely lymphoproliferative disorders, mesenchymal 

tumors, and melanocytic neoplasms. 

 

 

2.1 LYMPHOPROLIFERATIVE DISORDERS  

 

Three papers are included in this subgroup. The article is entitled  «Mummified cells are a 

common finding in cutaneous Hodgkin lymphoma and can be used as a diagnostic clue» represents 

the largest published series of this rare condition in a dermatopathology practice to date. (50) The 

microscopic diagnosis is usually based on the recognition of diagnostic Reed-Sternberg cells (large 

cells with abundant amphophilic cytoplasm and two or more oval lobulated nuclei containing 

prominent eosinophilic nucleoli) and its variants, including mononuclear Hodgkin cells and 

lacunar cells. (51) These specific cells express CD30 and CD15. In nodal Hodgkin lymphoma, one 

often encounters so-called mummified cells. (52) These cells have pyknotic eosinophilic or 

basophilic nuclei and condensed cytoplasm. Sometimes they are conspicuous and easy to 

recognize, thus serving as a clue to the diagnosis. With respect to cutaneous Hodgkin lymphoma, 

the presence of these cells has never been examined. Our objective was to study cases of cutaneous 

Hodgkin lymphoma to identify the occurrence of these specific cells. We studied 12 cases in which 

histopathological, immunohistochemical, and molecular genetic studies, including rearrangements 

for TCR, IgH genes, and EBV studies were performed. Diagnostic Reed-Sternberg cells and its 

variants were identified in all cases. Mummified cells were detected in 9 cases, as individual 

scattered cells or being conspicuous. Immunohistochemically, in all 7 cases studied mummified 

cells were positive for both CD30 and CD15. EBV virus was found in 2 of 7 studied cases, whereas 

clonal TCR or IgH gene rearrangements were detected in 3/7 and 1/7 cases, respectively. We 

concluded that mummified cells are encountered in many of cases of cutaneous Hodgkin 

lymphoma and may on occasion be conspicuous, their presence can be used as a clue to the 

diagnosis. 

The second entity covered in this section is lymphomatoid papulosis, namely its rare and 

unusual variant, type E. Our article titled «A case of lymphomatoid papulosis type E with an 

unusual exacerbated clinical course» describes an exceptional clinical presentation of this 

lymphoproliferative entity. Lymphomatoid papulosis (LyP) belongs to the spectrum of CD30-

positive cutaneous lymphoproliferative disorders.  Histopathologically, LyP is characterized in 

most cases by atypical large lymphoid cells expressing CD30, but the clinicopathological spectrum 

of the disease is broad (types A, B, C, D, E, F and LyP with 6p23.5 rearrangement). (53), (54)  

LyP type E is a recently delineated variant characterized by the occurrence of large necrotic 

“eschar”-like lesions displaying microscopically angioinvasive and angiodestructive infiltrates 
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composed of CD30+ lymphocytes, frequently coexpressing CD8. (55) In contrast to other variants 

of LyP in which lesions are small (<2 cm) and multiple, patients with LyP type E often present 

with one or two large (>2 cm) lesions at a given time point, often requiring the distinction from 

CD30+ large cell anaplastic lymphoma. We described a 34-year-old man with LyP type E with an 

exacerbated clinical course characterized by the occurrence of almost a hundred of lesions. The 

disease started with a single rapidly growing 2-cm large erythematous nodule on the forearm, 

which rapidly became necrotic and ulcerated after the administration of doxycycline by a 

dermatologist who suspected a Staphylococcus aureus infection. Additionally, multiple similar 

eschar-like lesions (around 100) developed all over the body. The biopsy revealed a characteristic 

angiocentric and angiodestructive infiltrate of CD30+ medium-sized to large pleomorphic 

lymphocytes. After the diagnosis was established, the antibiotic treatment was stopped, and the 

lesions spontaneously regressed within five months, leaving behind atrophic scars and pigmentary 

patches. 

In the third article «Kaposi sarcoma in association with an extracavitary primary effusion 

lymphoma showing unusual intravascular involvement: report of a case harboring a FAM175A 

germline mutation»  we described a rare case of  cutaneous primary effusion lymphoma (PEL) 

with an unusual intravascular presentation, combined with Kaposi sarcoma (KS) involving the 

skin, lung and gastrointestinal tract. The patient was a 67-year-old man who presented with 

numerous cutaneous tumors, and mass in the left lung. He died 17 hours after the admission to the 

hospital. At autopsy, multiple purple patches, plaques and tumors involving the lower and upper 

extremities were found. In addition to the cutaneous lesions, tumors in the left lung and 

gastrointestinal mucosa were also detected, and no effusions in the body cavities were seen. The 

biopsy from the skin lesions, pulmonary and intestinal tumors revealed histological and 

immunohistochemical features of KS. The skin biopsy specimens contained diffuse infiltrates 

composed of large pleomorphic cells, with focal intravascular growth that was negative for pan-

B-cell markers, weakly positive for CD38 and CD138 but expressed CD3, HHV-8, and EBV. 

Molecular genetic studies in this specimen revealed monoclonal rearrangements of the IgH gene, 

leading to the diagnosis of PEL, solid variant.  NGS analysis of the tumorous and normal tissue 

(myocardium) detected a pathogenic germline mutation of the FAM175A gene and somatic 

mutations in BRCA2 and RAD51B (in both sarcoma and lymphoma specimens), and INPP4B and 

RICTOR (in lymphoma specimen only). 
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2.2 MESENCHYMAL TUMORS 

 

This section included a single article «ALK gene fusions in epithelioid fibrous histiocytoma: 

a study of 14 cases, with new histopathological findings». Epithelioid fibrous histiocytoma (EFH) 

is a variant of benign fibrous histiocytoma mostly composed of epithelioid cells. (56) Previous 

studies showed that ALK is often positive in epithelioid fibrous histiocytoma. (57), (58) Our 

objective was to study a series of EFH to describe histopathological variations of EFH, identify 

potentially novel ALK gene fusions and determine whether there is a correlation between the 

morphology and a particular gene fusion. Microscopically, all but two lesions were polypoid and 

composed of epithelioid cells with ample cytoplasm with a variable number of bi-, tri- or 

multinucleated, spindled, multilobated, cells with eccentric nuclei, cells with nuclear 

pseudoinclusions, mucinous and grooved cells. The remaining two neoplasms were composed of 

pale eosinophilic to clear cells, occasioning a resemblance to PEComa or leiomyoma. 

Immunohistochemically, all cases expressed ALK, and 11 were positive for TFE-3. The break 

apart test for ALK was positive in 11 cases, whereas specimens from the remaining 3 cases were 

not analyzable. ALK genes fusions were found in all but 3 cases and included SQSTM1-ALK, VCL-

ALK, TMP3-ALK, PRKAR2A-ALK, MLPH-ALK, and EML4-ALK, 4 representing novel fusions. 

No correlation between the histological features and the type of ALK fusion was found. TFE-3 

break apart test was negative. In conclusion, ALK-positive EFH frequently shows ALK gene 

fusions, and rare variants consist instead of spindled “non-epithelioid” cells, thus occasioning a 

resemblance to PEComa or leiomyoma.  
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2.3  MELANOCYTIC TUMORS 

 

Considering our interest in the genetic mechanisms underlying melanocytic tumor 

development, we studied a series of Spitz tumor with a rare fusion which resulted in the article 

titled   «Spitz tumors with ROS1 fusions: a clinicopathological study of 6 cases, including FISH 

for chromosomal copy number alterations and mutation analysis using next-generation 

sequencing». Spitz tumors represent a heterogeneous group of melanocytic neoplasms 

characterized by large epithelioid and/or spindled melanocytes arranged in fascicles or nests, 

sometimes accompanied by characteristic epidermal and stromal changes, with a spectrum of 

biological behavior ranging from benign (Spitz nevus) to malignant (spitzoid melanoma, or 

malignant Spitz tumor). (59), (60) Recently, mutually exclusive activating kinases fusions, 

involving ALK, NTRK1, NTRK3, RET, MET, ROS1, and BRAF have been found in a subset of 

spitzoid lesions. (4) Several studies revealed a certain correlation of the histopathological features 

in spitzoid neoplasms and particular kinase fusions. (61), (62), (63) The goal of this study was to 

identify possible distinctive histopathological features that correlate with ROS1 fusions and study 

chromosomal copy number alterations and TERT-p mutation analysis to find out whether these can 

be used in risk stratification of these lesions. All six cases were compound symmetric melanocytic 

neoplasms with a nested pattern of growth with the confluence of whorling nests, predominant 

spindle-cell morphology, striking transepidermal elimination of whole melanocytic nests. Myxoid 

changes, Kamino bodies, multinucleated cells, increased mitotic figures, and usually moderate 

pleomorphism were found. We found three different 5’ fusion partners involving the tyrosine 

kinase receptor ROS1.  The most common rearrangement in Spitz tumor PWWP2A-ROS1 was 

detected in 4 cases, confirming the previously published finding. (4) The two novel 5’ fusion 

partners were FIP1L1, and CAPRIN1 were detected.  In addition to the above-mentioned fusions, 

alterations in other genes were identified by NGS.  It is concluded that ROS1 fused spitzoid 

neoplasms appear to have no distinctive histopathological features, although consistent findings 

were spindled melanocytes arranged in confluent whorling nests, prominent transepidermal 

elimination of melanocytic nests and myxoid/mucinous changes. 

In the second article «Polypoid atypical Spitz tumor with a fibrosclerotic stroma, CLIP2-

BRAF fusion and homozygous loss of 9p21» we presented an extraordinary case report of a 

polypoid atypical Spitz tumor with a prominent fibrosclerotic stromal component, harboring a 

CLIP2-BRAF fusion, which has hitherto not been reported in melanocytic lesions. Recently, two 

cases of unclassified sclerosing malignant melanomas with an AKAP9-BRAF gene fusion have 

been described, but to our eyes, both neoplasms rather represent spitzoid lesions. (64) The patient 

we reported was a 78-year-old male with a dermal, barely symmetrical, polypoid lesion composed 

mainly of moderately pleomorphic epithelioid cells with ample amphophilic cytoplasm arranged 

in nests and fascicles. The mitoses (2/mm² ) were confined to the upper part of the lesion. The 

Breslow thickness was 2.3 mm. The stroma contained conspicuous fibroblasts and thickened 
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collagen bundles, with focal sclerotic areas and dilated medium-sized vessels. Despite strong 

nuclear and cytoplasmic positivity of p16, FISH revealed homozygous loss in locus 9p21. A 

CLIP2-BRAF fusion was found by NGS. No other genetic alterations, including TERT-promoter 

mutation, was found. The patient is disease-free without recurrence or evidence of metastatic 

disease after five years and two months of follow-up.  

 

  



135 
 



136 
 



137 
 



138 
 



139 
 



140 
 



141 
 



142 
 



143 
 



144 
 



145 
 

 



146 
 

 

 



147 
 



148 
 



149 
 



150 
 



151 
 



152 
 



153 
 



154 
 



155 
 



156 
 



157 
 



158 
 

 

  



159 
 

LIST OF OWN PUBLICATIONS 

 

1. Kyrpychova L, Kacerovska D, Vanecek T, Grossmann P, Michal M, Kerl K, Kazakov 

DV. Cutaneous hidradenoma: a study of 21 neoplasms revealing neither correlation 

between the cellular composition and CRTC1-MAML2 fusions nor presence of CRTC3-

MAML2 fusions. Ann Diagn Pathol. 2016 Aug;23:8-13.  

 

2. Konstantinova AM, Shelekhova KV, Stewart CJ, Spagnolo DV, Kutzner H, Kacerovska 

D, Plaza JA, Suster S, Bouda J, Pavlovsky M, Kyrpychova L, Michal M, Guenova E, 

Kazakov DV. Depth and Patterns of Adnexal Involvement in Primary Extramammary 

(Anogenital) Paget Disease: A Study of 178 Lesions From 146 Patients. Am J 

Dermatopathol. 2016 Nov;38(11):802-808. 

 

3. Konstantinova AM, Vanecek T, Martinek P, Kyrpychova L, Spagnolo DV, Stewart CJR, 

Portelli F, Michal M, Kazakov DV. Molecular alterations in lesions of anogenital 

mammary-like glands and their mammary counterparts including hidradenoma 

papilliferum, intraductal papilloma, fibroadenoma and phyllodes tumor. Ann Diagn Pathol. 

2017 Jun; 28:12-18.  

 

4. Konstantinova AM, Spagnolo DV, Stewart CJR, Kacerovska D, Shelekhova KV, Plaza JA, 

Suster S, Bouda J, Kyrpychova L, Michal M, Belousova IE, Kerl K, Kazakov DV. 

Spectrum of Changes in Anogenital Mammary-like Glands in Primary Extramammary 

(Anogenital) Paget Disease and Their Possible Role in the Pathogenesis of the Disease. Am 

J Surg Pathol. 2017 Aug;41(8):1053-1058 

 

5. Konstantinova AM, Stewart CJ, Kyrpychova L, Belousova IE, Michal M, Kazakov DV. 

An Immunohistochemical Study of Anogenital Mammary-Like Glands. Am J 

Dermatopathol. 2017 Aug;39(8):599-605. 

 

6. Kyrpychova L, Carr RA, Martinek P, Vanecek T, Perret R, Chottová-Dvořáková M, 

Zamecnik M, Hadravsky L, Michal M, Kazakov DV. Basal Cell Carcinoma With Matrical 

Differentiation: Clinicopathologic, Immunohistochemical, and Molecular Biological 

Study of 22 Cases. Am J Surg Pathol. 2017 Jun;41(6):738-749.  

 

7. Broekaert SM, Flux K, Kyrpychova L, Kacerovska D, Ivan D, Schön MP, Ströbel P, 

Michal M, Denisjuk N, Kerl K, Kazakov DV. Squared-Off Nuclei and "Appliqué" Pattern 

as a Histopathological Clue to Periocular Sebaceous Carcinoma: A Clinicopathological 

Study of 50 Neoplasms From 46 Patients. Am J Dermatopathol. 2017 Apr;39(4):275-278.  

 



160 
 

8. Kyrpychova L, Kacerovska D, Michal M, Kazakov DV. Sporadic Trichoblastomas and 

Those Occurring in the Setting of Multiple Familial Trichoepithelioma/Brooke-Spiegler 

Syndrome Show No BAP1 Loss. Am J Dermatopathol. 2017 Oct;39(10):793-794. 

 

9. Konstantinova AM, Kyrpychova L, Belousova IE, Spagnolo DV, Kacerovska D, Michal 

M, Kerl K, Kazakov DV. Anogenital Mammary-Like Glands: A Study of Their Normal 

Histology With Emphasis on Glandular Depth, Presence of Columnar Epithelial Cells, and 

Distribution of Elastic Fibers. Am J Dermatopathol. 2017 Sep;39(9):663-667.  

 

10. Wiedemeyer K, Kyrpychova L, Tanas O, Spagnolo DV, Kutzner H, Rütten A, Fernandez-

Figueras MT, Denisjuk N, Suster S, Pavlovsky M, Petersson F, Michal M, Lee J, Kerl K, 

Kazakov DV. Sebaceous Neoplasms With Rippled, labyrinthine/Sinusoidal, Petaloid, and 

Carcinoid-Like Patterns: A Study of 57 Cases Validating Their Occurrence as a 

Morphological Spectrum and Showing No Significant Association With Muir–Torre 

Syndrome or DNA Mismatch Repair Protein Deficiency. Am J Dermatopathol. 2018 

Jul;40(7):479-485.  

 

11. Kazakov DV, Kyrpychova L, Martinek P, Grossmann P, Steiner P, Vanecek T, Pavlovsky 

M, Bencik V, Michal M, Michal M. ALK gene fusions in epithelioid fibrous histiocytoma: 

a study of 14 cases, with new histopathological findings. Am J Dermatopathol. 2018 

Nov;40(11):805-814.  

 

12. Kyrpychova L, Vanecek T, Grossmann P, Martinek P, Steiner P, Hadravsky L, Belousova 

IE, Shelekhova KV, Svajdler M, Dubinsky P, Michal M, Kazakov DV. Small Subset of 

Adenoid Cystic Carcinoma of the Skin Is Associated With Alterations of the MYBL1 Gene 

Similar to Their Extracutaneous Counterparts. Am J Dermatopathol. 2018 Oct;40(10):721-

726. 

 

13. Kyrpychova L, Šteiner P, Michal M, Kazakov DV.  Lack of Deletion of 1p36 in 8 Cases 

of Primary Adenoid Cystic Carcinoma of the Skin. Am J Dermatopathol. 2019 Jan 11. 

[Epub ahead of print] 

 

14. Belousova IE, Kyrpychova L, Samtsov AV, Kazakov DV. A Case of Lymphomatoid 

Papulosis Type E With an Unusual Exacerbated Clinical Course. Am J Dermatopathol. 

2018 Feb;40(2):145-147 

 

15. Konstantinova AM, Kyrpychova L, Nemcova J, Sedivcova M, Bisceglia M, Kutzner H, 

Zamecnik M, Sehnalkova E, Pavlovsky M, Zateckova K, Shvernik S, Spurkova Z, Michal 

M, Kerl K, Kazakov DV. Syringocystadenoma Papilliferum of the Anogenital Area and 



161 
 

Buttocks: A Report of 16 Cases, Including Human Papillomavirus Analysis and HRAS and 

BRAF V600 Mutation Studies. Am J Dermatopathol., 2019 April; 41(4):281-285. 

 

16. Kastnerova L, Luzar B, Goto K, Grishakov V, Gatalica Z, Kamarachev J, Martinek P, 

Hájková V, Grossmann P, Imai H, Fukui H, Michal M, Kazakov DV. Secretory 

carcinoma of the skin: report of 6 cases, including a case with a novel NFIX-PKN1 

translocation. Am J Surg Pathol. 2019 Aug;43(8):1092-1098.  

 

 

17. Kastnerova L, Belousova IE, Hadravsky L, Kerl H, Cerroni L, Kerl K, Boudova L, Jindra 

P, Cerna K, Michal M, Kazakov DV Mummified cells are a common finding in cutaneous 

Hodgkin lymphoma and can be used as a diagnostic clue. Am J Dermatopathol., 2019 

[Epub ahead of print] 

 

18. Kastnerova L, Belousova IE, Michal M, Ptakova N, Michal M, Kazakov DV. Kaposi 

sarcoma in association with an extracavitary primary effusion lymphoma showing unusual 

intravascular involvement: report of a case harboring a FAM175A germline mutation. Am 

J Dermatopathol., 2019 [Accepted for publication] 

 

 

19. Donati M, Kastnerova L, Martinek M, Grossman P, Sticová E, Hadravský L, Torday T, 

Kyclova J, Michal M, Kazakov DV. Spitz tumors with ROS1 fusions: a clinicopathological 

study of 6 cases, including FISH for chromosomal copy number alterations and mutation 

analysis using next generation sequencing. Am J Dermatopathol., 2019 [Accepted for 

publication] 

 

20. Donati M, Kastnerova L, Ptakova N, Michal M, Kazakov DV. Polypoid atypical Spitz 

tumor with a fibrosclerotic stroma, CLIP2-BRAF fusion and homozygous loss of 9p21. Am 

J Dermatopathol., 2019 [Accepted for publication] 

 

 

 

 

 

 

 

  



162 
 

CONCLUSIONS 
 

Ph.D. thesis concludes postgraduate studies in pathology MD. Liubov Kastnerova 

(previous name Kyrpychova). During the studies, the required goals were reached. With the help 

of coauthors, we have documented the clinicopathological and molecular biologic characteristics 

of different cutaneous epithelial and nonepithelial tumors. 

The result of the four-year study is eight first-author works; all of them are related to 

cutaneous neoplasms. The author also coauthored 12 publications. The results of all papers 

presented in the doctoral thesis were published in various American journals with impact factor. 
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