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nomenclature as well as due to the use of different classificati-
on schemes (1-3). More than sixty various subtypes of BCC have 
been presented in the scientific literature to date (2). However, 
their strict separation is somewhat artificial as there is an overlap 
due to the significant tumor plasticity (3). Thus, the terminology 
varies among authors reflecting their individual perceptions of 
the tumors (3). When classifying BCCs, most authors start from 
the growth pattern, which gives more information about biolo-
gical behavior, and less often from the tumor differentiation (1). 

There are variable treatment options for this neoplasia, in 
which histopathologic pattern is one of the most important 
factors in choosing the suitable therapeutic strategy (4). While 
some prognostically favorable subtypes, such as superficial or 

Basal cell carcinoma (BCC) of the skin generally exhibits a very 
heterogeneous histomorphology. Therefore, an extremely 
broad spectrum of BCC subtypes and variants have been descri-
bed so far, though this is partly due to the inconsistency in the 
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SUMMARY 
Basal cell carcinoma (BCC) of the skin exhibits a very heterogeneous histomorphology, on the basis of which it is classified into several subtypes and variants. In 
many cases, however, a definite categorization remains difficult, because BCC may consist of more than one histopathological subtype. There are limited data 
exploring the characteristics of these mixed BCCs, since they have not been specifically analysed. The aim of this study was to estimate the prevalence of BCCs 
with mixed histomorphology observed in a set of primary BCCs and to compare their clinicopathological features with a single type BCC subgroup. A total of 
911 histologically proven primary BCCs from 697 patients were investigated. Prevalence of single and mixed type BCCs was 64.9 % and 35.1 %, respectively. In 
mixed type BCC subgroup, a very heterogeneous histomorphology was found comprising a mixture of two to four different subtypes in various proportions. 
The most frequent combinations included nodular-infiltrative, superficial-nodular, nodular-trichoepithelial and nodular-micronodular subtype. Comparative 
analysis of the two given subgroups showed that mixed type BCCs were significantly more frequently localized on the extrafacial regions of the head (30.0 % 
vs. 20.0 %, p = 0.02) and less often on the face (37.2 % vs. 45.2 %, p = 0.03). There were not convincing differences in the occurrence of single vs mixed type BCCs 
in other parts of the body. Histologically, mixed type BCCs exhibited an aggressive-growth pattern more frequently (64.6 % vs. 13.0 %, p < 0.0001). Positive sur-
gical margins were significantly more common in mixed type BCC subgroup (17.8 % vs. 12.6 %, p = 0.02). Cutaneous BCCs with mixed histomorphology repre-
sented about one third of the cases. It is a common finding in routine pathological practice, probably suggestive of evolution and phenotypic transformation 
of the cancer. Since mixed type BCCs are frequently composed of aggressive histological subtypes, regardless the personal habits in description or terminology 
among pathologists, the presence of aggressive-growth component in tumor tissue should always be mentioned in final biopsy report. 
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Bazocelulárny karcinóm kože so zmiešaným histomorfologickým obrazom: porovnávacia štúdia 

SÚHRN 
Bazocelulárny karcinóm (BCC) kože má veľmi rôznorodý histomorfologický obraz, na základe ktorého je klasifikovaný do viacerých typov a variantov. V mnohých 
prípadoch je však takéto zaradenie obtiažne, nakoľko môže pozostávať z kombinácie viacerých histologických typov. Informácie o charakteristických črtách týchto 
zmiešaných foriem BCC sú limitované, keďže doteraz neboli špecificky analyzované. Cieľom štúdie bolo sledovanie výskytu BCC kože so zmiešaným histomorfolo-
gickým obrazom v súbore diagnostikovaných primárnych BCC a porovnávanie ich klinicko-patologických nálezov s jednoduchými BCC tvorenými jedným histolo-
gickým typom. Vyšetrovaný súbor pozostával z 911 biopticky verifikovaných primárnych BCC získaných od 697 pacientov. Prevalencia jednoduchých a zmiešaných 
BCC bola 64,9 % a 35,1 %. V skupine zmiešaných BCC sme potvrdili veľmi rôznorodý histomorfologický obraz pozostávajúci z mixtúry dvoch až štyroch rozdielnych 
typov v rôznom zastúpení. Najčastejšie išlo o kombináciu nodulárno-infiltratívneho, superficiálno-nodulárneho, nodulárno-trichoepitelového a nodulárno-mikro-
nodulárneho typu. Porovnávaním obidvoch hodnotených skupín sme zistili, že zmiešané BCC boli signifikantne častejšie lokalizované na mimotvárových častiach 
hlavy (30.0 % vs. 20.0 %, p = 0.02) a zriedkavejšie na tvári (37.2 % vs. 45.2 %, p = 0.03). Nepotvrdili sme evidentné rozdiely vo výskyte jednoduchých a zmiešaných 
BCC na iných častiach tela. Histologicky vykazovali zmiešané BCC omnoho častejšie agresívny rastový vzor (64.6 % vs. 13.0 %, p < 0.0001). V skupine zmiešaných BCC 
boli taktiež významne častejšie prítomné pozitívne resekčné okraje (17.8 % vs. 12.6 %, p = 0.02). BCC kože so zmiešaným histomorfologickým obrazom predstavujú 
približne jednu tretinu všetkých prípadov. V bioptickej praxi ide teda o častý nález, ktorý pravdepodobne svedčí o evolúcii a fenotypovej transformácii karcinómu. 
Keďže zmiešané BCC často pozostávajú z agresívnych histologických typov, bez ohľadu na osobné zvyklosti v deskripcii a terminológii medzi patológmi by mala 
byť prítomnosť agresívnej rastovej zložky vždy spomenutá v bioptickom náleze. 
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tained (even focally) aggressive-growth features, it was finally 
categorized as a  high-risk subtype. The anatomical sites were 
classified as follows: head, neck, trunk, upper extremities, and 
lower extremities. The head was additionally divided into facial 
and extrafacial part. 

Data were collected in a databank, using a software SPSS Sta-
tistics version 19. For the statistical analysis, chi-square test was 
employed and P value < 0.05 was considered significant.

RESULTS 

In our set of tumors, single type and mixed type BCCs represen-
ted 591 (64.9 %) and 320 (35.1 %) cases, respectively. The topo-
graphic distribution of all 911 lesions was as follows: face (n=386; 
42.4 %), extrafacial regions of the head (n=201; 22.1 %), neck 
(n=32; 3.5 %), trunk (n=206; 22.6 %), upper extremities (n=65; 
7.1 %), and lower extremities (n=21; 2.3 %). In single type BCC 
subgroup, we confirmed following histological subtypes in des-
cending line: nodular (n=364; 61.6 %), superficial (n=107; 18.1 %), 
infiltrative (n=45; 7.6 %), BCC with adnexal differentiation (n=39; 
6.6 %), morpheic (n=13; 2.2 %), micronodular (n=11; 1.9 %), ba-
sosquamous (n=8; 1.3 %), and Pinkus tumor (n=4; 0.7 %). In mixed 
type BCC subgroup, a very heterogeneous histomorphology was 
found comprising a mixture of two to four different histological 
subtypes. The four most frequent combinations were nodular-
infiltrative (n=169; 52.8 %), superficial-nodular (n=64; 20.0 %), 

nodular ones, can be successfully treated non-invasively, the 
gold standard for more aggressive infiltrative (morpheic) BCC is 
a total surgical extirpation. Thus, recognition of the histological 
subtype of BCC is an important point for further clinical man-
agement. However, in many cases, it is difficult to classify BCC 
exactly, because it may consist of more than one histopatholo-
gical subtype. 

These mixed forms are interesting for many reasons. For exam-
ple, since some BCC subtypes occur predominantly on distinct 
anatomic sites with certain age and gender differences, they 
may have different underlying causes and pathogenetic mecha-
nisms (5,6). Currently, it is not definitively explained, whether 
they reflect a  continuous process of carcinogenesis, in which 
morphological pattern changes over the time, or whether they 
represent separate developmental lines with stabile phenotype 
(7). Therefore, BCC with mixed histomorphology may represent 
a neoplasm with distinct etiopathogenesis and biology. 

Based on some reports (8,9) there is an evidence that mixed 
type BCC may represent an individual subset of BCCs with po-
tential aggressive behavior and tendency for local recurrences. 
Moreover, since different BCC subtypes need specific treatment 
interventions (4), improving the knowledge of the mixed type 
BCCs may lead to the development of a  more effective tre-
atment method for them. However, there are only limited data 
exploring the characteristics of mixed BCCs (10). The aim of this 
study was to estimate the prevalence of mixed BCCs in our files 
and to compare the clinicopathological features of mixed type 
vs. single type BCCs.

MATERIAL AND METHODS 

For the purpose of the study, we retrospectively reviewed all 
consecutive BCCs of the skin, that were histologically diagnosed 
at the Department of Pathology in Faculty Hospital in Zilina (Slo-
vakia) between January 2007 – September 2015. During this pe-
riod, we examined total of 1105 cutaneous BCCs, of which 1033 
were primary lesions and 72 recurrent ones. Then, we excluded 
recurrent tumors, as well as all cases, in which tissue sample was 
obtained by probatory excision (including shave and punch bi-
opsies). Subsequent re-excisions after incomplete removal of 
tumor were also eliminated. Thus, the study group finally con-
sisted of 911 primary BCCs of the skin. They were obtained from 
697 subjects (350 men, 347 women) in the age range of 25 - 97 
years (mean age 69.8 years). Biopsy material was fixed in buf-
fered formalin, embedded in paraffin blocks and stained with 
hematoxylin and eosin. 

In selected cases, immunohistochemical staining methods 
have also been applied, i.e. with antibodies against Epithe-
lial Antigen (clone BerEP4, DAKO), E-cadherin (clone NCH-38, 
DAKO), High Molecular Weight Cytokeratins (clone 34βE12, 
DAKO) and Epithelial Membrane Antigen (clone E29, DAKO). 

Clinical data of the patients were obtained from their medical 
records. Data on histological subtype, age, gender and topogra-
phical location were collected. 

The histopathological classification of BCC subtypes was done 
using the latest World Health Organization classification of skin 
cancers (11). According to histomorphology, the cases were di-
vided into the single type and mixed type BCC subgroups. The 
later one was composed of two or more histological subtypes 
in various proportions. Subsequently, indolent- (low-risk) and 
aggressive- (high-risk) growth phenotypes were determined 
according to the previous reports (2,12). While the infiltrative, 
morpheaform, micronodular and metatypical (basosquamous) 
subtypes of BCC were classified as aggressive-growth phenoty-
pes, all others were considered as indolent. If the tumor con-

Fig. 1. Mixed type BCC composed of nodular (upper right) and 
superficial (left) pattern (hematoxylin & eosin staining, original 
magnification 120x).

Fig. 2. BCC with a mixture of nodular and infiltrative pattern (mo-
noclonal mouse anti-human antibody against E-cadherin, clone 
NCH-38, DAKO, dilution 1:50, original magnification 120x).
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population). Comparative analysis of the two given subgroups 
showed that mixed type BCCs were significantly more frequently 
localized on the extrafacial regions of the head (30.0 % vs. 20.0 %, 
p = 0.02) and less often on the face (37.2 % vs. 45.2 %, p = 0.03). 
We did not observed differences in the incidence of single type vs. 
mixed type BCCs in other parts of the body. Histologically, mixed 
type BCCs exhibited an aggressive-growth pattern much more 
frequently (64.6 % vs. 13.0 %, p < 0.0001). Positive surgical margins 
detected microscopically were significantly more common in mi-
xed type BCC subgroup (17.8 % vs. 12.6 %, p = 0.02). We were not 
able to explore reliably a frequency of local tumor recurrences due 
to incomplete follow-up data. A summary of the distribution of cli-
nical and histopathological characteristics of our cohort of patients 
divided into single type and mixed type BCC subgroups is given 
in Table 1. The microscopic features of selected BCCs with mixed 
histomorphology are shown in Figures 1 - 5. 

DISCUSSION

The total prevalence of BCCs with mixed histomorphology is 
hardly to estimate exactly, because the published studies have 

nodular-trichoepithelial (n=19; 5.9 %) and nodular-micronodular 
(n=16; 5.0 %). The remaining combinations occurred only in a very 
low percentage, including a few cases with specific cell line diffe-
rentiation features (infundibulocystic BCC, BCC with focal glandular 
and sebaceous differentiation, BCC containing pleomorphic cell 

Parameter Single type BCC Mixed type BCC

Number of tumors (total)
• corresponding to male gender
• corresponding to female gender

591 (64.9 %)
319
272

320 (35.1 %) 
180
140

Mean age of patients 68.5 y 70.8 y 

Topography
• head (facial part) 
• head (extrafacial part) 
• neck
• trunk 
• upper extremities
• lower extremities

267 (45.2 %)*
118 (20.0 %)*

24 (4.1 %)
132 (22.3 %)

38 (6.4 %)
12 (2.0 %)

119 (37.2%)*
83 (30.0 %)*

8 (2.5 %)
74 (23.1 %)
27 (8.4 %)
9 (2.8 %) 

Histomorphologic phenotype of BCC
• indolent-growth pattern
• aggressive-growth pattern 

514 (87.0 %)*
77 (13.0 %)*

113 (35.3 %)*
207 (64.7 %)*

The most frequent BCC subtype nodular nodular-infiltrative 

Positive surgical margins 72 (12.6 %)* 57 (17.8 %)*

Tab. 1. A summary of the clinical and histopathological characteristics of our cohort of patients categorized into single type and mixed type 
BCC subgroups. Symbol * indicates a statistical significance (P < 0.05). 

Fig. 3. Mixed type BCC consisted of nodular (left) and microno-
dular (right) histological component. A micronodular compo-
nent exhibits infiltrative-growth pattern (hematoxylin & eosin 
staining, original magnification 240x). 

Fig. 4. Mixed BCC with features of basosquamous (mostly 
upper part) and infiltrative (mostly lower part) subtype (hema-
toxylin & eosin staining, original magnification 240x). 

Fig. 5. Immunohistochemical detection of EMA (the case pre-
sented in Figure 4). While basosquamous parts of tumor focally 
exhibit EMA expression (upper), „pure“ infiltrative component 
(lower) is completely negative (monoclonal mouse anti-human 
antibody against EMA, clone E29, DAKO, dilution 1:100, original 
magnification 240x).
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veral studies have shown, so as we did, that the majority of mi-
xed type BCCs (up to 70 %) contain aggressive-growth features 
(9,10,17). From the prognostic point of view, they usually repre-
sent an unfavorable form of the cancer with higher propensity 
for local recurrences (8,9). Unfortunately, we could not objecti-
vely compare a  relapse rate between both given BCC groups, 
because we did not have an adequate clinical follow-up of such 
a large cohort of the patients.

As pointed above, the recognition of histopathologic patterns 
is an important element in BCC treatment algorithms. Some BCC 
subtypes possess slow indolent growth, while others may grow 
aggressively with extensive tissue damage, which complete he-
aling is difficult (1,7,18). However, in a routine biopsy practice, 
many mixed type BCCs contain both indolent- and aggressi-
ve-growth pattern, for example nodular-infiltrative or nodular-
micronodular subtypes. The last consensus of The Royal College 
of Pathologists (19) advise, that the overall clinical risk status of 
BCC is best judged from „the highest“ risk subtype that is pre-
sent in tumor tissue, irrespective of percentage. On that basis, 
BCC containing any aggressive-growth component should be 
histomorphologically considered and clinically managed as hi-
gh-risk variant. 

CONCLUSION

Cutaneous BCCs with mixed histomorphology represent 
about one third of cases indicating, that it is a frequent finding 
in routine pathological practice. There is no agreement about 
how should be these lesions described in the biopsy report at 
best, but description of all present histological components se-
ems to be the most appropriate choice. Since mixed type BCCs 
frequently involve aggressive histological subtypes, the presen-
ce of aggressive-growth component in tumor tissue should al-
ways be mentioned in final biopsy report. Furthermore, given 
relatively high rate of BCCs with mixed histomorphology, a  li-
mited value of probatory biopsy samples for the determination 
BCC subtype should be kept in mind. 
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provided different and inconsistent results representing 32.4 – 
43 % of all cases (6,8,10,13,14). In our analysis, mixed BCCs ac-
counted for 35.1 %, which is in accordance with that percentage 
range. However, a recent study published by Roozeboom et al. 
(15) has shown that approximately 74 % of all primary BCCs con-
sisted of more than one single histological subtype. Conversely, 
Hakverdi et al. (16) found only 44 mixed BCCs (22.3 %) in a set 
of 144 lesions and Betti et al. (9) showed prevalence reaching 
merely 17.8 %. These discrepancies are probably caused by di-
sunity in classification approaches, since there is no consensus 
about from which percentage of an additional morphological 
subtype should BCC be determined as a  different histological 
subtype. It mostly depends on personal habits of pathologists, 
whether they definitively designate BCC with one name based 
on its predominant subtype, or whether they classify it as mi-
xed type BCC with accompanying description of all histological 
components found. 

A  mixture of histopathological subtypes within one lesion 
may be variable and this phenomenon is likely suggestive of 
an evolution and of a  phenotypic transformation of the can-
cer. In a  detailed analysis of 267 mixed type BCCs of the skin, 
Ghanadan et al. (10) confirmed 31 various combinations, of 
which about one third consisted of three distinct histological 
subtypes. The most common mixed BCCs included nodular-in-
filtrative, superficial-nodular, and nodular-micronodular subty-
pe. Our results are consistent with these data. To date, there are 
only few reports specifically focused on the analysis of BCC with 
mixed histomorphology trying to explore their specific features. 
Among them, some confirmed significant differences in certain 
clinico-pathological parameters between single type and mixed 
type BCC group (9,10). For example, in the study of Ghanadan 
et al. (10), mixed type BCCs were more commonly located on 
the scalp and less frequently on the face in comparison to single 
type BCCs. The mean diameter and prevalence of necrosis were 
significantly higher in mixed type BCCs. Betti et al. (9) found that 
prevalence of mixed type BCCs was higher on the upper limbs 
and on the lower back. They showed that mixed BCCs had been 
associated with tumor aggressiveness, lateral margin involve-
ment and male gender. While an aggressive-growth pattern was 
found only in 16.0 % of single type BCCs, it was present in 59.1 % 
of BCCs with combined histomorphology. Furthermore, surgical 
margin involvement was more prevalent in mixed type than in 
single type BCCs. 

In our series, mixed BCCs occurred significantly more frequent-
ly on the extrafacial regions of the head and less often on the 
face. Histologically, mixed type BCCs had an aggressive-growth 
pattern, as well as positive surgical margins more commonly. Se-
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Zemřel neurohistolog a neuropatolog 
prof. MUDr. Stanislav Němeček, DrSc.
(4. 11. 1931 – 17. 8. 2016)

Celý život prof. Němečka byl spojen s Hradcem Králové a celá jeho profesní kariéra s neuro-
morfologií. Po promoci na pražské lékařské fakultě v roce 1956 nastoupil jako patolog k prof. 
Fingerlandovi v Hradci Králové. Začátkem 60. let začal v Hradci budovat neurochirurg prof. Petr 
komplexní neurochirurgické centrum a Němeček se v roce 1962 stal vedoucím jeho neuropato-
logické laboratoře. V roce 1984 převzal katedru histologie a embryologie na hradecké lékařské 
fakultě, nadále však zůstal vedoucím své laboratoře na neurochirurgii a s klinikou pokračoval 
v úzké spolupráci. 

Hradečtí neurochirurgové měli v  prof. Němečkovi po dlouhá léta vynikajícího odborníka, 
který dokázal syntetizovat histopatologické nálezy s  klinickými a  grafickými projevy nemoci 
a  v  diskusi s  kliniky podstatným způsobem přispíval k  definitivní diagnóze. Jeho schopnosti 
byly uznávány i celostátně a mezinárodně; byl označován jako tvůrce „hradecké neurohistolo-
gické školy“.

Z  Němečkových četných výzkumných témat uveďme alespoň experimentální transtento-
riální  herniaci, míšní trauma, mozkové nádory, popis komplexních synapsí v oliva inferior či 

transplantaci embryonální mozkové tkáně jako možný podklad léčby parkinsonismu. Publikoval více než 300 prací, včetně 4 monografií, 
z nichž „Neurobiologie“ vydaná se spoluautory v roce 1972 byla první interdisciplinárně orientovanou postgraduální učebnicí svého druhu 
v naší republice. Nelze nepřipomenout i Němečkovu pedagogickou činnost pregraduální i postgraduální, v níž uplatňoval syntetické a me-
zioborové chápání medicíny.

Zakončeme však tuto smutnou zprávu úsměvnou vzpomínkou – malý Standa Němeček, v necelých 5 letech, požádal tehdy primáře hradec-
ké prosektury dr. Fingerlanda, aby mu ukázal mozek; lze říci, že se mu jeho dětský sen vrchovatě naplnil. 

I. Šteiner 

OSOBNÍ SDĚLENÍ


