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Anotacija

Ultravioletais starojums ir pazistams ka viens no galvenajiem adas laundabigo audzgju
izraisitajiem, tostarp bazalo §inu karcinomas (BSK) gadijuma, kas ir visizplatitakais adas véza
veids. Biezi attistoties galvas un kakla rajona, BSK izpauZas ar dzilu audu invaziju un
recidivésanu, tapec svarigi ir noteikt kliniskos, dermatoskopiskos un morfologiskos kritérijus
dazadam BSK formam, jo to kliidaina interpretacija izraisa nepareizas arstéanas taktikas izvéli,
audzg€ja progres€Sanu un recidivu. Ultravioletais starojums nav vienigais predispozicijas
faktors, tacu saules gaisma ir ari svariga visparéjai veselibai un D vitamina sintézei ada, jo
novirzes no optimala D vitamina limena saista ar noslieci uz BSK attistibu. Ieprieks veiktie
pétijumi ir noradijusi uz nepiecie$samibu novertst primaro un recidivéjoso BSK, pamatojoties
uz izpratni par tas morfologisko uzbuvi, mikrovides biologiju. Uzkratie literatiiras dati liecina,
ka D vitamins antagonizé Sonic Hedgehog (SHh) signalu parraidi, tapéc tam ir nozimiga
aizsargajosa loma BSK attistiba.

Saja pétijuma tika noveértéta gan primaro, gan recidivéjo$o galvas un kakla BSK
izplatiba un Tpatnibas 79 pacientiem; BSK dermatoskopiskie kritériji; D vitamina Iimenis asinis
un D vitamina saisto$a proteina (DVP) ekspresija BSK; tika imiinhistokimiski noveértéti bazalas
membranas (BM) komponenti — IV tipa kolagéns un laminins; analiz€tas audzg&ja $tnu un ta
mikrovides (AM) 1patnibas, pétot alfa-gludo muskulu aktina (a-GMA), podoplanina (PDPN)
un SHh ekspresiju BSK. Tika noskaidroti biezakie dermatoskopiskie kritériji visiem BSK
tipiem, noteikti adas epitelija BM integritates bojajumi, noverota peritumoralas un visas
stromas a-GMA reaktivitates palielina$anas jaukta un recidivéjosa BSK. P&tijuma tika noteikta
izteikta SHh ekspresijas lTmena paaugstinasanas BSK agresivajos variantos — infiltrativajos,
jauktajos un mikronodularajos. Gan primaro, gan recidivéjo$o galvas un kakla BSK pacientu
kohorta tika noteikts D vitamina deficits. BSK pacientiem netika konstatéta statistiski nozimiga
atSkiriba starp virieSiem un sieviettm D vitamina Iimena raditajos asins seruma. Augstaks
D vitamina limenis novérots mazaka izméra un zemakas agresivitates BSK. Imiinhistokimiski
DVP ekspresija bija augstaka, turklat negativi korelgja ar SHh mazak agresivos audzgju veidos,
proti, virspusgjas un nodularas BSK, kas var liecinat par D vitamina aizsargfunkciju.

Atslegvardi: galvas un kakla bazalo stnu karcinoma, dermatoskopija, podoplanins,
IV tipa kolagéns, laminins, audz&ja mikrovide, Sonic Hedgehog, alfa-gludo muskulu aktins,

D vitamins, D vitamina saistosais proteins.



Abstract

Pathogenesis of Basal Cell Carcinoma and Features of Development
of Local Recurrences in Head and Neck

Ultraviolet radiation is known to be a major cause of skin malignancies, including basal
cell carcinoma (BCC), the most common type of skin cancer. With frequent development in the
head and neck region, BCC is characterized by deep tissue invasion and recurrence, therefore,
it is important to investigate clinical, dermatoscopic, and morphological criteria for different
forms of BCC, as misinterpretation leads to incorrect treatment tactics, aggressive tumour
progression, and recurrence. Ultraviolet radiation is not the only predisposing factor, also
sunlight is important for general health and vitamin D synthesis in the skin, which deviates from
optimal vitamin D levels with a tendency to develop BCC. Previous studies have highlighted
the need to systematically evaluate primary and relapsing BCCs based on a better understanding
of their morphological structure and the biology of a tumour microenvironment. Accumulating
evidence suggests that vitamin D antagonises the transmission of Sonic Hedgehog (SHh)
signals, and, therefore, plays an important protective role in BCCs development.

The prevalence and characteristics of primary and recurrent head and neck BCCs were
assessed in 79 subjects; dermatoscopic criteria were recognized; serum vitamin D levels and
vitamin D binding protein (DBP) expression in BCC tissues were assessed. The essential
components of the basement membrane (BM) — type IV collagen and laminin were evaluated
immunohistochemically; a tumour cell biology and tumour microenvironment (TME) were
explored by studying the expression of alpha-smooth muscle actin (a-SMA), podoplanin
(PDPN), and SHh. The most frequent dermatoscopic criteria were established for all types of
BCC; the impaired intergrity of the BM in BCC was confirmed; an increase in peritumoural
and whole-panstromal a-SMA reactivity was confirmed in mixed and recurrent BCC. A marked
increase in the level of SHh expression was observed in the aggressive variants of the BCC —
infiltrative, mixed, and micronodular. Vitamin D deficiency was determined in the cohort of
patients with both primary and recurrent BCC of the head and neck. There was no statistically
significant difference in serum vitamin D levels between men and women. Higher serum
vitamin D levels were correlated with the appearance of smaller neoplasms and a more
favorable disease prognosis. In smaller tumours with a favorable course, such as superficial and
nodular BCC, the association between high-DBP and low-SHh tissue expression was found,
providing supportive evidence of the existence of a link between vitamin D, proteins involved

in its metabolism, and SHh signaling pathway.



Keywords: basal cell carcinoma of the head and neck, dermatoscopy, podoplanin,
collagen 1V, laminin, tumour microenvironment, Sonic Hedgehog, alpha-smooth muscle actin,

serum D vitamin level, vitamin D binding protein.
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Darba aktualitate

Onkologijas problémas vienmér ir bijusas visu specialitau arstu uzmanibas loka.
Laundabigo audzg€ju sastopamibas biezums pasaulé turpina pieaugt (Sung et al., 2021; Niculet
etal., 2022). Pédgjos gados arvien vairak klinicistu un morfologu gan miisu valsti, gan arvalstis
pievér§ uzmanibu adas bazalo §anu karcinomai (BSK) (Niculet et al., 2022; Derjabo, 2014).
Cilveka laundabigo audzgju klasta BSK ienem treso vietu péc izplatibas biezuma aiz kunga un
plausu véza, un tas Ipatsvars starp adas audz&jiem veido no 50 Iidz 90 % (Montagna et al.,
2017). P&dgjos gados ievérojams BSK sastopamibas picaugums ir registréts daudzas valstis,
turklat audz&js parsvara tiek noteikts Eiropas iedzivotdjiem ar I un II adas fototipu péc
Ficpatrika (Fitzpatrick) skalas, kam miza garuma BSK risks picaug lidz pat ~ 30 %
(Verkouteren et al., 2017; Bauer et al., 2020; Muzic et al., 2017). Adas vézis arT Latvija ienem
treso vietu starp visam registrétam laundabigam slimibam, un, péc SPKC datiem, saslimstibai
ar BSK un adas plakansiinu (APK) vézi ik gadu ir vérojama tendence pieaugt (SPKC datubaze
2010-2019, p&dgjo reizi atjauninats 31.10.2023.).

BSK histopatogenézes un laundabiguma pakapes jautajumi joprojam raisa lielas
diskusijas. Lielakajai p&tnieku grupai ir stingrs prieksstats, ka BSK ar lokali destrukfivu
augSanu un zemu metastatisku potencialu ierindojas starp labdabigam un laundabigam
neoplazmam. Tomér pasaules literatiira ir aprakstiti metastatiska bazalo $tinu véza gadijumi ar
biezumu 0,0028-0,5 % (Lau et al., 2018). Jaatzimé, ka nepastav visparpienemta kliniska un
morfologiska klasifikacija, kas ievérojami sarezgl gan materiala izpéti ta analizes nolika, gan
dazadu specialitau arstu praktisko darbibu. Sadas klasifikacijas trikums izraisa griitibas un
nesaskanas adas bazalo $tinu véza kliniskaja un histologiskaja interpretacija, ka arf arstéSanas
metozu izvele, kuras var bt neatbilstosas véza histologiskajam tipam.

Lidz galam nav izstradati ar1 skaidri kliniskas un instrumentalas diagnostikas metoZu
lietosanas kritériji BSK un makroskopiski lidzigu patologisku procesu diferencialdiagnozei,
morfologiskie kritériji audzgja agrinai diagnostikai, slimibas prognozes un profilakses faktori.
Jaatzimé, ka Latvija izmanto modificéto Starptautisko histologisko klasifikaciju, ir izstradatas
kliniskas vadlinijas par BSK diagnostiku un arsté$anu, tadu nav vienotas pieejas, kas
specialistiem apgritina pareizu un savlaicigu arsté$anas metodes izvéli pacientam. Turklat vel
neatrisinata probléma ir dazu BSK biezas recidivesanas iemeslu noskaidrosana, jo, neskatoties
uz jaunam arsté$anas metodem, pasaulé joprojam tiek novérots augsts BSK recidivu skaits un
audzgja rezistence pret jaunakas paaudzes kimijterapiju. Tadél audzgja patogenézes un recidiva

izraisoSo faktoru izpéte ir aktuals medicinas un onkologijas pétniecibas virziens.



Nemot véra iepriek§ minéto, joprojam aktuala ir detalizéta BSK kliniska un

morfologiska izpéte, kompleksi lietojot kliniskas diagnostikas un morfologiskas analizes

metodes.

Darba meérkis

Darba mérkis ir noskaidrot galvas un kakla rajona adas primaras un recidivéjosas BSK

Kliniskas, dermatoskopiskas un morfologiskas ipatnibas, raksturot pacientu D vitamina statusu

un izpétit D vitamina nozimi galvas un kakla rajona BSK attistiba.

Darba uzdevumi

Promocijas darba mérka sasniegSanai izvirziti $adi uzdevumi:

1.

Ievakt un analizét galvas un kakla rajona adas primaro un recidivéjoso BSK
rekrutéto pacientu kliniskos datus, raksturot kliniskas gaitas Tpatnibas.

Veikt galvas un kakla rajona adas BSK dermatoskopisko izmeklésanu, izmantojot
dermatoskopu Dermlite DL3N ar PigmentBoost funkciju, analizét audzgja
dermatoskopiskos parametrus un novertét to nozimi augsta riska BSK noteiksana.
Izpétit un novértét izmainas audu un $inu limeni dazados BSK apakstipos,
izmantojot metozu kompleksu, kas ietver rutinas histopatologiju, imtinhistokimiju
un elektronu mikroskopiju.

Izpetit D vitamina statusu pacientiem ar galvas un kakla rajona adas primaro un
recidivéjoso BSK, nosakot ta limeni asins seruma, ka ari D vitamina saisto$a
proteina ekspresiju audzgja audos, noteikt iesp&jamo saikni ar audzgja attistibu.
Analizét Latvijas BSK pacientu kohortas kliniskos, molekularo markieru

ekspresijas un D vitamina ITmena datus, lietojot to analizei klasterizacijas metodi.

Darba hipotéze

1.

Dermatoskopiska un morfologiska izvértésana nepieciesama efektivai BSK
arsteéSanai un audzgja recidiva riska mazinasanai.

SHh signalcelam ir nozime BSK patogenézé, tam iesaistoties audz&ja un ta
mikrovides transformacijas procesos.

Agresivu BSK formu prevalence saistas ar zemu D vitamina lIimeni populacija.
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Darba novitate

Saja pétijuma pirmo reizi apkopoti galvas un kakla rajona adas primaras un
recidivgjosas BSK pacientu gan kliniskie, gan dermatoskopiskie un morfologiskie dati, ka ari
veikta audzgja recidivéSanas kontrole pécoperacijas perioda divu gadu garuma. Turklat visiem
galvenajiem BSK morfologiskajiem tipiem imiinhistokimiski tika izveértéti audzgja 1) vietjai
agresivitatei, 2) invazivitatei un 3) recidivé$anai nozimigi markieri, tostarp IV tipa kolagéns,
laminins, alfa-gludo muskulu aktins (a-GMA), podoplanins (PDPN) un Sonic Hedgehog
(SHh) proteins.

Papildus pétijuma ieklautajiem pacientiem tika analiz€ts D vitamina Itmenis asins
seruma, pirmo reizi vienlaikus nosakot D vitamina saisto$a proteina (DVP) ekspresiju audzgja
audos. Lai noteiktu iegiito rezultatu galvenas apaksSkopas, pirmo reizi tika izmantota

masinmacisanas hierarhiskas klasterizacijas metode.

Merka populacija

No 2016. gada 1. septembra lidz 2019. gada 1. septembrim pétijuma tika ieklauti
septindesmit devini pacienti, kuriem Rigas Stradina universitaté, Stomatologijas institiita,
Mutes, sejas un zoklu kirurgijas nodala, un Latvijas Onkologijas centra tika veikta galvas un
kakla BSK diagnosticésana un arstéSana. Kopuma tika registrétas 46 sievietes un 33 viriesi.
Pacientu vecuma diapazons bija 32-95 gadi. P&c operacijas pacienti tika novéroti 24 ménesus
recidiva agrinai atklaSanai un arst€Sanai. Tika iegiiti un pétiti pacientu kliniskie dati, veikta

jaunveidojumu kliniska un dermatoskopiska analize, noteikta to anatomiska lokalizacija.

Materiali tehniskais nodroSinajums
Petijuma lietoti materiali tehniskie lidzekli, izmantojot Rigas Stradina universitates AAI
Starpkatedru elektronmikroskopijas laboratorijas, Rigas Stradina universitates doktora studiju

un Roche Latvia granta sniegtas iespgjas.

Personigais ieguldijums

Promocijas darba autore veica: pétijuma planosanu, literattiras ievakSanu un tas analizi,
pacientu klinisko un dermatoskopisko datu ievakSanu un analizi, imi@inhistokimisko markieru
izveli, pamatojoties uz literatiiras analizi par izpétes tému, p&coperacijas perioda pacientu
kontroli, imtnhistokimisko reakciju rezultatu mikroskopisko analizi audu paraugos, audu
griezumu analizi elektronu mikroskopa, darba izmantoto att€élu veidoSanu, iegiiSanu un to
apstradi. Kopa ar darba vaditaju Dr. med. docenti Annu Ivanovu ieguva audz€ja materialu,

asist&jot pacientu kirurgisko operaciju laika.
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Etiskie aspekti
Petfjuma veiksanai sanemta Rigas Stradina universitates Etikas komitejas atlauja
2016. gada 8. septembri (skat. 4. pielikumu).
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1. Literaturas apskats
1.1. Bazalo Sunu karcinomas epidemiologija

BSK ir visizplatitakais laundabigais adas audzgjs, kas attistas no epidermas bazala slana
$tnam, un ta saslimstiba ar katru gadu pieaug visa pasaulé (Sung et al., 2021; Rubin et al., 2005;
Carruci et al., 2008). BSK veido Iidz 80 % no registrétajiem nemelanocitara tipa audzgjiem.
Eiropas populacija audz&js galvenokart skar personas ar I un II adas fototipu, kam ir 30 % BSK
attistibas risks dzives laika (Muzic et al., 2017; Abbas et al., 2016; Nolan et al., 2020). Lidz pat
80 % gadijumu BSK attistas galvas un kakla adas rajona (Ghafouri-Fard et al., 2010; Goh et al.,
2010). Visa pasaulé tiek zinots par lielaku BSK sastopamibu ekvatoridlajos neka polarajos
platuma grados un apgabalos ar ievérojamam kaukazieSu populacijam (Situm et al., 2008;
Bijlsma et al., 2006; Lehmann, 2009). Papildus vides, darba un citiem riska faktoriem,
pieméram, Ficpatrika (Fitzpatrick) skalas I adas tipa klatbiitnei, adas karcinomai gimenes
anamné&z€ un imiinsupresijai, ir noradita ultravioleta starojuma (UV) izraisito mutaciju nozime
BSK attistiba (Situm et al., 2008).

P&éc literatiiras datiem un miisu nov€rojumiem, BSK skarto pacientu vecums ir
novirzijies no 60—70 uz 40 un pat 30 gadiem, turklat jaunakajiem BSK pacientiem prevale
agresivas audzgja formas (Situm et al., 2008; Carruci et al., 2008). P&c starptautiskajiem
aprekiniem, ar BSK saistita mirstiba ir diezgan zema — 1 gadijums uz 100 tikstosiem (Muzic
etal., 2017; Abbas etal., 2016). Audz&ju raksturo Iéna progreséSana un reta attalinato metastazu
izplatiba vienlaikus ar biezi lokali invazivu un destruktivu augsanu, ko Jakobs (Jacob) pirmo
reizi aprakstija 1827. gada (Mackiewicz-Wysocka et al., 2013). P&dgjos gados ir atziméts to
pacientu skaita picaugums, kuriem attistas vairakas BSK (Khalesi et al., 2013). To izskaidro
val nu ar ozona slana iznicinasanu un ilgaku ultravioleta starojuma iedarbibu, vai kop€jo véza
izplatibas pieaugumu (Khalesi et al., 2013; Laikova et al., 2019). BSK médz attistities ka vairaki
bojajumi un vairak neka viena anatomiska lokalizacija, prezent€joties ar identisku vai dazadu

morfologisko tipu lidzaspastavésanu viena lokalizacija (Bartos, 2019).

1.2. Bazalo $tinu karcinomas riska faktori

Noteiktas BSK etiologijas nepastav, kas apgriitina savlaicigu profilaksi. Tadu ir
nozimigi BSK attistibas riska faktori: ilgsto$a atraganas saulé un biezi saules apdegumi, gaigais
adas tips, virieSu kartas dzimums, apstarojums, adas vézi gimenes anamnéze, noteiktu grupu
medikamentu (tetraciklinu grupas antibiotikas, biologiskie medikamenti, piemé&ram,
metotreksats) lietoSana un imiinas sistémas nomaksana (McDaniel et al., 2021). Dazi iedzimti

sindromi (Gorlin-Goltz, Bazeka, Rombo sindroms) izraisa multiplu BSK veidosanos. Gorlina-
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Golca sindroms ir autosomali doming&jos$a slimiba, kura 100 % gadijumu audz&ja tiek konstat&ta
PTCH1 (Proptein patched homolog 1 gene) géna mutacija, un pacientiem papildus multipliem
BSK var konstatét raksturigu fenotipu: platu deguna sakni, papildu krokas uz plaukstam,
cistiskas izmainas zoklos, skeleta sistémas malformacijas (Joshi et al., 2012). Bazeka sindroms
ir iedzimts, tas tiek parmantots péc domingjosa principa saistiba ar X hromosomu. Papildus
multiplu BSK attistibai tick atziméta atrofodermija, hipotrihoze, hipohidroze un matu folikulu
atrofija (Sereflican et al., 2017). Lidztekus multipliem BSK Rombo sindromu raksturo
hipertrihoze, vermikulara atrofodermija, trihoepiteliomas un periféra vazodilatacija
(van Steensel et al., 2001).

Ka viens no galvenajiem faktoriem, kas inicié¢ BSK attistibu, tiek aplikota UV nozime
(Situm et al., 2008; Tampa et al., 2020). UV rada kumulativus bojajumus un palielina adas véza
risku, jo UV izraisiti intracelulari DNS bojajumi var veicinat mutacijas un turpmaku laundabigu
adas audzgju attistibu (Lee et al., 2020). Jau 1992. gada Starptautiska V&za izpétes agentiira
noteica UV starojumu ka iesp&jamo kancerogenu, bet 2009. gada — ka I klases kancerogenu,
kas spgj izraisit adas bazalo un pigmentsinu audz&jus (Tenge et al., 2021). UV starojumu
raksturo vilnu garums 100—400 nm. Biologiska aktivitate ir pret&ja vilnu garumam — jo Tsaks
vilna garums, jo lielaka biologiska aktivitate, tapéc UVB (ultravioletais B starojums — vidgja
garuma vilnis) starojums ir ievérojami aktivaks par UVA (ultravioletais A starojums — gara
diapazona vilnis) starojumu (minimala eritémas deva mé&rama UVA —J/cm? bet
UVB —mJ/icm?) (Tenge et al., 2021). Katram UV starojuma spektram ir savs mérka
hromatofors. UVB staru hromatofors ir §tinas kodola DNS. UV fotoniem absorbgjoties uz DNS
molekulas, viens no svarigakajiem cietéjiem ir p53 géns, kas atbild par programmeétu $iinas
navi — apoptozi. UV izraisa adas antigénprezentgjo$o §iinu — Langerhansa §linu — bojaeju. Adas
imiinas sisttmas nomaksana UV ietekmé ir otrs svarigakais faktors kancerogenézes attistiba.
Jaatzimg, ka §is mehanisms attistas UV staru ietekmé jau suberit€émas stadija (Lee et al., 2020;
Rass et al., 2008). Saules un solarija iegiito staru ictekmé eritémas rajona epiderma veidojas
1zmainiti, pirmsvéza Stnam lidzigi keratinociti. Nepilnvertigas Stinas izveides gadijuma adai
trikst mehanisma $o $tinu atpazi$anai un savlaicigai iznicinasanai. UVB starojuma 80 % tiek
absorbéti epidermas virspus€ja slana Stinas, un tikai 20 % noklist [idz bazala slana Sinam. UVA
starojuma 30-50 % energijas absorb&jas dermas karpinu slani (Lee et al., 2020; Tenge et al.,
2021). UVA spgj radit ar1 brivos radikalus, izraisot Stunas kodola DNS bojajumu. Pieradits, ka
UVB izraisa molekularas izmainas, sekmgjot atipisku fotoproduktu, mutagénu — ciklobutana
pirimidina dim&ru — raSanos. Genotoksiska UVA starojuma darbiba notiek caur oksidativo

bojajumu (Tenge et al., 2021; Rass et al., 2008). Uzkrajoties p53 géna mutacijam, novérojama
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klonala $tinu ekspansija. BSK gadfjuma 85 % mutaciju saistas ar géniem, kas kode molekulara
signalcela SHh olbaltumvielas.

Mutacijam, kas aktivizé Hedgehog génus, tostarp protein patched homolog 1 gene
(PTCH1), Sonic Hedgehog (SHh) un Smoothened (SMO), ir bitiska nozime BSK
kancerogenéze (Situm et al., 2008; Tampa et al., 2020; Bijlsma et al., 2006; Lehmann et al.,
2009; Moisejenko-Golubovica et al., 2020). PTCH1 géns kodé SHh proteina receptoru, un ta
mutacijas izraisa parmérigu “izgludinata” transmembranas proteina (Smoothened, SMO)
izveidi, kas savukart izraisa ar gliomu saistita onkogéna (CPP) transkripcijas cela aktivizaciju
(Carballo et al., 2018). BSK $iinas tick novérots loti daudz dazadu somatisko mutaciju, daudz
vairak neka citos laundabigos audz&ju veidos. Lielakajai dalai So mutaciju ir ultravioleta
starojuma (UV) izraisita bojajuma pazimes (citozina bazes aizstaSana ar timidinu). Tapat 58—
69 % sporadiskas (neiedzimtas) BSK gadijuma audzgja tiek bojats PTCH1 géns, kas atrodas
9922.3 hromosoma, savukart 4465 % gadijumu mutacijas tick konstatétas TP53 géna, kas
atrodas 17913.1 hromosoma (Tsuji et al., 2005).

Vienlaikus UV tiek atzita par organismam nepiecieSama D vitamina avotu. Vairaki
pasaules literattiras dati pierada §1 vitamina butisko funkciju tadu laundabigu adas audz&ju ka
BSK, plakansiinu karcinomas un melanomas profilaksé, uzsverot D vitamina receptora (DVR)
audz&ju nomacoso funkciju ada (Harris et al., 2001). Attieciba uz diagnostiskiem raditajiem ka
ASV, ta ari citas attistitajas valstis 25(OH)D vitamina noteikSana kliniskaja laboratorija ir
joprojam visbiezak izmantojamais izmeklgjumu tests (Staples et al., 2006). Saistiba starp
D vitamina limeni un adas véza risku ir parbaudita vairakos pétijumos (Situm et al., 2008).
Dazadu pétijumu rezultati liecina, ka cilvékiem ar augstu D vitamina limeni ir mazaka iespgja
saslimt ar nemelanomas adas vézi neka cilvekiem ar zemu I[imeni, tomér Sie dati ir diezgan
pretrunigi (Bijlsma et al., 2006).

Uzkratie dati liecina, ka D vitamins antagonizé SHh signalcelu un aizsarga pret BSK
(Dong et al., 2022; Liu et al., 2020; Rass et al., 2008). Saskana ar vél vienu Bijlsmas un kolégu
(2006) novérojumu, nehidroksiléta D3 vitamina biologiska funkcija ir kavét SHh signala
parraidi (Bijlsma et al., 2006; Telfer et al., 2008). Daudzos zinatniskos p&tijjumos ir konstatgts,
ka SHh signalcela génos notiek mutacijas BSK attistibas laika, un eksperimenti ar dzivnieku
modeliem audzgja genézes laika ir paradijusi SHh cela genétisko izmainu funkcionalo nozimi
(Rass et al., 2008; Mosterd et al., 2008). Saskana ar Makarovas un kolégu (2017) p&tijuma
rezultatiem UV var veicinat BSK veidoSanos, ka arf radit audz&ja nomacosu D3 vitaminu
(Boulinguez et al., 2004; Li et al.,, 2020; Lara et al., 2017; Fidelis et al., 2021). P&c
Dzina Y. Tanga (Jean Y. Tang) no Stenfordas universitates teikta, miisdienas medicinas zinatne

ir pieradijusi, ka D vitamina deficits ir saistits ar paaugstinatu autoimiinu slimibu, kaulu lizumu,
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véza, sirds un asinsvadu slimibu un daudzu citu c€lonu mirstibas risku. Profesionalu vida
pieaug bazas, ka saules aizsarglidzekli, ko dermatologi ir ieteikusi, lai mazinatu saslimstibu ar
adas v&zi, var veicinat zemu D vitamina Iimeni, kam var biit negativa ietekme uz organismu
(Boitor et al., 2017; Asakura et al., 2020).

Geografiska faktora dél Baltijas regiona dzivojoSiem cilvékiem, taja skaita Latvijas
iedzivotajiem, iespgjams, ir zems ar hronisku ultravioleto starojumu saistits BSK attistibas
risks, tomér $ie jautajumi lidz §im nav pietiekami izpétiti. Tapat maz ir zinams par saules

starojuma nozimi vairak un mazak agresivu BSK attistiba.

1.3. Bazalo S§unu karcinomas kliniska aina

Kliniski un morfologiski BSK var izpausties ka virspusgja, mezglaina jeb nodulara,
infiltrativa, pigment&ta un jaukta, ka ar7 ka o formu apakstipi (Koyuncuer, 2014). Nodularas
un virspuséjas bazaliomas aug léni un pamata pieskaitamas zema riska BSK. Lai ar jebkurs
bazaliomu paveids var plasa zona sagraut apkartgjos audus vai pat metastazeties distali, $ads
scenarijs nav tipisks nodularam un virspusgjam bazaliomam. Infiltr§josas, sklerotiz&josas un
mikronodularas bazaliomas ir visagresivakas. Tap&c ir svarigi pirms arstéSanas metodes izveles
pareizi izvérteét klinisko un histologisko audzgja formu, lai mazinatu recidivés$anas risku. Katru
BSK formu raksturo noteiktas kliniskas un morfologiskas pazimes.

Virspusgja BSK izpauzas ka dazada lieluma eritematozs plankums ar norobezotam
malam, kas parasti ir perlamutra krasa, ka arT ar virsmas eroziju, bez tendences invazivai
augSanai (no daziem milimetriem lidz vairakiem centimetriem), kas parasti nereagé uz
pretiekaisuma terapiju. ST forma veido aptuveni 10-30 % no visam BSK (Dourmishev et al.,
2013). Diferenciala diagnoze ietver Bovena (Bowena) slimibu, aktinisko keratozi, psoriazi vai
ekzeému (Chen et al., 2006).

Nodulara jeb mezglaina BSK veido aptuveni 60-80 % no visam BSK un lokaliz&jas
visbiezak galvas un kakla adas rajona (Dourmishev et al., 2013). Kliniski ta izpauzas ar
palielinatiem, eksofitiem pérlu formas mezgliniem, izteiktam teleangiektazijam veidojuma
virsma un periferija (Cohen, 2022). Tipiska lokalizacija ir sejas un galvas ada. Biezi vien
elementa periferija vizualizeé valniti, kas sastav no mazam “perlém”.

Jaatzimé, ka nodulara BSK var noritét ar ar iz&ilojumu audzgja virsma vai atgadinat
cistisko BSK (Cameron et al., 2019). Teleangiektaziju dél ta biezi var lidzinaties hemangiomai
vai melanomai, it Tpasi pigmentétas BSK gadfjuma. Bojajumi ar lieliem izmériem un centralu
nekrozi defingjami ka ulcus rodens. BSK ar iz&ilojumu — ulcus rodens — jau no pasa

paradiSanas briza ir apalas Ciilas izskats, kas izplatas gan pa adas virsmu, gan dziluma, un ta
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neveido mezglus (Cameron et al., 2019; Chen et al., 2006). Tas malas ir skaidri norobeZotas,
tam ir neregulara forma ar iekaisuma pazimém. Diferenciala diagnoz€ jaieklauj traumatizeta
dzimumzime un amelanotiska melanoma (Dourmishev et al., 2013).

Mikronodulara BSK paradas ka plakans vai ar nelielu pacélumu virspusgjs plankums,
kas paplasina savas robezas laterali un horizontali (Prieto-Granada et al., 2015).
Mikronodularas BSK izéaloanu novéro reti, un parasti tam ir balgani dzeltena krasa.
Jaunveidojumi ir plakani, ar Skietami skaidram kontiram un blivi, veicot palpaciju (Cohen,
2022; Cozzi et al., 2022). Visbiezak lokalizgjas uz sejas un muguras adas.

Pigment&tas BSK pazimes var atrast jebkuram kliniska audz&ja variantam. Pigmenta
krasa vari€ no tumsi zilas 11dz melnai, jo bazalo $tinu ligzdinas ir parpilditas ar melaninu un
melanofagiem (Abudu et al., 2019). Melanociti atrodas starp audzgja ligzdam, bet melanofagi
atrodas stroma. Diferenciala diagnoze ir javeic ar Jaundabigo melanomu (Abudu et al., 2019;
Cohen, 2022).

Infiltrativa BSK visbiezak lokaliz&jas kermena augigja dala vai uz sejas. Reti novéro
parest€ziju vai jutigumu, kas nozim& audzgja perineiralo invaziju, jo pa$i, ja audzgjs ir
lokalizéts uz sejas (Pampena et al., 2021; Cozzi et al., 2022). So klinisko variantu bieZi noveérts
par zemu, kad tiek lemts par ekscizijas robezam. Kliniski ta ir balgana, kompakta.

Sklerotizgjosa BSK kliniski prezent&jas ka infiltréts balts rétai 1idzigs plankums ar
nedaudz spidosu virsmu un izplisto$am robezam (Pampena et al., 2021; Camela et al., 2023).
Veidojuma centra var Konstatét punktétas hiperpigmentacijas zonas, dazada lieluma erozijas,
atrofiskas izmainas, dishromiju (Camela et al., 2023).

Pinkus fibroepitelioma ir audzgjs, kas parasti izpauzas ka roza vai eritematozs virs adas
pacelts mezglins, kas var lidzinaties seborejas keratozei vai akrohordonam (Damani et al.,
2022). Visbiezak atrasanas vieta ir uz muguras adas, jo 1pasi sievieteém. Diferenciala diagnoze
ietver intradermalu névusu, aktiniskas keratozes, keratoakantomas, seborejas keratozes,
plakanstinu karcinomu (Reggiani et al., 2013).

Audzgja formu, kas saistita ar plakansiinu diferenciaciju, sauc par metatipisku BSK. Sis
formas kombinacija apvienotas gan BSK, gan plakansiinu karcinomas pazimes (Madej-
Czerwonka et al., 2022; Camela et al., 2023). Kliniski metatipiska tipa BSK paradas ka izol&ts
mezglin$ vai plankums ar virsmas iz¢ilojumu, kas parklats ar hemoragisku kreveli (Camela
et al., 2023).

Pie multiplu BSK atrades, Ipadi jauniem pacientiem, ir jaizsledz Gorlina-Golca
sindroms (Barto§ et al., 2019). Sis sindroms ir vienadi bieZi sastopams gan virieSiem, gan

sievietém. Lidztekus vairakiem BSK elementiem pacientam tick diagnosticéti palmoplantarie
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iespiedumi, odontogénas zokla cistas un citi audzgji, pieméram, meduloblastoma (Bresler et al.,

2016). Sada gadijuma BSK formas var atskirties vienam pacientam atkariba no lokalizacijas.

1.4. Bazalo Sunu karcinomas patogenéze

BSK attistiba nozimiga ir gan arvides faktoru ietekme, gan pacienta organisma pasibas.
SHh morfogéns ir butisks dazadu $tnu procesu regulators embriogenézes un picaugusa dzives
laika. Audzgja attistibas gadijuma aberanta SHh signalcela aktivacija notiek vai nu signalcela
molekulu mutacijas dél (t. i., neatkarigi no liganda), vai SHh pastiprinatas ekspresijas dél
(atkarigi no liganda) (Evangelista et al., 2006; Karhadkar et al., 2004; Sanchez et al., 2004;
Berman et al., 2003). SHh ligandi saistas ar transmembranas receptoru PTCHL, kur§ regulé
Hedgehog kompleksa aktivitati. Lai gan SHh signalcel$ parasti tiek aktivéts péc liganda
saistiSanas ar receptoru, Ir pétiti ar vairaki mehanismi, kas raksturo CPP proteina aktivitates
palielinasanos liganda iztrilkuma gadijumos (Hanna et al., 2016). Visizplatitakas mutacijas ir
PTCHI1 inaktivgjosas mutacijas vai SMO aktiviz&josas mutacijas (Kim et al., 2019; Caro et al.,
2010). BSK gadijuma mutacijas PTCHI1 ekspresija novér§ reakciju uz Stnas cikla
kontrolpunktu (checkpoint) ciklinu B1 un veicina CPP aktivaciju (Hanna et al., 2016; Celebi
etal., 2016). Nelielai dalai BSK ir konstatéta ari SHNP funkcijas zuduma mutacija, kas ir
negativs SHh signalcela regulators. Tadel lokali progresgjosiem vai metastatiskiem audzgjiem
vai pacientiem ar genétisku noslieci uz BSK sistémiska arstéana ar SHh signalcela
inhibitoriem var bt pamatota. Citas izplatitas mutacijas ir UV raditi specifiski defekti p53

audzgja supresora géna, kas noteikti gandriz pusei BSK (Bonilla et al., 2016).

1.5. D vitamina nozime bazalo $tinu karcinomas patogenéze

D vitamina nozime klasiska izpratné ir saistita ar kalcija un fosfora metabolisma
reguléSanu un 11dz ar to ar1 kaulu augSanu un parbtivi (Lehmann, 2009). Miisdienas D vitamins
ir atzits par hormonali aktivu lipidos $kistoSu vitaminu ar daudzam funkcijam, kas saistitas ar
cilvéka organisma fiziologisko procesu sarezgito regulésanu (Bijlsma et al., 2006; Lehmann,
2009). Cilveku un dzivnieku ada Dz vitamina (holekalciferola) sint€ze notiek no
7-dehidroholesterola (7-DHH) ultravioleto B staru ar vilna garumu no 290 Iidz 315 nm ietekmé&
(1.1. attels).
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1.1. attéls. D vitamina metabolisms un sintéze

UVB staru ietekm@ D3 vitamina sint€zes process notiek keratinocttos, kas satur CE. Tie ir nepiecieSami D3
vitamina prekursora, 7-dehidroholesterola fotokimiskai parvér$anai aktivaja forma (kalcitriols 1, 25(OH)2D 3).
D vitamina hidroksiatvasinajumu aktivitates ir saistitas ar kodolreceptora ligandu saisto$a doména DVR
iesaisti§anos. Turklat D3 vitamins ir iesaistits gan veselu, gan ar BSK ietekm&tu keratinocitu
biologisko funkciju un génu ekspresijas regulésana, ko veicina RRRBR o un y kodolreceptoru klatbatne.
Satsinajumi: UVB, ultravioletais B; DVR, D vitamina receptors; RRRBR o un v, ar retinskabi saistitie
reti sastopamie receptori o un y; BSK, bazilo §iinu karcinoma.

Neliels daudzums D3 vitamina nonak organisma ari ar partiku, piem&ram, zivju ellu,
sviestu, olam un pienu. Vienlaikus D, vitaminu (ergokalciferolu) var iegit tikai no augu
izcelsmes partikas produktiem, pieméram, rauga, maizes, s€ném un daziem darzeniem. Ta ka
abi vitamini ir biologiski inerti, tie tiek parveidoti aknas un nierés (Moisejenko-Golubovica
et al., 2020; Sun et al., 2020; Morgado-Aguila et al., 2021). Jaunako publikaciju autori zino par
D3 vitamina (D3) hidroksi (OH) metabolitu kimiskas sintézes celu daudzveidibu (Brzeminski
etal., 2022).

Misdienas D vitamins tiek klasificéts ka hormons, kura funkcijas ietver sp&ju radit un
modulét biologiskas reakcijas audu mérksiinas, regulgjot génu transkripciju (Brzeminski et al.,
2022; Warwick et al., 2021). D vitaminam ir §tnu receptori un nesgjproteins, D vitaminu
saistoSais proteins (DVP). Cirkulgjosa DVP uznems$anu veicina endocitozes process vairakos
epitélijsanu tipos (Simolitinas et al., 2019). D vitamina receptori pieder receptoru grupai, kas
raksturo steroidu-retinoidu-vairogdziedzera hormonu receptoru lokalizaciju Siinas kodola.
Lipofila hormona molekulas iekliist caur plazmatisko membranu, skérso Siinas citoplazmu un
saistas ar noteiktam DNS vietam Stnas kodola, kur modulé mérka génu ekspresiju. Citu autoru
rezultati liecina, arT retinskabes receptoram radniecigie barenreceptori (retinoic acid receptor-

related orphan receptors) RRRBRa un RRRBRY funkciong ka receptori endogéni razotam
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nekalcémiskajam 20-hidroksi- un 20,23-dihidroksivitaminam D (Mostafa et al., 2015;
Slominski et al., 2017).

Raksturojot D vitamina darbibu, jaatzimé ta klasiska funkcija, kas ir saistita ar kalcija
un fosfora metabolisma reguléSanu, un neklasiska, kas ieklauj Stnu proliferacijas un
angiogenézes nomaksanu, tadéjadi demonstréjot antiapoptotisku un pretaudz&ju iedarbibu,
insulina sekrécijas kontroli un katelicidinu intracelularas sintézes aktivizésanu (Warwick et al.,
2021; Asakura et al., 2020). Saistiba starp D vitamina ITmeni un adas véza attistibas risku ir
analiz€ta gan masu, gan citu autoru pétijumos (Mahamat-Saleh et al., 2020; Moisejenko-
Golubovica et al., 2021). Uzkratie dati liecina, ka D vitamina sp&ja nomakt SHh signalcela
aktivaciju izskaidro ta aizsargdjoso darbibu BSK gadijuma (Asakura et al., 2020; Mahamat-
Saleh et al., 2020). Viens no aprakstitajiem D3 vitamina darbibas mehanismiem ir 1,25(OH).D
izraisita DVR transkripcijas aktivacija ar rezult€joSu keratinocitu diferenciacijas uzlabosanos
un §tnu proliferacijas samazinasanos (Moisejenko-Golubovica et al., 2021; Mahamat-Saleh
et al., 2020). Keratinocttos ir gan 1-a-, gan 25-hidroksilaze, tapéc tie var lokali razot kalcitriolu
(Martin-Gorgojo et al., 2021). Nav zinams, vai seruma 25(OH)D limena izmainas normas
robezas izraisa kalcitriola [tTmena mainu. Tap&c joprojam nav skaidrs, vai izmainas normala
seruma 25(OH)D Iiment izraisa izmainas $tinu kalcitriola l[imeni, DVR aktivaciju vai genétiskas
aktivitates transformaciju (Mahamat-Saleh et al., 2020; Martin-Gorgojo et al., 2021).

Nehidroksiléta D3 vitamina biologiska iedarbiba ierosina SHh signalu nomaksanu (Jeon
etal., 2018; Amrein et al, 2020). Ir padzilinati pétita SHh, Wnt/B-katenina un
hialuronana/CD44 signalcelu loma D vitamina reguléSana un to nozime Stnu proliferacija
saistitas mutacijas veicina BSK kancerogenézi (Jeon et al., 2018; Samuel et al., 2008; Amrein
et al., 2020; Ince et al., 2019). Ir ari noradita divpus&ja UV ietekme uz BSK kancerogenézi, gan
stimul&joSu, pastiprinot mutagenézi, gan inhib&josu, aktiviz€jot D3 vitaminu (Samuel
et al., 2008).

Nemot véra gan D vitamina sint€zes ipatnibas ada, kam nepiecieSams intensivs
ultravioletais B starojums, gan nepietickamu D vitaminu saturosu dzivnieku izcelsmes produktu
patérinu, D vitamina deficita probléma ir ieguvusi globalu nozimi. D vitamina deficita riska
grupa ietilpst zidaini, griitnieces, vecaka gadagajuma cilveki, cilveki, kas paklauti ierobezotai
saules iedarbibai, ka ari pacienti ar aptaukoSanos un slimibam, kas saistitas ar tauku

malabsorbciju (Morgado-Aguila et al., 2021; Mahamat-Saleh et al., 2020).
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1.6. Bazalo Siinu karcinomas starptautiska kliniska klasifikacija

BSK stadijas noteik$anai jaizmanto pasreiz&ja 8. versija Amerikas Apvienotas véza
komitejas (AAVK) / Starptautiskas véza kontroles savieniba (SVKS) starptautiskas audzgja
stadijas klasifikacijai (TNM) (Amin et al., 2017; Brierley et al., 2019) (1.1. tabula). BSK
gadijuma audzgja stadijas noteikSanas procedira histopatologiskais apstiprinajums ir obligats.
Limfmezglu stavokla novertejums stadijas noteikSanai tiek veikts, izmantojot klinisko parbaudi
un instrumentalos izmekl&jumus.

Adas véZza klasifikacija at3kiras atkariba no anatomiska regiona. PaSlaik adas bazalo
Stnu vezis tiek klasificets atseviski 1) galvas un kakla rajona, 2) plakstinu ada un 3) visos citos
anatomiskajos regionos.

Klinika tiek izmantota BSK adas formas TNM klasifikacija, kas balstas uz primara
audzg€ja pazimju, limfmezglu un metastazu izvértésanu (Keohane et al., 2018; Brierley et al.,
2019). Recidiva risks, ka tas atspogulots 1.2. tabula, liela méra nosaka talakas terapijas un
dinamiskas novéroanas taktikas izvéli, tadel tas janovérte tidal pec BSK diagnozes
morfologiska apstiprindgjuma, kuru nosaka p&c Starptautiskas morfologiskas klasifikacijas

(Vornicescu et al., 2021).

1.1. tabula
Bazalo Siinu karcinomas iedalijums stadijas

TNM

Stadija
0 TisNoMo
I T1NoMo
1] T2NoMo
11 T3NoMo, TiN1Mo, T2N1Mo, T3N1 Mg
v T1N2Mo, T2N2Mo, TaN2Mo, TieokursNaMo, TaNjeokursMo, TiebkursNjebkursM1

T — primars audzgjs, N — metastazes regionalos limfmezglos, M — attalas metastazes.

1.2. tabula

Recidiva riska vertéSanas kriteriji

Pazime

Zems risks

Augsts risks

Lokalizacija un izmérs

e Sejas centrala dala, plakstini,

uzacis, periorbitalais apvidus,
deguns, lupas, zods, zoklis, ausis
un apvidus ap ausim, denini,
genitaliju apvidus, plaukstas un
pédas;

< 6 mm vaigi, piere, skalps, kakls
un apaksstilbu prieksgja virsma

< 10 mm rumpis un ekstremitates
(iznemot plaukstas, pedas, potites
un apaksstilbu prieksgjo virsmu,
nagus un potites) <20 mm

e Sejas centrala dala, plakstini,

uzacis, periorbitalais apvidus,
deguns, lupas, zods, zoklis, ausis
un apvidus ap ausim, denini,
genitaliju apvidus, plaukstas un
pédas;

> 6 mm vaigi, piere, skalps, kakls
un apaksstilbu prieksgja virsma

> 10 mm rumpis un ekstremitates
(iznemot plaukstas, pedas, potites
un apaksstilbu prieksgjo virsmu,
nagus un potites) > 20 mm
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1.2. tabulas turpingjums

Pazime Zems risks Augsts risks
Veidojuma robezas Skaidri izteiktas V3ji izteiktas
Statuss Primars Recidivs
Imiinsupresija Nav Ir
lepriekseja apstarosana |\ ., piiiysi It bijusi
S§aja zona
Morfologija Mezglaina, virspus€ja forma %g?r::;ejosa, sklerotizgjosa, jaukta
Perineirala iesaiste Nav Ir
(mikroskopiski)

1.7.  Bazalo Siinu karcinomas morfologiska aina un starptautiska klasifikacija

BSK mikroskopiska struktira ir tikpat daudzveidiga ka makroskopiska. Audz&ja
epitelialo izcelsmi noteica E. Krompehers (1903), identificgjot solidas jeb nodularas, adenoidas,
cistiskas, hialinizg&tas, parakeratotiskas un miksomatozas adas BSK formas. Savukart V. Lévers
(1948, 1961) identificgja nediferencétas un diferencétas adas BSK formas.

P&c Skrivenera (Scrivener et al., 2002) datiem, adas BSK raksturo vienveidigas, mazas
ovalas formas nediferencétas Stinas ar lieliem kodoliem, kas aiznem gandriz visu $iinas tilpumu,
atstajot Sauru citoplazmas malu. Siinas ir izvietotas loti blivi vai nedaudz brivi, veidojot dazada
izméra un formas ligzdotas struktiiras. BSK §iinas biezi novietojas perpendikulari bazalajai
membranai (BM). BM veidojoso struktiiru zudums ap atseviskam audzgja $tinu ligzdam notiek,
parejot no Iénas neinvazivas uz agresivas augsanas BSK (Garcia et al., 2009). Sie autori ir
uzsvérusi, ka BSK audzgju virspusgjos un nodularajos variantos ligzdas ieskauj nepartraukta
BM, kas sastav no IV un V tipa kolagéna un laminina, savukart infiltrativajiem un morfeja
(morfea) formas variantiem nav BM un ir izteikta stromas desmoplazija. Turklat ieprieks veikto
petijumu rezultati liecina, ka kolagéna un laminina ekspresija BM atskiras primaraja un
recidivéjosa BSK (Marasa et al., 2008). Dalai solido kompleksu vienmér ir saistiba ar epidermu.
Audzgja saistaudu stroma biezi notiek mukoida degeneracija, stroma dazreiz ir infiltréta ar
iminas sistémas Stinam (Vantuchova et al., 2006; Scrivener et al., 2002). levérojami sasniegumi
BSK izpratng ir iegiiti, petot audz&ja mikrovides (AM) arhitektiiru. Ta ietver: i) daudzveidigas
Stinas, kas var biit gan pastavigas, ka, pieméram, fibroblasta tipa $iinas, gan Stinas, kuru izcelsme
saistita ar asins $inam un kuram piemit fagocitaras un imunas funkcijas; ii) ekstracelularas
matrices molekulas un matrici noardoSos enzimus un iii) cauraugosos asinsvadus (Peltanova
etal., 2019). Jaatzimg, ka ar aktinu bagata fenotipa attistiba stromas Siinas tika demonstréta
agresivos BSK variantos — mikronodularajos un morfeja tipa, salidzinot ar nodularajiem
(Cristian et al., 2001). Imunhistoktmisko p&tfjumu rezultati liecina par stromas alfa-gludo

muskulu akfina (a-GMA) ekspresijas palielinasanos agresivos BSK (Mercut et al., 2014;
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Bozdogan et al., 2002; Pilloni et al., 2009; Adgeboyega et al., 2010; Lau et al., 2018; Salan
et al., 2018). Jamin, ka pétiti arTt BSK un tas stromas $tinu autokrinas un parakrinas sazinas celi
un to nozime audzgju inici€Sana un progresésana (Roma-Rodrigues et al., 2019).

Ka mingts ieprieks, adas BSK atkariba no kliniskajam un morfologiskajam iezimém tiek
sadalita diferencétas un nediferencétas formas.

Diferencétas BSK formas ietver audz&jus ar adas piedeklu diferenciacijas pazimém
(Carrasquillo et al., 2021): adenoida BSK ar diferenciaciju adas piedeklu — sviedru un tauku
dziedzeru — struktiiru virziena; BSK ar piloidu diferenciaciju — ar mata folikula struktiru
diferenciaciju; keratotiska (epidermoida) bazalioma ar izteiktam parragos$anas pazimém; jaukta
BSK un basospinocelulara karcinoma. Savukart nediferencétas BSK formas ietver virspusgjo
multicentrisku formu; skleroz&josu (morfeja tipam lidzigu) formu; divus nodularas BSK formas
variantus — pigment&tu un cistisku (Chung, 2012).

Starp diferencétam BSK visizplatitaka forma ir adenoida tipa bazalioma ar dziedzeru
diferenciaciju (Tambe et al., 2013). Sadu BSK formu raksturo mezgli un mezglini ar bazaloidu
Sinu izkartojumu; reiz€m audzgja redzamas pigmenta melanina nogulsn€Sanas pazimes.
Caurulveidigi epitélijstinu pavedieni biezi atgadina mezginu rakstus. Raksturigi arT ar mucinu
piepilditi dazada izméra dobumi (Liersch, Schaller, 2014; Saxena et al., 2016; Murkey et al.,
2017; Megha et al., 2018; Sethi et al., 2021).

BSK ar tauku dziedzeru diferenciaciju nav izplatita, tomér §T audzgja forma bieZi skar
galvas un kakla rajona adu (Save et al., 2018). Audzgja histopatologija ietver BSK klasiskas
pazimes — audzgja $tinu mezglus ar bazaloidu izkartojumu, audu fiksacijas retrakcijas plaisas
uz robeZas ar stromu, neregularas kontiiras. Audzgja mezglos atrodas §tinu salinas ar maziem
tauku pilieniem to citoplazma. So §tinu struktiira ir Iidziga sebocitu struktiirai. ImiinhistokTmiski
§1s BSK mezglu $iinas uzrada epitelidla membranu antigéna pozitivitati, tomér pastav ari
diferencialas diagnostikas griitibas. Izmantojot imiinhistokimijas metodi, ir analiz&ta ari citu
markieru, pieméram, bcl-2 un podoplanina (PDPN), izmanto$anas lietderiba (Shash
et al., 2020).

BSK ar matu folikuliem lidzigam diferenciacijas pazimém tiek sauktas par bazaliomam
ar piloidu diferenciaciju (Carrasquillo et al., 2021). Kliniski §1 BSK forma neuzrada agresivu
gaitu, iz&llojumus un infiltrativo aug$anu. Nobriedu$o matu folikulu izveide $ai BSK formai
nav raksturiga. Solidos, dazreiz masivos peréklos nosaka parragotas strukttras “sipolu” forma
un ragveida cistas. Sadas BSK formas sauc ari par keratotiskam un parakeratotiskam (Misago
et al., 2004). Vienlaikus jaatzimg, ka §1 BSK forma ir saméra maz pétita. Citu autoru pétijumos
demonstréts, ka, nosakot androgéno receptoru ka markieri, iminhistokimijas reakcija var

noskirt o BSK formu no trihoepiteliomas (Carrasquillo et al., 2021). Japiebilst, ka nesenos
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pétijumos zinots par BSK ar matu folikulu diferenciaciju péc staru terapijas (Cardoso et al.,
2022). Tomer pastav arT uzskats, ka trihoepitelioma un bazalioma ar plakanstinu diferenciaciju
ir dazadas BSK histologiskas formas. BSK ar plakansiinu diferenciaciju var ietvert piloidas
strukturas, bet ta atSkiras no trihoepiteliomas ar lielu Stnu klatbitni, kas 1idzigas epidermas
dzelonaina slana Stnam. Tas savieno labi attistitas desmosomas. Dazas no $im Stnam ir
atrodami keratohialina graudini (Webb et al., 2015). Vietas ar plakansiinu diferenciaciju
centrali tick konstatétas cistas ar raga slana zvinam. Diferencgjot §is divas BSK formas, ir
jaizslédz gadijumi ar cistu un ragveida masu klatbiitni, bet jaatstaj piloidas struktiiras un
nenobriedusus matu folikulus ar sakotnéjam stiebru veido$anas pazimém. Kopuma lietderigak
biitu apvienot §is divas formas, lai izvairitos no neskaidras terminologijas un nomenklatiiras.

Virspuséjs multicentriskais BSK veids biezi attistas uz kermena, sejas un kakla rajona
adas. Audzgja Stnas ir mazas, ar lieliem, monomorfiem kodoliem, bieZi novéro mitozes, reizém
daudzkodolainas §tnas. Siinas veido apali ovalas solidas audz&ja struktiiras (Chung, 2012;
Vantuchova et al, 2006). Audzga stroma tick novérota iminStinu un aktiva
fibroblastu reakcija.

Morfeja (morphea) tipa BSK rodas solidas bazaliomas morfogengzes rezultata, §is veids
diezgan biezi izéulo. ST ir vaji diferencéta forma ar ievérojamu domingjoso stromalo
komponentu, visbiezak lokaliz&jas sejas un kakla rajona ada (East et al., 2016; Scrivener et al.,
2002). Audzgja stroma biezi ir ne tikai sklerozeta, bet ar1 hialinizeta. Epitélija pavedieni ir Sauri,
isi vai vidgja garuma, izvietojas kédés plasos stromas apgabalos, vietam savstarpgji
anastomozgjas. ST BSK forma dzili iestiepjas derma lidz pat hipodermai, kas palielina
laundabiga audzgja recidivéSanas risku.

Fibroepitelialas BSK formas morfologiska iezime ir audzgja struktiras daudzveidiba.
Audzgju raksturo trabekularas, alveolaras, retak solidas strukttiras (Sellheyer et al., 2012).
Reizém histopatologiska atrade ir audzgja salinas ar bazaloida tipa $inam. Taja pasa laika
histologa praksé ir ievérojami vairak adas BSK morfologisko variantu.

No visiem uzskaititajiem histologisko formu veidiem visizplatitaka ir solida mezglaina
jeb nodulara BSK. Mikroskopiski to raksturo lieli audzéja mezgli (Mackiewicz-Wysocka et al.,
2013). Dazos solidos audzgjos paradas dazada izmera cistiski dobumi, kas dod pamatu runat
par nodularas BSK cistisko formu. Iespgjams, 3T paradiba ir saistita ar audzgja distrofiskiem
procesiem, kas liecina par audz&ja vaskularizacijas atpalik§anu no ta proliferacijas atruma. Bez
mezglainas cistiskas BSK formas reizém var diagnosticét keratotiskas formas esibu ar izteiktas
keratinizacijas pazimém mezgla centralaja dala, ka arT adenoida tipa audzgja mezglus ar
“poram” (Niculet et al., 2022). Solidi laukumi prezenté mazu, nediferencétu $tinu apgabalus.

Stinas atrodas ciesi blakus cita citai ar lieliem hiperhromiem kodoliem, kas aiznem gandriz visu
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Stinas citoplazmu, atstajot Sauru, ne vienmé&r kKonturétu citoplazmas malu. Noapalotas vai
neregularas formas audz€ja mezgla robezu raksturo augstas prizmatiskas bazalas Stnas, kas
veido palisadi. Parasti audz&ja mezgla periférija var noteikt plaisas, kas radusas audu retrakcijas
del. Dazreiz solido audz&ju mezglu centra kopa ar galveno mazo $tinu pamatmasu tiek registréts
neliels skaits noapalotu varpstveida un zvaigznotas formas Stinu, kuras atdala stroma. Visbiezak
audzgja stroma ir miksoida vai mukoida tipa, reiz€m keloida tipa. Taja ir kolagénas skiedras,
retak amiloida fibrillas. Audzgja stroma var biit arl nedaudz tiiskaina. Galvena audz€ja
parenhimas dala atrodas dazadas dermas dalas, un dala audz&ja mezglu ir saistiti ar epidermu
(Mackiewicz-Wysocka et al., 2013; Bartos et al., 2016).

Interesantaka un retak sastopama BSK histologiska forma ir salikta jeb jaukta tipa
bazalioma, kura novéro bazala un dzelonaina tipa $iinu proliferaciju, kas ir lidziga plakansiinu
karcinomai (Bartos$ et al., 2016).

Visizplatitakie BSK histopatologiskie apakstipi ir nodulara jeb mezglaina, superficiala,
mikronodulara, infiltrativa, adenoida, bazoskvamoza forma, turklat pirmie divi apakstipi ir
domingjosi (Mercut et al., 2014). Citi petijumi par audzgja sastopamibu ir paradijusi, ka
nodularais apakstips veido 40—60 % BSK, virspusgjais un pigmentetais BSK apakstips veido
attiecigi 15-30 % un 1-2 % (Daya-Grosjean et al., 2005). BSK progresé$ana ir 1éna, un ta reti
metastaz&jas audz&ja nomaktas apasinos$anas dé] (Mercut et al., 2014; Fernanda et al., 2017).
Tomér Sis audzgjs biezi uzrada plasu destruktivu augSanu (Omland et al., 2016). Literatiira
aprakstitie BSK recidivésanas raditaji ir loti dazadi — no 10 lidz 67 % (Fernanda et al., Griffiths
et al., 2005; Rios-Buceta et al., 2007), savukart rezidualo audz&ju prevalence svarstas no 7 %
lidz 45 % (Rios-Buceta et al., 2007). Ir vérts atzimét, ka aprakstiti gadfjumi, kad BSK ne tikai
spontani progresé, bet arT regresé un izzad (Franchimont et al., 1982; Griffiths et al., 2005;
Swetter et al., 2003). Ir noradits, ka, neskatoties uz pietiekamu progresu BSK diagnostika un
arstéSana, recidivéjosi, agresivi un metastatiski audzgja varianti joprojam rada nopietnu
izaicinajumu veselibas apripes sist€mai (Lupu et al., 2016).

Nemot véra $adas lielas morfologiskas BSK variacijas un to nozimi ka prognostiskam
faktoram, ir loti svariga pareiza audzgja tipa interpretacija atbilstosi Starptautiskai
histologiskajai klasifikacijai (The 2022 edition of ICD-10-CM C44.91), kas atainota 1.3. tabula.
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1.3. tabula

Bazalo Siinu karcinomas Starptautiska histologiska klasifikacija
(The 2022 edition of ICD-10-CM C44.91)

Mezglaina jeb nodulara bazalo $tnu karcinoma (nodular (solid) basal cell carcinoma) 8097/3
Virspusg&ja bazalo $tunu karcinoma (superficial basal cell carcinoma) 8091/3
Mikronodulara bazalo $tinu karcinoma (micronodular basal cell carcinoma) 8090/3
Infiltrativa bazalo $tnu karcinoma (infiltrating basal cell carcinoma ) 8092/3
Sklerozgjosa / morfeja tipam lidziga bazalo $tinu karcinoma 8092/3
Bazalo siinu karcinoma ar plakansiinu diferenciaciju (basosquamous carcinoma) 8094/3
Bazalo §tinu karcinoma ar keratotisku diferenciaciju (keratotic basal cell carcinoma) 8090/3
Bazalo stinu karcinoma ar adneksoidu diferenciaciju (basal cell carcinoma with 8098/3
adnexal differentiation)

Fibroepiteliala bazalo $anu karcinoma (pinkus fibroepitelioma, fibroepithelial basal cell 8093/3
carcinoma)

Latvija tiek izmantota modificéta bazalo sanu audzeju klasifikacija: primara bazalo sanu
karcinoma M8090/3, multicentriska bazalo stinu karcinoma M8091/3, morfeja (morphea) tipa
M8092/3 bazalo stnu karcinoma, fibroepiteliala M8093/3 bazalo plakanstnu karcinoma
M8094/3, metatipiska karcinoma M8095/3.

1.8. Instrumentalo metoZu nozime bazalo Siunu karcinomas izmekléSana

BSK diagnostiku bieZi sarezgl fakts, ka kliniski adas bojajums var imitét citus
labdabigus un laundabigus veidojumus. Jebkuras adas patologijas diagnoze pamatojas uz
sadiem kritérijiem (Peris et al., 2019):

1) anamnézes dati;

2) fiziskas apskates (kliniskas izmekleSanas) dati, dermatoskopiskas izmekl€Sanas

dati;

3) biopsijas materiala vai dazos gadijumos citologiska audz&a materiala

histopatologiskas izpétes dati.

Diagnoze pamatojas uz pacienta siidzibam un simptomiem, un to apstiprina
dermatoskopiski, citologiski vai histologiski, veicot bojajuma nospieduma citologijas vai
biopsijas analizi. Latvija lielakoties lieto audzgja citologijas un biopsijas izpé&ti.

Biopsijas laika iesp&jams iegtit informaciju par audzgja invazijas plaSumu un dzilumu.
Veidojumam, kurs rada aizdomas par BSK, javeic riipiga diagnostika, lai lemtu par ekscizijas
vai citu arstéSanas taktiku. Adas veidojumu diagnostiku parasti veic dermatologi vai kirurgi.
Tapat loti riipigi apskatama ada citas kermena dalas un veicama regionalo limfmezglu palpacija,

ja ir aizdomas par infiltrativu vai bazoskvamozo karcinomu.
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Pacienti ar primaru metastatisku BSK loti riipigi jaiztauja par iespgjamiem aizdomigiem
adas veidojumiem anamnézé un jebkadu adas veidojumu likvidaciju arstniecisku vai
kosmétisku iemeslu dél.

Jo savlaicigak BSK tiek diagnosticéta, jo lielaka pacienta iesp&ja biit izarstétam ar labu
kosmétisku efektu, kas ir loti svarigi, nemot véra to, ka audzgjs biezak skar sejas adu. Galvena
pazime ir eritematozs plankums, kas nedzist. Papildus uz ta var veidoties krevele, kas noiet un
veidojas no jauna (Schwartzberg et al., 2005; Peris et al., 2019). Nodularas BSK paradas uz
sejas, auss, galvas matainaja dala un citur ka spidigs perlamutra krasas mezglin$ ar izteiktam

teleangiektazijam (Nelson et al., 2016).

1.8.1. Bazalo Siinu karcinomas instrumentala diagnostika

Dermatoskopija (epiluminiscenta mikroskopija) ir in vivo metode, kas lauj veikt adas
veidojumu diferencialo diagnostiku un agrini noteikt adas audzéjus — BSK, plakansiinu
karcinomu un melanomu, ka ari diferencét tos no citam adas slimibam (Lallas et al., 2015).
Izmeklgjums tiek veikts, balstoties uz daudzsolu algoritmiem, un tie ir pieméroti arstiem
iesacgjiem dermatoskopijas nozare.

Dermatoskopija ir efektiva un vienkarSa metode adas véza atklasanai augsta riska
pacientiem, ka ar1 pacientiem, kuriem nav stidzibu, jo adas audzgji ilgi var palikt nepamaniti.
Adas veéza attistibas augsta riska pacientiem tiek pieskaititi individi ar adas apdegumiem
anamnéz€, multipliem pigmentétiem veidojumiem un pacienti ar iedzimtiem
pigmentveidojumiem, ka arf ar diagnosticétiem audzgjiem gimenes anamneze.

Misdienas tiek lietots dermatoskopijas variants, kas derigs gan névusu kartograféSanai
(mole mapping), gan visa kermena fotograféSanai, ko veic ar ipasam iekartam -—
dermatoskopiem (piem., MoleMax HD, Fotofinder). Tie lauj apvienot klinisko informaciju ar
dermatoskopisko un sekot veidojumu izmainam laika (Trigoni et al., 2012).

Kliniski BSK izpauzas atikirigi, un tas diferencialdiagnoze atkiras no névusa, adas
plakanstinu karcinomas un melanomas. Lai gan histopatologiska izmekléSana joprojam ir
standarta diagnostikas procediira, tiek ieteikts izmantot uzlabotus diagnostikas instrumentus,
tostarp dermatoskopiju, jo ta ir €rtaka un atraka diagnostiska metode (Verduzco-Martinez et al.,
2013). Dermatoskopija kliist butiska, izveloties arst€Sanas metodi un noveért§jot audzgja
ipasibas, pieméram, lokalizaciju, izméru, sagaidamo histopatologisko apakstipu, rezidualo
audzgja audu esamibu, recidiva risku, robezaudus kirurgiskas arstésanas laika (El-Sayed et al.,

2020; Lallas et al., 2013; Emiroglu et al., 2015; Popadi¢, 2014).
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Dermatoskopiskie BSK diagnostiskie kritériji ietver arborizgjo$o asinsvadu klatbitni;
1sas, smalkas teleangiektazijas; klavas lapam lidzigas struktiras; lielas, zilganpelékas olveida
ligzdas; baltas svitras; iz¢tulojumu; vairakas nelielas erozijas; spidigus, baltus laukumus;
fokus€tus punktus; pienaini rozigus 11dz sarkanigus laukumus; ritenu spieku zonas un vairakus
zili pelekus punktinus un lodites (Popadi¢, 2014; Puig et al., 2012; Lallas et al., 2013; Wozniak-

Rito et al., 2018). Biezakas struktiiras paraditas shematiski izveidotaja 1.2. att€la.

Arborizeti asinsvadi Zili pelekas Klavas lapai
Zilas ovoidas ligzdas globulas lidzigas
; . struktiiras
Spieku ritenu zonas
Iz&tlojums
epidermas
R = virsma
Epiderma * Dermc?eplsiermals o ‘
savienojums o9
. / O '~ [ ®/ v .
[ '
‘ ; “
Derma

Derma

BSK audz&ja masa ar zilam

Qvoidam ligzdam

1.2. attels. BSK galvenie dermatoskopiskie kriteriji

Shéma ataino galvenos BSK dermatoskopiskus kritérijus,
kas veido pamatu §T audzgja kliniskajai diagnostikai.

Latvija ir pieejama arT konfokala lazerskengjosa mikroskopija, kas lauj in vivo iegit
nativu adas rajona att€lu un noteikt izmainas $tinu Itmeni. Tapat ka, veicot datortomografiju,
tiek izdaliti atseviski horizontali slani dazados adas Iimenos (Peppelman et al., 2016). ST metode
reizém var aizstat biopsijas nepiecieSamibu.

Optiskas koherences tomografija uzrada daudzsoloSus rezultatus un sniedz adas audzgja
dzilas robezas novértejumu, bet §is tehnologijas diferencéSanas sp&ja pirmsvéza stavokliem no
laundabigiem procesiem izradijas mazak efektiva (Holmes et al., 2018).

Fluorescences spektroskopija izradijas efektiva, pamatojoties uz biokimisko audu
sastava analizi. ST metode lauj agrini atklat Jaundabigo audz&ju, bet ta robezas noveértgjuma un
diferencialas diagnozes starp laundabigu un labdabigu veidojumu rezultati ir pretrunigi
(Andreeva et al., 2021). Strukturalas audu ipasibas var noteikt, izmantojot diftizas atstaro$anas
spektrometrijas metodi, specifiskums un jutiba ar So metodi attiecigi ir 72-92 % un 64-92 %
robezas. Lidz ar $o metozu paradiSanos adas véza diagnostika ir agrinaka un precizaka, bet

galigo diagnozi var noteikt tikai p&c tam, kad veikta histologiska izmekl&sana.
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1.8.2. Bazalo Suinu karcinomas attéldiagnostikas metodes

Kruskurvja rentgenizmekléSana, ultrasonografija, datortomografija, kodolmagnétiska
rezonanse vai pozitronu emisijas tomografija indicétu distalo metastazu noteikSanai multiplas
BSK sindroma gadijuma, pieméram, Gorlina-Golca (Gorlin-Goltz) sindroma gadijuma, ka ar
BSK ar plakansiinu metaplaziju un dzilu audu destrukciju (Gupta et al., 2020). Saja gadijuma
BSK diagnostika liclakoties aprobeZojas ar ultrasonografiju skartas zonas limfmezgliem.
Smadzenu datortomografija vai kodolmagnétiska rezonanse veicama pacientiem ar
metastatisku BSK un jebkadiem simptomiem, kas norada uz centralds nervu sistémas iesaisti
patologiskaja procesa. Sis izmeklgjums ieklaujams ari sakotn&ja izmekl&$anas plana pacientiem

ar galvas matainas dalas BSK III un IV stadija.

1.8.3. Bazalo Siinu karcinomas biopsija un indikacijas to veikSanai

Biopsijas veik$ana BSK gadijuma ir arkartigi stridigs jautdjums, no otras puses, ta
pielaujama adas audzgju gadijuma, ja bez tas nevar noteikt pareizu diagnozi (Haws et al., 2012).
Tomeér jebkura adas véza gadijuma prieksroka ir pilnigai ekscizijas biopsijai.

Aizdomigu adas veidojumu biopsija javeic pareizi. Tiem nedrikst veikt kriodestrukciju,
elektroeksciziju, kiretazu vai apstradat ar destruktiviem lazeriem. Nepareiza materiala
panemsSana vai arst€Sana bez pieraditas diagnozes var sekmét agresivu audzgja invazivu
augSanu, transformaciju un metastazeSanu. Ja ir iespgjams, ekscizijas biopsija javeic ar vismaz
2—-4 mm atkapi periferiski veselos audos un ar 4 mm atkapi dziluma taukaudos. BSK gadijuma
nav nepiecieSams veikt eksciziju Iidz piegulosajai fascijai, ka tas rekomendéts melanomas
gadijuma. Tacu, ja kliniski, dermatoskopiski vai citologiski ir aizdomas par agresivu BSK,
veidojumu ir rekomend@ts ekscidét péc melanomas kirurgiskas arstéSanas vadlinijam. Ta reizé
bis diagnostiska un terapeitiska manipulacija (Wolberink et al., 2013; Aldana et al., 2019). Ja
pastav Saubas par veidojuma dabu vai ari pilna apmeéra ekscizijas biopsija nav iesp&jama, var
veikt pilna dziluma incizijas vai punch biopsiju.

Incizijas biopsija pielaujama lieliem veidojumiem uz sejas, plaukstam vai pédam, tacu
audu parauga dzilumam ir biitiska nozime BSK stadijas precizésanai (Quazi et al., 2020). Nav
pieradits, ka incizijas biopsija un lokala anest€zija veicinatu jebkada adas audzeja diseminaciju
un agresivaku uzvedibu, tacu janem véra, ka biopsiju parasti veic visbiezakaja vai vistumsakaja
pigmentveidojuma dala, ka, pieméram, pigmentéto BSK gadijuma.

Perforacijas jeb punch biopsija piemérojama loti mazu veidojumu pilnigai iznemsanai
un materiala iegisanai no liela veidojuma aizdomigakajam vietam (Aldana et al., 2019). Saja

gadijuma biopsijas materialu analizé patologs ar pieredzi adas audzg&ju diagnostika. Patologa
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sleédziena atbilstosi AAVK Kklasifikacijai jaieklauj kliniski morfologiskais apakstips, audz&ja
izm@ri, audzgja klinisko robezu raksturojums, ka ari anatomiska lokalizacija (Amin

etal., 2017).

1.9. Bazalo §inu karcinomas arstéSana

Pedgjos 50 gados adas audz€ju arst€Sana ir loti mainijusies sakara ar padzilinatiem
pétijumiem onkologija. Viens no svarigakajiem aspektiem sekmigai arst€Sanai ir agrina primara
audzgja ekscizija 4-6 ned€lu laika kop$ diagnosticgSanas briza un limfmezglu (sargmezgla)
ultrasonografiska izmekl€sana, ja tada ir nepiecieSama (Peters et al., 2020). Preciza slimibas
stadijas un BSK tipa noteikSana, ievérojot visas patologa norades, ir butiska terapijas
talakajai planoSanai.

ArstéSanas plans visiem pacientiem péc nepiecieSsamibas apspriezams multidisciplinara
arstu konsilija ar kirurga, mutes, sejas un zoklu kirurga, onkologa kimijterapeita, radiologa
terapeita, patologa, dermatologa un / vai citu specialistu dalibu. Terapijas pamata ir veidojuma
ekscizija ar atkapi veselu audu robezas, limfmezglu (sargmezglu) ultrasonografija vai biopsija,
ja tada ir nepiecieSama, un adjuvanta terapija atkariba no slimibas stadijas (Casey et al., 2021;
Fecher, 2013).

Metastatiska BSK uzskatima par neizarstéjamu slimibu, taéu ar molekularu
mérkterapiju, imiinterapiju, fotodinamisku terapiju un kimijterapiju iesp&jams loti butisks
dzivildzes pagarinajums un pacientu dzives kvalitates uzlabojums. Pacientiem ar BSK
anamnéze turpmak veicama loti rlipiga kontrole, lai agrini novérstu iesp&jamu slimibas recidivu
vai jauna audzgja attistibu (Fecher, 2013).

ArstéSanas laika var paradities lietotas lokalas, kirurgiskas, staru un kimijterapijas
vélinas izpausmes — BSK recidivs, deformgjosu rétaudu veidoanas, neirokognitivs deficits,
kaulu destrukcija, staru dermatits, sekundaro audz&ju attistiba. BSK pacientiem ir obligata
stingra radiologiska kontrole. Atkariba no recidiva riska un metastazéSanas iesp&jamibas var
modificét noveroSanas reZimu. Slimibas gaitas prognozeSanai véra nemami vairaki faktori:
anatomiskie (audz€ja lokalizacija, ta invazijas pakape, blakus struktiiru iesaistiSanas),
histologiskie (audzgja anaplazijas pakape, sarkomatozu komponentu esamiba), kliniskie

(limfmezglu iesaiste).
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1.9.1. Bazalo Siinu karcinomas kirurgiska arstésana

Misdienas ir iespejams arstét BSK ar 5-fluoruracilu, lietojot imikvimodu, CO; lazeru,
kiretazu, krioterapiju, fotodinamisko terapiju, staru terapiju un kirurgijas metodi, ieskaitot
mikrografisko kirurgiju (Goldenberg et al., 2013; Clark et al., 2014; Villani et al., 2022).

Latvija kirurgiska arstéSana tiek izmantota ka rutinas metode radikalai adas audzgju
arstesanai. Ilgstosi tika lietota plaSa ekscizija ar lielu atkapi veselo audu robezas, bet pedgjos
gados, pamatojoties uz randomizéto pétijumu ieteikumiem, atkape veselos audos ir krietni
samazinajusies par labu organu saudz&josam operacijam (Mutimer et al., 2021). Pieradits, ka
BSK turpmako gaitu péc primara perékla ekscizijas nenosaka ekscizijas plaums, bet ta ir
atkariga no audzgja invazijas dziluma ada un ta morfologijas. Audzg&ju ekscidé kopa ar blakus
esoso veselo audu dalu ar noteiktu atkapi tajos (Mutimer et al., 2021).

Atkariba no audzgja stadijas un audz&ja izméra, konstat&jot agresivas bazaliomas ar
plaSu destrukcijas virsmu un lielu dzilumu, ekscid€ arT zemadas audus ar muskulu skiedram
un / vai fasciju skiedram. Ja attistas reziduals audzgjs vai griezuma linijas atrastas véza $tnas,
reekscizija veicama plasaka apmera, lai nodrosSinatu pilnigu audzgja iznemsanu veselu audu
robezas. NepiecieSamibas gadijuma brici slédz ar adas Iéveri vai izmantojot citu plastiskas
kirurgijas metodi.

Operacijas efektivitate ir atkariga no kirurga pieredzes un dazadiem citiem faktoriem —
audzgja lokalizacijas, pirmreizéja audzgja izplatibas, ta slimibas gaitas, invazijas dziluma vai
infiltracijas, regionalo metastazu esamibas un izplatibas, ieprieks veiktas operativas darbibas
un staru terapijas, ka art audzgja histologiskas formas. Tap&c pirms operacijas svarigi noteikt
prognostiskos faktorus un metastazésanas risku. Ap 40 % pacientu, kam bija arstéta BSK
anamné&zg, piecu gadu laika tika nov&rots slimibas recidivs cita lokalizacija, savukart 21-41 %
recidivs tika diagnosticéts ieprieksgjas BSK ekscizijas rajona ar paradisanos jau divu gadu laika
péc primaras audzgja ekscizijas (Blixt et al., 2013; Costantino et al., 2006; de Silva et al., 1985;
Silverman et al., 1992).

Recidivésanas prognozeé svariga nozime ir ieprieks lietotai terapijai. Arvalstis galvas un
kakla rajona bazaliomam plasi izmanto mikrografisko kirurgiju, tacu Latvija to nelieto lielo
izmaksu un apmacitu specialistu trikuma dél. ST metode lauj maksimali saglabat veselus audus
ap bojato rajonu un pilnigi izgriezt audz&ju (Mosterd et al., 2008). Efektivitates zina
mikrografiska kirurgija ir labaka par kirurgisku eksciziju veselu audu robezas ar noteiktu atkapi
(Narayanan et al., 2014). Bolingezs (Boulinguez et al., 2004) zinoja, ka 24 % gadijumu

nepilnigi iznemti audz&ja audi, lietojot BSK kirurgisku eksciziju veselu audu robezas, kluvusi
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agresivaki un recidiveé. Savukart audz€ja pilnigas ekscizijas gadijuma ar tiram rezekcijas linijam
BSK recidivs ir vérojams tikai 10 % gadijumu (Walker et al., 2006).

Mikrografiskas kirurgijas gadijuma ar talit€§ju audu izp&ti mikroskopa arst€Sanas
efektivitate pieaug no 93,5 % lidz 100 % (Leibovitch et al., 2005; Malhotra et al., 2004).
Vertgjot kirurgiskas manipulacijas galvas un kakla rajona, jaatzimé ar estétiskais efekts (Petit
etal., 2000; Smith et al., 2011). P&c izméra mazam, nodularam un pigmentétam BSK, péc
literatiiras datiem, rekomend&jama atkape ir 4-5 mm, kas 95 % gadijumu garanté recidiva
iztrikumu piecu gadu laika, savukart pie 3 mm atkapes — tikai 85 %. BSK, kas lielaka par 2 cm,
sklerotiz&josa tipa, vai audzgja recidiva gadijuma ir jaoperé ar 10—15 mm lielu atkapi veselu
audu robezas, kas, nemot véra anatomiskas un estetiskas tpatnibas, ir griti izpildams galvas un
kakla rajona (Wilson et al., 2004; Kimyai-Asadi et al., 2007; Griffiths et al., 2007). Ja attalums
no audzgja malas lidz griezuma Ilinijai ir minimals (4 mm), p&tijumos ir konstatéta lidz 5 %
rezidualu audzgju attistiba (Quazi et al., 2020; Mutimer et al., 2021). Ir pieradits, ka agresivi
augosu audzeju gadijuma (infiltrativa s. morfeja tipa vai mikronodulara forma) biezi ir veikta
nepilna ekscizija — vidgji tris reizes biezak neka virspusgjas vai nodularas formas gadijuma
(Miszczyk et al., 2017; Luz et al., 2015). Ja primariem infiltrativiem audzgjiem ir veikta
ekscizija ar 3 mm atkapi, konstatéts, ka tiras rezekcijas Iinijas ir bijusas tikai 66 % pacientu,
5 mm atkapes gadijuma — 82 % pacientu, bet tikai 13—15 mm atkapes gadijuma tiras rezekcijas
linijas bijusas vairak neka 95 % pacientu (Ramdas et al., 2018; Quazi et al., 2020; Mutimer
et al., 2021). Operacijas efektivitates raditajs ir 82 %, atkapjoties 5 mm sklerotizgjosas BSK
kirurgiskas ekscizijas laika (Ramdas et al., 2018; Cole et al., 2019; Miszczyk et al., 2017; Luz
et al., 2015). Turklat BSK operacijas galvas un kakla rajona bieZi pavada turpmakas plastiskas
kirurgiskas operacijas, rotéta Ievera lietojums un lielas izmaksas.

Izveloties kirurgisku vai citu terapijas metodi, pamata ir janoverte tas iesp&ja mazinat
lokala recidiva risku. Lielaka dala metoZu ir piemérojama maziem veidojumiem (nodularas,
pigmentétas, virspuséjas BSK) zema riska zonas. Lielam, recidivéjosam, izéiilojusam vai
infiltr&josi augosam BSK pastav lielaks recidiva risks, tade] arT terapija biis daudz agresivaka

un var radit veselibas risku, ka ar nopietnu estétisku defektu.

1.9.2. Bazalo §iinu karcinomas staru terapija

Apstaro$ana piemérota BSK pacientiem, kuriem nav iesp&jams veikt kirurgisku
arstéSanu, ka arT paliativos noliikos pacientiem ar plasiem neopergjamiem veidojumiem. Ta ir
otra biezaka terapijas metode péc kirurgiskas ekscizijas (Cognetta et al., 2012). Metode ir

kontrindicéta pacientiem ar xeroderma pigmentosum, sistémiskam saistaudu slimibam
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(sklerodermija) un bazalo $inu névusu (Gorlina-Golca sindromu), jo ta var veicinat jaunu
audzgju attistibu apstaro$anas zona. Piecgadu izarstéSanas biezums BSK pacientiem, kuriem
tika lietota staru terapija, ir > 90 % (Nestor et al., 2019).

Sai metodei parasti ir sliktaks kosm@tiskais efekts un ari briice dzist 1enak. Ka biezakas
komplikacijas minams staru dermatits, sapes un iekaisums starojuma zona, nieze, alopécija
galvas matainaja dala, depigmentacija, teleangicktazijas, adas atrofija vai pat staru izraisita
nekroze (Skiveren et al., 2012). To nedrikst lietot tuvu acu zonai, loti piesardzigiem jabiit
deguna un auss rajona, jo var izraisit skrimsla sabrukumu. Staru terapija var palielinat
sekundaras BSK, citu nemelanomas adas audz&ju un sarkomu risku (Watt et al., 2012).
Radiologi veic apstaroSanu dazados rezZimos, ka, pieméram, audz€jam, kas ir mazaks par 2 cm
diametra, ording 45 Gy 15 frakcijas 3 ned€lu laika, bet audzg&jiem, kas lielaki par 2 cm diametra,
attiecigi 54 Gy 18 frakcijas 3,3 nedélas (Cognetta et al., 2012; Skiveren et al., 2012). BSK
apstaroSana biezak tiek izmantota tuvfokusa rentgenoterapija, bet, ja audzgja biezums ir lielaks
par 1 cm, tad distances staru terapija ar atriem elektroniem vai fotoniem lineara paatrinataja.
Metode ir dargaka par parasto kirurgisko eksciziju, turklat prasa ipasu aprikojumu (Nestor
et al., 2019). ApstaroSanu veic tikai sertificéts radiologs terapeits.

Randomizets kontroléts pétijums paradija, ka, salidzinot kirurgisku eksciziju ar
apstarodanu 347 pacientiem ar sejas BSK <4 cm diametra, kirurgiskas operacijas efekts péc

Cetriem gadiem bija ticami labaks neka p&c apstaroSanas (Avril et al., 1997).

1.9.3. Bazalo Siinu karcinomas lokala medikamentoza terapija

Fluoruracils

Fluoruracilu (5-fluoruracils) lieto virspuséjas BSK arste$anai, ja citas metodes nav
piemérotas (multipli veidojumi, griiti pieejamas lokalizacijas) (Naik et al., 2016). Lietojot So
medikamentu, 5% krému neliela daudzuma uzklaj bojatajam vietam divas reizes diena.
Terapijas ilgums ir no 6 lidz 12 nedélam. Kontrindikacijas Sai topiskajai terapijai ir kaulu
smadzenu nomakums, infekcijas, malnutricija, griitnieciba, dihidropirimidina dehidrogenazes

nepietiekamiba.

Imikvimods

Imikvimodu (Imiquimod) lieto primaru virspus&ji augosu (morfologiski pieraditu) BSK
arst€Sanai pacientiem ar iminsisttmas nomakumu, audz€ju, ne lielaku par 2 cm diametra,
arstéSanai ja nav iesp&jams lietot kirurgisko arsté$anas metodi vai arT pacients atsakas no

operacijas (Singal et al., 2016). Imikvimods ir Toll receptora-7 agonists, kas inducé citokinu
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izdali, ta iedarbojoties uz BSK $inam. 2004. gada ASV Partikas un zalu parvalde (ASV PZP)
to rekomend@ja lokalai terapijai virspus&ju BSK arsté$anai pacientiem ar nomaktu imunitati, ka
ar1 veidojumiem, kas nav lielaki par 2 cm un atrodas uz rumpja, kakla vai ekstremitateém,
iznemot plaukstas un pédas adu (Bubna, 2015). Pétijumos novérots, ka BSK prognoz&jamais
piecgadu izarstéSanas biezums, vertgjot ar Kaplana Meijera metodi, bija 86 % (Vidal et al.,
2007). BSK pacientiem 5 % krému neliela daudzuma klaj uz bojata adas rajona ar atkapi 1 cm
pa perimetru piecas reizes nedgéla, péc aplikacijas to nenotirot un nenomazgajot vismaz astonas

stundas. ArstéSanas kurss parasti ir seSas nedéelas.

Fotodinamiska terapija

Metodes pamata ir gaismas inducéta audz€ja Siinu bojaeja ieprieks fotosensibilizéta
vieta. Tai ir loti labs kosmétiskais efekts, tacu izarstéSanas potencials ir ievérojami zemaks (70—
90 %) neka citam BSK arstéianas metodém (Collier et al., 2020). Audu fotosensitivizésanai
pamata lieto divus savienojumus — 5-aminolevulinskabi (5-ALS) un metilaminolevulinatu
(MAL). Latvija 81 metode vairs netiek izmantota lielo izmaksu dé] (Matei et al., 2013).

Tomeér jaatzimé, ka Britu Dermatologu asociacija uzskata, ka topiska MAL un 5-ALS
fotodinamiska terapija ir efektiva metode virspuséjas BSK arstéanai, tai pieskirot
rekomendaciju pakapi (Morton et al., 2008). Metode lietota ar1 plasak izplatitu nodularu
audz&ju gadijumos vai audz&ju lokalizacijas, kur ir apgritinata kirurgiska ekscizija, pieméram,

acs plakstin$ vai degungals.

1.9.4. Bazalo Siinu karcinomas sistéemiska terapija

Kimijterapija

Lidz$ingjie petijumi par lokali izplatitas vai metastatiskas bazaliomas terapiju ar
metotreksatu, bleomicinu, vinkristinu, 5-fluoruracils, ciklofosfamidu, daktinomicinu vai
toijjomicinu parliecinoSu efektivitati neuzradija (Basset-Seguin et al., 2018). Pacientiem ar
metastatisku vai recidivéjoSu bazaliomu, kam kirurgija vai apstaro$ana vairs nav piemérojama,

rekomendé mérkterapiju (Poggi et al., 2013).

Merkterapija

Jaunakas paaudzes terapijas pamata ir merkterapija, kas iedarbojas selektivak. Tie ir
medikamenti, kas iznicina véZa Siinas, blok€jot to augSanu. Kombinétas shémas dod lielaku
efektivitates procentu, tapéc onkologiskie pacienti, sanemot miisdienigu terapiju, var dzivot

ilgak un ar labaku kvalitati (Poggi et al., 2013).
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SHh signalcelam ir izSkiroSa nozime audzgja Stinu attistiba un augsana. Cilvékiem SHh
visaktivakals ir embrionala perioda, bet Hedgehog proteini iesaistiti ari dazadu laundabigo
audzg€ju genéze (Caro et al., 2010). Mutacijas $os procesus nodros§inosos génos pacientiem ar
BSK atrodamas 90 % gadijumu (Evangelista et al., 2006). Pamatojoties uz viena starptautiska
daudzcentru nerandomizéta II fazes kliniska pétfjuma rezultatiem, ASV PZP atlava
vismodegibu (vismodegib) lietot izplatitas (lokalas un distalas) BSK arst&$anai, jo pozitivais
guvums tika novérots 94 % pacientu ar metastatisku un 81 % — ar lokali izplatitu BSK (Tong
et al., 2022). Vismodegibu lieto pa 150 mg perorali. Ja paradas mokosas blaknes (muskulu
krampji, alop&cija, pienemsanas svara vai nogurums), terapiju var uz laiku partraukt un péc tam
atkal atsakt (Poggi et al., 2013). Ta ka zemakas devas nav pétijumos parbauditas, tad devu

samazinasana pagaidam netiek rekomendéta.
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2. Materiali un metodes
2.1. Meérkpopulacija un bazalo Siinu karcinomas pacientu atlases kriteriji

Sis pétijums tika planots un veikts ka prospektivs petijums laika. P&tfjuma tika rekrutéti
79 pacienti ar aizdomam par galvas un kakla BSK, kas prospektivi arstéti Rigas Stradina
universitates Stomatologijas institiita, Mutes, sejas un zoklu kirurgijas nodala, un Latvijas
Onkologijas centra no 2016. gada septembra lidz 2019. gada septembrim. P&tamo pacientu
grupas vecuma diapazons bija no 32 lidz 95 gadiem. Pacientu adas tipi tika noverteti saskana
ar Ficpatrika klasifikacijas skalu (Fitzpatrick, 1988). No visiem BSK pacientiem 46 bija
sievietes un 33 viriesi. Kliniskie dati ietvéra informaciju par pacientu dzimumu un vecumu,
klinisko ainu, dermatoskopiskas izmekleSanas rezultatiem, D vitamina limeni asins seruma.
Audzgja raksturojums ietvéra informaciju par BSK adas bojajuma ilgumu, veidu apskates laika,
anatomisko lokalizaciju un audzgja izméru. BSK pacientiem ar D vitamina deficitu tika
nozimé&ta D vitamina terapija atkariba no ta deficita smaguma pakapes. Slimibas recidivs tika
novérots divu gadu laika p&coperacijas novérosanas perioda.

Svarigakie pacientu ieklauSanas kritériji bija dermatoskopiski un histologiski
apstiprinata primara vai recidivéjosa adas BSK ar noteiktu audzgja morfologisko variantu. Saja
pétijuma tika izmantotas tikai pilniba izgrieztas primaras un recidivéjosas BSK ar 10 mm atkapi
veselos audos. SeSdesmit viens gadijums no 79 (77,2 %) bija primarie audzgji, savukart
18 (22,8 %) — recidivéjosas BSK. Divdesmit deviniem pacientiem histologiski tika
diagnosticéta jaukta tipa BSK, no tiem 18 virieSiem un 11 sievietém. Recidivéjosa BSK
septinos (38,9 %) gadijumos attistijas no kirurgiski iznemtiem primarajiem audzgjiem, kas
iegiiti konkréta pétijuma ietvaros. Pacienti ar recidivu seSu méneSu lidz divu gadu laika tika
paklauti atkartotai arstéSanai. Vienpadsmit (61,1 %) pacientiem péc mazak invazivu arstéSanas
metoZu izmanto3anas attistijas BSK recidivs. Sis izmantotas un registrétas mazak invazivas
arstéSanas metodes bija attiecigi krioterapija — 6, CO2 lazerterapija — 3, lokalais imtinas atbildes
modifikators — imikvimoda kréms — 2 gadijumi. Astoniem pacientiem tika diagnostic€ta
nodulara tipa BSK, vienam — virspusgja, diviem — bazoskvamoza karcinoma.

P&tljumu apstiprindja Rigas Stradina universitates Etikas komiteja (Ilémums
Nr. 11/08.09.2016.), ka arT tika sanemta rakstiska informé&ta piekriSana no visiem pétfjuma
ieklautajiem pacientiem. Audz€ja audu paraugi tika iegiti, ieveérojot Helsinku
deklaracijas principus.

Visos gadijumos, kad tika apstiprinata BSK, tas dazadie veidi tika izdaliti atbilstosi
starptautiskajai klasifikacijai. Jaunakaja Pasaules Veselibas Organizacijas (PVO) adas audzgju

klasifikacija paredzéts, ka BSK tiek iedalita divos veidos, pamatojoties uz sarezgito gaitu,
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recidiva attistibas risku un ieteicamo turpmako arstéSanu: 1. zemaka riska audz€ji — nodulars,
virspusgjs, pigmentéts un infundibulocistisks (BSK variants ar papildu diferenciaciju),
fibroepitelials; 2. augstaka riska audzgji — bazoskvamoza karcinoma, skleroz&josa / morfeja,

infiltrgjosa, BSK ar sarkomatoidu diferenciaciju un mikronodulara (Elder et al., 2018).

2.2. Laboratoriska D vitamina limena noteikSana asins seruma

Asins paraugi D vitamina Iimena noteik$anai tika prospektivi panemti no visiem BSK
pacientiem un nodoti sertificétajai E. Gulbja laboratorijai (LATAK akreditacija ISO 15189).
Kopégjais D vitamina limenis asins seruma tika noteikts, izmantojot hemiluminiscences metodi
ar Cobas 800 analizatora palidzibu (Roche, Sveice) (Garnett et al., 2019; Vandikas et al., 2022;
Enko et al., 2014).

2.3. Dermatoskopiska bazalo Siinu karcinomas diagnostika,

tas noverteSanas Kkriteériji

Dermatoskopiska izmekleSana tika veikta ar manualo rokas dermatoskopu (3Gen
DermLite DL3N ar Pigmentboost; Olympus, ASV), izmantojot 30 mm x 10 objektivu pirms
audz&ja masas ekscizijas. Lai vizualizétu BSK bojajumus, tika izmantotas gan kontakta, gan
bezkontakta metodes polarizétas gaismas rezima. BSK bojajuma dermatoskopiskas
prezentacijas digitala fotografésana tika veikta, izmantojot Samsung Galaxy S9+ (Samsung
Electronics, Koreja, Seula) mobilo kameru. BSK diagnoze tika noteikta péc vairaku autoru
rekomendacijam (Trigoni et al., 2012; Wozniak-Rito et al., 2018; Lupu et al., 2019; Popadic,
2014; Puig et al., 2012; Lallas et al., 2013), pamatojoties uz $adiem dermatoskopiskiem
kritérijiem: arborizéti asinsvadi un isas, smalkas teleangiektazijas, klavas lapam lidzigas
strukttras, zili pelékas lodites, zilas olveida ligzdas, ritenu spieku struktiiras, erozijas,
iz¢iilojums. Turklat, apstiprinot BSK klatbitni, promocijas darba autore ieviesusi vél $adus
kriterijus: veidojuma caurspidigums, balti laukumi un pienaini rozigs vai sarkans fons
(Moisejenko-Golubovica et al., 2021). Fona atSkiribas starp balti sarkanam krasam, kas
novérotas bojajumu vietas, péc Enakes ieteikuma, noteiktas ka balti sarkanas bezstruktiiras
zonas (Enache et al., 2019).

Datu apstradei tika izmantots diagnosticéto dermatoskopisko pazimju puskvantitativs
novertéjums (Argenziano, 2007; Zalaudek, 2010; de Vita et al., 2012; Okuboyejo et al., 2018).
Dermatoskopijas laika izmainas tika klasificétas $adi: vaja — <25 %, mérena — 2670 % un

izteikta vizualizacija — > 70 %.
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2.4. Histopatologijas metodes

BSK audu gabalini tika fikséti formalina, tad skaloti, atiidenoti pieaugosas
koncentracijas etilspirta un iegulditi parafina. No parafina blokos ielieta audz€ja audu materiala
ar mikrotomu pagatavoti 4-5pum biezi griezumi un parnesti Uz HistoBond+
priekSmetstikliniem (Marienfeld, Lauda-Kénigshofen, Vacija). Péc tam griezumi tika zavéti
istabas temperatira, deparafinéti, rehidréti un krasoti ar hematoksilinu un eozinu, lai
apstiprinatu BSK diagnozi. Audzgja histopatologiju novértgja, ievérojot Pasaules Veselibas

organizacijas BSK klasifikacijas sistemu.

2.5. Imiinhistokimiskas metodes

Imiinhistokimiskas reakcijas tika veiktas, izmantojot deparafiniz€tus un tradicionali
apstradatus parafina griezumus. Endogénas peroksidazes blokésanas process tika veikts 0,3 %
(v/v) H20: saturosa metilspirta Skiduma, griezumus izturot 20 minates. Siltuma izraisita
antigéna epitopa demask€Sana un pastiprinasana veikta, griezumus ievietojot 10 mM natrija
citrata buferSkiduma uz 15 mintiteém 100 grados mikrovilnu krasni. Audu antigéni tika noteikti,
izmantojot primaro antivielu paneli: monoklonalo peles antivielu pret cilvéka a-gludo muskulu
aktinu (Abcam, Kembridza, MA, ASV, klons 1A4, 1:200), kura iezZim& $tnas, kas ekspresé
gludo miocitu fenotipu (Wu et al., 2018); monoklonalo peles antivielu pret cilvéka podaplaninu
(Abcam, Kembridza, MA, ASV, klons PDPN/1433, 1:200), kas ckspresgjas reaktivajas
mezotélija §tnas un limfvadu endotglija $tinas un regulé $tinu migraciju un audzgja invaziju in
vivo un in vitro (Kimura et al., 2005; Wicki et al., 2006); monoklonalo peles antivielu pret
cilvéka IV tipa kolagénu (Dako Denmark A/S, Glostrup, Danija, klons CIV 22, 1:25), kas
iezZIm¢ bazalas membranas lamina densa (Lammers et al., 2011); monoklonalo peles antivielu
pret cilvéka lamininu (Dako Denmark A/S, Glostrup, Danija, klons 4C7, 1:20), kas reagé ar
epidermas bazalas membranas lamininu saimes glikoproteiniem (Wondimu et al., 2013);
poliklonalo truSa antivielu pret cilvéka DVP (Bioss Antibodies, MA, ASV, 1:300), kas nosaka
endogénos DVP proteinus (Simpson et al., 2015); un monoklonalo trusa antivielu pret cilvéka
Sonic Hedgehog (Abcam, Kembridza, MA, ASV, klons EP1190Y, 1:200), kas atpazist cilvéka
SHh proteina pilna garuma molekulu un c-produkta apak$vienibu (McCann et al., 2011,
Kaminagakura et al., 2013).

Inkubacija ar primarajam antivielam tika veikta, 4 °C griezumus turot 12 stundas un
ieveérojot razotdja ieteikumus. Primaro antivielu amplifikacija un reakcijas produktu
vizualizacija tika veikta, izmantojot HiDef Detection HRP Polymer sistemu (CellMarque,

Rocklin, CA, ASV). P&c primaras inkubacijas un skalosanas fosfatu buferskiduma griezumi tika
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inkubéti ar HRP poliméru (labeled polymer-HRP) 30 miniites istabas temperatira un ar HiDef
Detection™ Amplifier 10 minttes istabas temperatiira, tad atkartoti skaloti ar fosfatu skidumu
un inkubgti ar HiDef Detection™ HRP Polymer Detector 10 minates istabas temperatiira. Péc
tam veikta skaloSana ar tris(hidroksimetil)Jaminometana bufera $kidumu. Visbeidzot audu
antigéni tika vizualizéti ar 3, 30 diaminobenzidina (DAB) tetrahidrohlorida komplektu
(UltraMarque™ HRP Detection system, Cell Marque, Rocklin, CA, ASV), to uzklajot uz
5 minttém. Nosléguma griezumi tika krasoti ar Meijera (Mayer) hematoksilinu, skaloti,
dehidréti, ieslégti ieslég8anas videé Roti® Histokitt (Carl Roth, Karlsriie, Vacija) un parklati ar
segstiklinu. a-GMA imtinmark&Sana tika noteikta Stinu citoplazma ka briins krasojums. Pozitivs
PDPN tika noteikts ka briins krasojums limfvadu endotélija stinas. IV tipa kolagéna un laminina
imiinkrasoSana tika noteikta epitélija BM un uzradija linearu (nepartrauktu un partrauktu)
zimgjumu. Pozitivu SHh iminreakciju raksturoja briins membranas vai membranas /
citoplazmas krasojums, savukart DVP — citoplazmas krasojums. Primaras antivielas aizstasana
ar tris(hidroksimetil)aminometana Skidumu tika izmantota negativas iminhistokimiskajas
(IHK) kontrolgs.

Griezumi tika fotograféti ar Leica gaismas mikroskopu (LEICA, LEITZ DMRB,
Wetzlar, Vacija), izmantojot digitalo kameru DFC 450C, un ar skeneru Glissando Slide Scanner
(Objective Imaging Ltd., Kembridza, Apvienota Karaliste) ar 0,5 pm/piksela izskirtspé&ju,
lietojot 20x objektivu, ar 0,275 pm/piksela izskirtspgju, lietojot 40x objektivu.

Imiinkrasojuma noveértéjums tika veikts puskvantitativi, 20 nejausi izveletos parauga
redzes laukos katra no paraugiem (palielinajums 400%), kas att€lo interes€josa regiona audzgja
un stromas patnibas. IV tipa kolagéna un laminina ekspresijas noverte§juma tika izmantota Sada
klasifikacija: noteikta ekspresijas neesamiba vai ar1 plasas partrauktas iminreaktivas zonas
(zems imiinekspresijas Iimenis), noteiktas daZas partrauktas imiinreaktivas zonas (vidgjs
imiinekspresijas Iimenis), noteikta nepartraukta lineara ekspresija (augsts iminekspresijas
limenis), ievérojot autoru ieteikumus (Agarwal et al., 2013). Savukart SHh, PDPN un audzgja
a-GMA imiinekspresija tika puskvantitativi noveértéta ka (—) negativa, ja netika noteiktas
pozitivi iekrasotas $tinas; (+) vaja, ja <10 %; (+ +) mérena, ja 11-50 %; (+ + +) izteikta, ja
> 51 % struktiiru uzradija pozitivo krasojumu. Stromas a-GMA imunreaktivitate tika novertéta
ka (—) negativa, ja tika konstateta tikai asinsvadu sieninas iekrasoSanas (a-GMA); (+) vaja, ja
pozitivo $tnu ieskauj audzgja salinu, un (+ + +) spéciga, ja > 50 % a-GMA pozitivo Stinu
specigi ieskauj audzgja salinu, ka aprakstits ieprieks (Bozdogan et al., 2002). Saja novértgjuma

netika nemta véra So proteinu ekspresija tauku, sviedru dziedzeros un asinsvadu sieninas.
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2.6.  Caurstarojosas elektonmikroskopijas metode

Lai labak izp&titu audzgja $iinu ultrastrukturalas Tpatnibas, recidivéjosam BSK veidojot
invazivu konusu, tika izmantota caurstarojosa (transmisijas) elektronmikroskopija (EM). BSK
operacijas audu paraugi tika sasmalcinati 1 mm?® gabalinos un fikséti 2,5 % glutaraldehida,
turéti ledusskapt 4 °C temperatiira 2—4 stundas, skaloti tris reizes mainita fosfata bufert
(pH =7,4) ar saharozi 4 °C temperatira kopa 30 minates, p&cfikséti 1 % osmija tetroksida,
atkartoti skaloti tris reizes mainita fosfata buferi (pH = 7,4) bez saharozes 4 °C temperatiira
kopa 30 miniites, dehidréti, izmantojot gradétu spirtu s€riju, spirtu mainot 2—3 reizes ik péc
piecam minitém 4 °C temperatlira, un atstati uz nakti 2 % uranilacetata 70° spirta Skiduma
tumsa vieta. Nakamaja diena BSK materials pakapeniski tika piesatinats ar epoksida sveku
maisijumu, kuru sastava ir epoksidu saturosa vide (epoxy embedding medium), epoksida sveku
maisijuma cietinatajs (epoxy embedding medium hardener DDSA 2-dodecenylsuccinic
anhydrite), metilnadskabes anhidrits (methylnadic anhydrite) (Sigma-Aldrich, Buchs, Sveice)
un acetons, nosléguma audz€ja materialu atstajot istabas temperatira epoksida sveku
maisTjuma. leguldidanas procesa laika BSK materials tika ievietots epoksida sveku maistjuma
ar Kkatalizatoru  (epoxy embedding medium accelerator DPM-30 (2,4,6-Tris
(dimethulaminomethyl) phenol)) polietilena kapsulas un ievietots polimerizacijai termostata
60 °C temperatiira uz 48 stundam.

Lai precizétu audz&ja un ta stromas analizes rajonu un sekotu BSK Moha kirurgijas
atzinumiem (Tehrani et al., 2013), no epoksida svekos ieguldita audu materiala, izmantojot
ultramikrotomu (LKB, Y2088, Zviedrija), tika izgatavoti 1-2 mkm biezi griezumi jeb pusplanie
griezumi. Audu griezumi tika novietoti uz priekSmetstikliniem, zavéti, tad krasoti ar 1 %
toluidinzila Skidumu (pH = 9,0), skaloti ar destilétu tideni, nozavéti, parklati ar segstiklinu un
analizeti gaismas mikroskopa palielinajuma no %100 lidz x400.

Péc 1-2mkm pusplano BSK audu griezumu novértéSanas un atlases gaismas
mikroskopa no epoksida svekos ieguldita audu materiala, izmantojot ultramikrotomu (LKB,
Y2088, Zviedrija), tika izgatavoti 60—80 nm biezi jeb ultraplanie griezumi. Tie tika novietoti
uz vara sietiniem un kontrastéti ar 2 % uranilacetatu (Polysciences, Inc, Warrington, P.A.,
ASV) 20 miniites un svina citratu (Merck, Darmstatd, Vacija) 5 miniites. BSK audu analize
veikta caurstarojosa elektronmikroskopa (JEM 1011, JEOL, Japana), mainot palielinajumu no
%1000 Itdz x10000 un nepiecieSamibas gadijuma izveloties lielaku palielinajumu Iidz x50000.
Promocijas darba mérkiem derigo audz€ja un ta stromas rajonu griezumi tika analiz€ti un

fotografeti ar firmas Kodak fotofilminam (SO-163, Kodak, Rochester, N.Y., ASV). Péc
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fotofilminu attistisanas tas tika skenétas, izmantojot skenétaju (Epson Perfection V700 Photo,

Seiko Epson Corp., Japana) elektronogrammu iegiisanai.

2.7.  Statistiska datu analize

Statistiska datu analize tika veikta, lai noverté€tu dermatoskopijas un imiinhistokimijas
rezultatus, izmantojot SPSS 24.0, 26.0 versijas, Prism 9 programmattru macOS (GraphPad
Software, LLC, ASV) un JMP Pro 16 (SAS, ASV).

Lai parbauditu, vai savaktie skaitliskie dati ir normali sadaliti, tika izmantots
Kolmogorova—Smirnova normalitates tests. Kvantitativie dati tika izteikti ka
vidgjie £ standartnovirze, savukart kategoriskie parametri tika izteikti ka biezums un procenti.
Spirmena un Pirsona ranga korelacijas koeficienti tika izmantoti, lai noveértétu sakaribas starp
Saja petijuma analiz€to antigénu imiinekspresijas rezultatiem, asins seruma D vitamina Itmeni
un audzg&ja izméru, ka ari saistibu starp dzimumu un audzg&ja veidu. T-tests tika izmantots divu
neatkarigu izladu vid&jo salidzina$anai, lai parbauditu BSK un seruma D vitamina limena
saistibu starp dzimumu un dazadam prognostiskajam grupam (primara un recidivéjosa, zema
riska un augsta riska BSK).

Lai noteiktu iegiito rezultatu galvenas apakskopas, tika izmantota daudzfaktoru analize
un hierarhiska klasterizacijas metode. Korelacija starp antigéna ekspresiju un BSK
histopatologisko tipu tika pétita ar Hi-kvadrata testu. Fisera tests tika izmantots, lai novertétu
attiecibas starp dermatoskopisko atradi un audzgja apakstipu. Kramera V tests tika izmantots,
lai novertetu dermatoskopisko struktiiru saistibas ar BSK tipiem. Paru grupu salidzinasanas
gadijuma tika izmantots Vilkoksona saskanoto paru parakstito rangu tests ar Bonferroni
korekciju; p vertibas < 0,05 tika uzskatitas par nozimigam. Diagrammas tika izveidotas,
izmantojot Prism 9 macOS (LLC, San Diego, ASV) un JMP Pro 16 (SAS, Kerija, ASV)

programmaturu.
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3. Rezultati
3.1. BSK pacientu Kkliniskas izmeklé$anas analizes rezultati

Kopuma $aja pétijuma tika izmantota septindesmit devinu pacientu grupa, kam
diagnosticeta BSK. No visiem pacientiem, kuriem bija BSK, 58 % bija sievietes un 42 %
virie$i. SievieSu vidg€jais vecums bija 70 gadi (SD + 15) un virieSu — 64 gadi (SD £ 17). Kliniski
adas fototipi tika novertéti, izmantojot |-1ll Ficpatrika (Fitzpatrick) klasifikacijas skalu.
Pacienti ar IV-VI fototipu netika registréti. No 79 pétijuma ieklautajiem pacientiem tikai
diviem pacientiem (2,5 %) tika konstatéts I tips, 59 (74,7 %) — Il tips un 18 (22,8 %) — I11 tips.
Viens virietis un viena sieviete uzradija I fototipa esibu. Virietim bija blondi mati un zilas acis,
sievietei — vasarraibumi un rudi mati. Abu pacientu ada saulé vienmér apdeg. Iznemot BSK,
virietim uz sejas un pleciem bija vairaki aktiniskas keratozes adas bojajumi. Vairakumam
sievieSu — 34 no 46 — un 25 no 33 virieSiem tika noteikts II fototips, bet pargjiem — Il fototips.
Pacientiem ar II fototipu bija gaiSa ada, gai$i mati un zilas vai pel€kzilas acis, ada bija viegli
apdegusi p&c ilgakas saules iedarbibas. Savukart pacientiem ar III fototipu bija gaisi l1dz gaisi
bruna adas krasa, biezi, tums$i mati un dazada acu krasa.

Kliniski miisu praksé BSK visbiezak izpaudas ka leni augoss adas krasas mezgls vai
eritematozs plankums ar eroziju vai iz&alojumu virsma (3.1.A, B attéls). Primarie BSK
lielakoties bija neliela izméra, tacu periodiski tika diagnosticti atri augosi agresivie audzgji ar
plasu destrukcijas zonu (3.1.C attéls). Recidivgjosie BSK pétijuma ietvaros diagnosticéti ka

epidermas iz¢tlojums ar biezu kreveli virsma (3.1.D attels).
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3.1. att€ls. Bazalo Siinu karcinomas kliniska izpausme

(A) Eritematozs plankums ar virsmas erozijam apaksliipas rajona. (B) Adas krasas mezgls nazolabialas krokas
ar asinsvadu zim&jumu virsma. (C) Kakla un pleca rajona primara agresiva BSK ar plasu ulceracijas zonu.
(D) Vaiga rajona recidivéjosa BSK ar iz¢tilojumu epiderma un biezu kreveli virsma.

3.2.  BSK histopatologisko tipu bieZuma un anatomiskas lokalizicijas analize

No 79 pacientiem 15 (19 %) tika diagnosticéts mezglains jeb nodulars audzgja
histopatologiskais apakstips, 18 (23 %) — virspusgjs, 10 (12 %) — infiltrativs, 7 (9 %) —
mikronodulars apakstips un 29 (37 %) — jaukts apakstips. Visbiezak sastopamas jauktu BSK
kombinacijas ietvéra mezglaini infiltrativo, virspus€ji mezglainu un mezglaini mikronodularo
apakstipu. Starp histologiskajiem apakstipiem netika konstatétas statistiskas atSkiribas
dzimumu sadalijuma (p = 0,102).

BSK visbiezak lokalizgjas labi apasinotas galvas un kakla vietas, un pétijuma iezimgjas
bistamakas zonas noteiktiem agresiviem BSK apakstipiem, tadas ka deguns un nazolabialo

kroku rajons a.facialis apasinoSanas zona, centralais vaigu rajons a.transversa un
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a. infraorbitalis apasinoSanas zona, kur audz&jam tika nodroSinata laba asinsapgade ar

nepiecieSamo vielu piegadi ta labvéligakai attistibai (3.2. attels).

3.2. att€ls. Bazalo S$iinu karcinomu sadalijums galvas un kakla lokalizacija

(A) Galvas un kakla apasino$anas shéma ar biezakam BSK lokalizacijam parada, ka audzgjs biezak attistas
lielo artériju un to atzarojumu apasinosanas rajona. (B) Biezakas BSK lokalizacijas
galvas un kakla rajona péc histologiska audzgja apakstipa.
Satsinajumi: N — mezglains, MN — mikronodulars, S — virspusgjs, I — infiltrativs, MIX — jaukts apakstips.

BSK sadalijums p&c anatomiskas atra$anas vietas un histologiska apakstipa ir apkopots
ar1 3.1. tabula. Audzgja anatomiskas lokalizacijas analize apstiprinaja, ka deguns un vaigs bija
domingjosie regioni, kur attistijas gan primarie, gan recidivéjosie audzgji, kas veidoja attiecigi
36,7 un 29,1 %. Nodularas (primarajos audz&jos) un jauktas BSK (primarajos un recidivéjosos
audz€jos) biezak atradas deguna ada, salidzinot ar citiem galvas un kakla regioniem, kas veido
attiecigi 42,9 %, 31,6 % un 70 %. Mikronodulara BSK apakstipa anatomiska atrasanas vieta:
deguns, 2 (29 %); vaigs, 2 (29 %); plakstins, 3 (17 %); galvas ada, 1 (5,5 %); auss, 1 (5,5 %).
Recidivejosas BSK attistijas tikai deguna ada, savukart primaro audzgju lokalizacija novérota
sadas anatomiskas zonas: vaiga 3 (38 %), uz deguna 2 (25 %), uz deniniem 2 (25 %) un uz auss
1 (12 %). Recidiv&josu audz&ju otraja vieta péc lokalizacijas bija piecas BSK uz vaiga, tris uz
plakstiniem un viena uz auss. Misu pétijuma tresais visbiezak bojatais regions bija plaksting
(10, 1 %).
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Primaro un recidivéjoso bazalo $iinu karcinomu sadalijums
péc histologiska apakStipa un anatomiskas atrasanas vietas

3.1. tabula

Apraksts par Anatomiska lokalizacija

%?ggﬂgge/ Deguns |Denini | Vaigi| Plakstin$ Gg(ll\;as Liupas | Ausis | Kakls |Piere Kopa

N 6 1 2 1 2 0 1 1 0 14

MN 2 0 2 1 0 0 1 0 1 7

Prima- |Tips |/ 2 2 3 0 0 0 1 0 0 8
rie S 4 0 7 1 1 0 0 0 0 13
MIX 6 1 4 2 0 2 1 1 2 19

Kopa 20 4 18 5 3 2 4 2 3 61

N 0 — 1 0 — — 0 — — 1

Reci- . | 2 — 0 0 — — 0 - - 2
divajo-| TP s 0 — 12 2 _ _ 1| - | - s
Sie MIX 7 - 2 1 - - 0 - - 10
Kopa 9 — 5 3 — — 1 — — 18

N 6 1 3 1 2 0 1 1 0 15

MN 2 0 2 1 0 0 1 0 1 7

Kopd Tips | 4 2 3 0 0 0 1 0 0 10
S 4 0 9 3 1 0 1 0 0 18

MIX 13 1 6 3 0 2 1 1 2 29

Kopa 29 4 23 8 3 2 5 2 3 79

N — mezglainais apakstips; MN — mikronodularais apakstips; I — infiltrativais apakstips; S — virspusgjais apakstips;
MIX — jauktais apakstips.

Jaukta tipa BSK anatomiski atradas rajonos, kas grafiski atainots 3.3. attéla: viena uz

deniniem (3,45 %), divas (6,90 %) uz pieres, sesas (20,69 %) uz vaigiem, 13 (44,83 %) uz

deguna un nazolabialo kroku rajona, viena (3,45 %) uz auss, viena (3,45 %) uz kakla, tris

(10,34 %) uz plakstiniem un divas (6,90 %) uz lapam.
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Kakls — 3.45%

Ausis — 3.45%
Lipas — 6.90%

Denini — 3.45%

Piere — 6.90%

Acs plakstins — 10.34%

Vaigi — 20.69%

3 @

Denini 1

. Deguns un nazolabialas krokas Vaigi

Lipas

-} Acs plakstind

2 . Ausis

3

1 @

Deguns un nazolabiilas krokas — 44.83%

Piere

Kakls

3.3. attels. Jaukta tipa bazalo Stinu karcinomas bieZums un lokalizacija

Histopatologiski agresiva jaukta tipa BSK vairuma gadijumu tika lokalizéta uz deguna

un nazolabialo kroku rajona ka mezglaini infiltrativs vai solidi adenoids audzgjs. Jaukto audzeju

izméri bija loti dazadi — no 0,2 mm lidz 2,5 cm, bet reizém lidz 4 cm (3.2. tabula).

3.2. tabula
Jaukta tipa bazalo Siinu karcinomas sadalijums péc anatomiskas lokalizacijas un izméra
oo e Gadijumu | Gadijumu S R Vidéjais
Lokalizacija skaits skaits % Min. izmers Max izmérs novertejums
Deguns 13 44,83 % 0,3cm 4 cm 1,1cm
Vaigi 6 20,69 % 0,2cm 3,2cm 1,85 cm
Denini 1 3,45 % 0,5cm 0,5cm 0,5cm
Piere 2 6,90 % 0,3cm 0,7cm 0,5cm
Plakstini 3 10,34 % 0,2cm 0,6 cm 0,4cm
Lupas 2 6,90 % 0,3cm 1,3cm 0,8 cm
Ausis 1 3,45 % 0,8cm 0,8cm 0,8cm
Kakls 1 3,45 % 2,8cm 2,8cm 2,8cm
Kopejals gadijumu 29 100 % B B B
skaits

Min. — minimalais; max — maksimalais.

3.3.

Dermatoskopiskas izmeklesanas rezultati

Dermatoskopiski BSK diagnostiskas struktiiras ietvéra arborizétus asinsvadus; Tsas,

smalkas teleangiektazijas; klavas lapam lidzigas struktiiras; lielas, zilganpelekas olveida

ligzdas; baltas svitras; iz¢alojumu; vairakas nelielas erozijas; spidigus, baltus laukumus;

fokus€tus punktus; pienaini roza lidz sarkanigus laukumus; ritena spieku struktiiras un vairakus
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zili pelekus punktinus un lodites, ka tas tika ieteikts iepriekS veiktajos petijumos (Popadic,
2014; Puig et al., 2012; Lallas et al., 2013; Wozniak-Rito et al., 2018). Biezako diagnostisko

struktiiru sadalijums p&c gadijumu skaita un procentuali att€lots 3.3. un 3.4. tabula.

3.3. tabula
Biezako dermatoskopisko struktiiru sadalijums péc gadijumu skaita
Struktiiras Nevizualizéjamas | Vizualizacija | Vizualizacija | Vizualizacija Kopa
Hxtu struktiiras <25% 26-70 % >70 % P
Arborizeti asinsvadi 24 11 13 31 79
Isas, smalkas 30 8 16 25 79
teleangicktazijas
Zilganpelekas 33 12 11 23 79
olveida ligzdas
Multipli zili peléki
punkti 33 11 17 18 79
Fokusgti punkti 52 6 4 17 79
Klavas lapam
lidzigas struktiras > 6 8 10 79
Ritena spicku 56 8 8 7 79
struktiiras
Konce_ntrlskas 60 10 4 5 79
struktiiras
Iz¢&tlojums 68 4 2 5 79
Erozijas 57 4 13 5 79
Sp1d1g1,_ balti 66 4 6 3 79
laukumi
Ba}lvta.s svitras jeb 76 0 0 3 79
saiski
Plenalr_n roza hdz. 76 0 1 2 79
sarkanigi laukumi
3.4. tabula
Biezako dermatoskopisko struktiiru procentuals sadalijums
Struktii Nevizualizejamas | Vizualizacija | Vzualizacija | Vizualizacija Koni
rukduras struktiiras <25 % 26-70 % >70 % opa
Arborizeti asinsvadi 30,4 13,9 16,5 39,2 100,0
Isas, smalkas 38,0 10,1 20,3 31,6 100,0
teleangiektazijas
Z_ﬂganpelekas olveida 41.8 15.2 13,9 29.1 100,0
ligzdas
Multipli zili peleki 418 139 215 22,8 100,0
punkti
Fokuséti punkti 65,8 7,6 51 21,5 100,0
Klavas lapam lidzigas 69,6 7,6 10,1 12,7 100,0
stritktiiras
ther,ui spieku 709 10,1 10,1 8,9 100,0
struktiiras
Koncentriskas 75,9 12,7 5.1 6.3 100,0
strukttiras
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3.4. tabulas turpinajums

Struktiiras Nevizualizéjamas | Vizualizacija | Vzualizacija | Vizualizacija Kopa
struktiiras <25% 26-70 % >70%

Iz¢talojums 86,1 51 2,5 6,3 100,0
Erozijas 72,2 51 16,5 6,3 100,0
Spidigi, balti laukumi 83,5 51 7,6 3,8 100,0
Baltas svitras jeb saiski 96,2 0,0 0,0 3,8 100,0
Pienaini roza lidz 96,2 0,0 13 25 100,0
sarkanigi laukumi

Izmantojot FiSera tieSo testu (3.5. tabula), noteikts, ka statistiski nozimigas atSkiribas
pastavéja starp noteiktam dermatoskopiski diagnostic€tajam strukttram, tadam ka arborizeti
asinsvadi, sas, smalkas teleangiektazijas, zili pelékas olveida struktiiras, fokuséti punkti,
iz¢ulojums, erozijas, baltas svitras jeb saiski. Tika analiz&ts arT struktiiru sadalijums abas grupas
un to atikiribas starp primaram un recidivéjosam BSK. Promocijas darba diagnostiskas

strukturas tika analiz&tas ar1 procentuali, balstoties uz dermatoskopiskas vizualizacijas iesp&jam

(3.4. attels).

3.5. tabula
Statistiskas atSkiribas starp dermatoskopiskajiem kriterijiem
Struktiiras p vértiba

Arborizgti asinsvadi < 0,001
Isas, smalkas teleangiektazijas < 0,001
Zilganpelekas olveida ligzdas 0,001
Multipli zili peleki punkti 0,882
Fokuseti punkti 0,018
Klavas lapam lidzigas strukturas 0,605
Ritena spieku strukttras 0,103
Koncentriskas struktiiras 0,834
Iz¢ilojums 0,030
Erozijas 0,009
Spidigi, balti laukumi 0,276
Baltas svitras jeb saiski < 0,001
Pienaini roza lidz sarkanigi laukumi < 0,001
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3.4. attels. Dermatoskopisko struktiiru vizualizacija bazalo Siinu karcinomas apakstipos

Atspogulo dermatoskopisko struktiiru vizualizacijas biezumu BSK tipos, tas iedalot trijas grupas:
1. Nevizualiz&jamas struktiiras; 2. Vizualizacija 50—70 %; 3. Vizualizacija 71-90 %.

Lai noteiktu saistibas starp grupam un struktiiru vizualizacijas pakapi, lietots Kramera
V tests. Saistibas pieraditas ka loti ciesas, jo Kramera V vértibas bija augstas (visas no 0,3 un

augstak); tas attelotas 3.6. tabula.

3.6. tabula
Kramera V vértibas aprékinasanas rezultati
Struktiiras Kramera V vertiba
Arborizeti asinsvadi 0,583
Isas, smalkas teleangiektazijas 0,389
Zilganpelékas olveida ligzdas 0,347
Fokuséti punkti 0,319
Iz&ulojums 0,304
Erozijas 0,313
Spidigi, balti laukumi 0,440
Baltas svitras jeb saiski 0,430
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Virspuséjam BSK apakstipam dermatoskopiskie diagnostikas kritériji ietvéra su,
smalku teleangiektaziju un komatveida asinsvadus, erozijas, roza viendabigu apgabalu un zili
pelékas olveida ligzdas (3.5.A attéls). Nodulari un mikronodulari BSK tipi tika diagnosticéti ar
mezglu, kas nedaudz pacelts virs adas bojajuma centralas dalas, prezentéts ar arborizétiem
asinsvadiem, iz¢tlojumu, zili pelekam olveida ligzdam un mezgla caurspidigumu (3.5.B,
C attéls). Infiltrativa BSK parasti tika vizualizéta ar arboriz&tiem asinsvadiem, isam, smalkam
teleangiektazijam, spidigiem, baltiem bezstruktiiras apgabaliem, ¢tlam un baltam svitram

(3.5.D attels).

3.5. attéls. Dermatoskopiskas atrades dazados bazalo $iinu karcinomu veidos

(A) Pienaini roza bezstruktiiras zonas, viendabigi roza apgabali, isas, planas teleangiektazijas un erozija audzgja
centralaja dala virspus€jas BSK gadijuma. (B) Caurspidigs mezglins, kas pacelts virs adas, prezenté asinsvadus
mezglaina BSK. (C) Mezglains audzgja izskats ar robezu, kas pacelta virs adas bojajuma centralas dalas,
arborizgjo$am, isam, planam teleangiektazijam, pienaini roza bezstruktiiras zonam, ¢tilam un eroziju
mikronodularas BSK gadijuma. (D) Arborizgjosi asinsvadi, Tsas, planas teleangiektazijas uz spidigi baltiem
un pienaini sarkaniem bezstruktiiras apgabaliem infiltrativas un jauktas BSK gadijuma.

Jauktas BSK diagnoze tika balstita uz histopatologiskiem novérojumiem un noteiktu
dermatoskopisku Tpasibu klatbiitni, kas ietvéra tadas BSK standarta pazimes ka asinsvadu
veidoSanas, izc¢ulojums, pienaini sarkanas krasas bezstruktiiras zonas un retak sastopamas
pazimes, pieméram, keratina masas virspus€ja zvinoSanas un baltas svitras jeb saiski.
Infiltrativa un jaukta tipa BSK pieder agresivam audzg&ja formam, tapéc bija ipasi svarigi tas
atpazit pirms arstéSanas metodes izve€les. Lai atvieglotu So audzgja tipa diagnostiku, p&tijuma
laika tika izstradatas ta sauktas diagnostiskas atslégas ar visbiezak sastopamajam struktiiram,

kuras més diagnostic€jam misu pacientiem (3.6. un 3.7. attels).
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Mezglains audzgja izskats ar robezu, kas pacelta virs adas bojajuma centralas dalas, arboriz&josam
un 1sam, planam teleangiektazijam, pienaini roza un pienaini sarkanam bezstruktiiras zonam,
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&iilam un eroziju mikronodularas BSK gadijuma.
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3.7. attéls. Shema, kura attélotas infiltrativi sklerozéjosa bazalo §iinu karcinomas tipa
diagnostikas “atslégas”, kas nosakamas dermatoskopiski

Visizplatitakais jauktas BSK asinsvadu veids bija arborizéti asinsvadi un isas, smalkas
teleangiektazijas, kas galvenokart tika konstatétas maza izméra BSK. Ari spidigi, balti laukumi
(divdesmit pacienti, 60,6 %), baltas svitras (divdesmit divi pacienti, 66,7 %), pienaini roza lidz
sarkans fons (divdesmit septini pacienti, 81,8 %), ¢ulas (trispadsmit pacienti, 39,4 %) un

vairakas nelielas erozijas (vienpadsmit pacienti, 33,3 %) biezi tika konstat&tas dermatoskopiski.
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Savukart pigmentetas struktiiras tika izdalitas ka zili pel€kas lodites un punkti (pieci pacienti,
15,1 %), zili pelekas olveida ligzdas (Cetri pacienti, 12,1 %) un fokusa punkti (divi pacienti,
6 %). Ar pigmentu saistitas BSK pazimes parasti tika prezentétas ka klavu lapam lidzigi
laukumi (divi pacienti, 6,1 %) un ritenu spiekiem lidzigas struktiiras (viens pacients, 3,0 %).
Dermatoskopisko atrazu sastopamibas biezums jaukta BSK ir apkopots 3.8. attela.

Statistiski nozimigas atskiribas jaukta BSK tipa gadijuma tika noteiktas starp asinsvadu
veidosanas biezumu, 1sam, smalkam teleangiektazijam, baltam svitram un pienaini roza lidz
sarkanam zonam (p <0,001), savukart jaukta BSK tipa dermatoskopiska aina att€lota

3.9. attela.
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3.8. attels. Noteiktu dermatoskopisko Kkritériju prezentacija jaukta bazalo Siinu karcinoma
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3.9. attels. Dermatoskopiskas atrades jaukta tipa bazalo Sinu karcinoma

(A) Viendabigi spidigi bezstruktiiras laukumi ar pienaini roza fonu; virspusgja isa, Smalka teleangiektazija un
dazi smalki arborizgjosi asinsvadi. Audzgja virsma ar vairakam nelielam erozijam un dermatoskopiski skaidri
nenosakamam robezam primara jaukta tipa BSK gadijuma, kas histopatologiski tika atzits par virspusgja un
infiltrativa tipa kombinaciju. Filamentveida un pavedieniem lidzigas tievas joslinas, kas parsniedz
audzgja vizualas robezas, demonstrgjot BSK augstu recidivésanas risku un agresivitati (melnas bultinas).
(B) Viendabigi balts Iidz pat roza krasas fons un &iilas audzgja vidi raksturo recidivéjosas jauktas BSK.

3.4. D vitamina Iimena noteikSana un analize asins seruma

Parbaudot D vitamina [imeni asins seruma, noteikts, ka sievietem tas bija diapazona no
5,9 lidz 40,0 ng/mL, savukart virieSiem attiecigi no 9 lidz 32 ng/mL (3.10.A attéls). Sievietém
D vitamina limena vidgja vertiba bija 17,9 ng/mL (SD =+ 6,7 ng/mL), savukart virieSiem vidgja
vertiba bija 17,7 ng/mL (SD + 7,0 ng/mL), tomér $is atSkiribas nebija statistiski nozimigas.
Tikai Cetriem pacientiem pé&tijuma grupa bija pietickams D vitamina [imenis asins seruma,
proti, virs 30,0 ng/mL. Pacientiem, kuriem bija atfistijusas primaras BSK, statistiski nozimigas
atSkiribas seruma D vitamina Iimenos starp virieSiem un sievietém netika konstatétas
(3.10.B attéls). Vienlaikus divam sievietém, kuram diagnosticéti recidivéjosi BSK audzgji,
vidgja D vitamina Iimena vértiba bija 13,5 ng/mL (SD +5,0 ng/mL), savukart 16 virieSiem
vidgja vertiba bija 17,0 ng/mL (SD + 6,7 ng/mL), tom&r $is atSkiribas nebija statistiski
nozimigas. D vitamina limenis asins seruma bija ievérojami zemaks sievietém ar jauktiem BSK
tipiem, salidzinot ar virieSiem (p < 0,05). Vienlaikus, salidzinot abu dzimumu pacientus ar

dazada veida BSK, asins seruma D vitamina limenis neatskiras (3.10.C attgls).

54



0 F{177)=002,p= 08856 o Dyiarins Audzaiu veid
r=0.016 Primarais Atkartotais

w— Artméliskais vidéjais y
35 40 R:0.000 A% 0,061 ®  Dyitamina wirthas
2 = — Vidgjo savienotafinia = F(159)=001, p= 09234 F(1.16)= 0.52, p=0.4624 —ftblickeis vidhais
%0 oy - Divfaktoru sadafiuma eliose (90%) " — Vidzjo savenotsjinja
v . .
%5 : . Datu sadalfuma viipa dagramvna 30 i A Dahu sadaljuma vicltioa diagramma
= . J : . & §5% ticamibas intenvals
E = 95% ticanibas inteevals E % :
5 20 P % ®
15 C 7 _’,;_ 17897 2 - :
; 708) - . * .
é i - B9 15 = g B yge‘:;
» . 135 S
-
10 - = 10 . : ue | n
5 . 5
0 o — Viriesi Sievietes Viriesi Sievietes
Viriesi Sievietes
C Audzeju apakstipi
Virspuséjais Mezglainais Jauktais Mikronodularais Infiltrativais e D vitamins
40 | F(1.16)=1.04, p = 0.3222 Fi1.13) = 4.05, p = 0.0653 Fi1 ﬁ?):“‘ p=0.0455 F(15)=000 p=09513 F(1.8)= 0.76, p = 0.4048 — Aritmatiskais vidajais
r=0.247 r=0487 r 0381 0123 r=0.280
35 - \/id&jo savienoldjiinja
20 . Divfaktoru sadalijuma elipse (90%)
- $ : : Datu sadalljuma vijoltipa diagramma
.
£ 25 & 95% ticamibas intervals
- - _%.b
?’ 20 . “‘ 014 2 3 20538 : 8.4
e ST G : ol . L 17986
15 0 . = 15275 = 1 . 1515 15.333 n4y
= ® = 13.964) . (5827) ° {2082 .
: -
10 o 11.45 7y 4
* (3485 a0 ® .
5
0
Viriesi ~ Sievietes Viriesi  Sievietes Viriesi  Sievietes VirieSi  Sievietes Viriesi  Sievietes

3.10. attels. D vitamIna limena novertéjums seruma pétijjuma grupa

(A) D vitamina limena novert&jums asins seruma pétijuma ieklautajiem virieSiem un sievietem.

Katrs punkts apzimé vienu mérijumu. (B) D vitamina limena seruma noveért§jums virieSiem un sievietém ar
primariem un recidivéjosiem BSK tipiem. Katrs punkts apzimé vienu mérijumu. (C) D vitamina limena
novertgjums asins seruma virie§iem un sievietém ar dazada veida BSK. Katrs punkts apzimé vienu mérfjumu.
Salidzinot dazadus BSK veidus, kas diagnosticéti abiem dzimumiem, statistiski nozimigas at3kiribas seruma
D vitamina Imenos netika novérotas, iznemot jauktas BSK, kas diagnosticétas sievietém
ar ievérojami zemaku D vitamina limeni seruma, salidzinot ar virieSiem (p = 0,0456).
Saisinajumi: (B) 1 — primaras BSK; 2 — recidivgjosas BSK; (C) 1 — virspusgji BSK audzgji; 2 — nodulari BSK
audz&ji; 3 — jaukti BSK audzgji; 4 — mikronodularas BSK; 5 — infiltrativas BSK.

3.5. D vitamina Iimenis saistiba ar dazadiem bazalo $iinu karcinomas tipiem

Lai labak izprastu BSK novérota asins seruma D vitamina limena parmainas, rezultati
tika atseviski analizeti attieciba uz primarajiem un recidivéjoSiem, ka ar1 zema riska (virspuséji
un nodulari) un augsta riska (mikronodulari, infiltrativi un jaukti) audzgjiem. Salidzinot zema
riska un augsta riska BSK, kas diagnosticétas abiem dzimumiem, statistiski nozimigas
atSkiribas asins seruma D vitamina Iimenos netika novérotas (3.11. attels). Tapat statistiski
nozimigas atSkiribas netika konstatetas, salidzinot asins seruma D vitamina [imena noteikSanas

rezultatus pacientiem ar dazada veida primaram un recidiv&josam BSK (3.12.A, B attgls).
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3.11. attéls. D vitamina limena seruma novértéjums virieSiem un sievietém
ar zema un augsta riska bazalo Sanu karcinomu

Katrs punkts apzimé vienu mérfjumu. Saisinajumi: 1 — zema riska BSK; 2 — augsta riska BSK.
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3.12. attels. D vitamina limena seruma novértéjums pacientiem
ar dazada veida bazalo Sinu karcinomu

(A) Diagrammas, kas attglo D vitamina Iimena noteik3anas rezultatus seruma pacientiem ar dazada veida BSK.
Katrs punkts apzimé vienu mérijumu. (B) Elipses diagramma, kas attélo D vitamina limena novért&juma
rezultatus seruma pacientiem ar primaram un recidivéjosam BSK. Katrs punkts apzZim€ vienu meérijumu.

Saisinajumi: (B) 1 — primaras BSK; 2 — recidivgjosas BSK.
Izmantojot hierarhiskas klasterizacijas metodi, dati tika sadaliti trijas galvenajas kopas;
Sie rezultati atainoti 3.13. att€la demonstrétaja dendrogramma. Zilo kopu raksturoja viriesi ar
zemu D vitamina limeni asins seruma un lielam, galvenokart augsta riska un recidivéjosam
BSK. Savukart zalo kopu parstavéja gan viriesi, gan sievietes ar loti atSkirigu D vitamina [imeni
asins seruma un maza izméra primaram, tomer augsta riska BSK. Visbeidzot sarkano kopu
veidoja virieSi un sievietes ar atSkirigu D vitamina [Tmeni asins seruma un maza izméra

primaram un mazak agresivam BSK. Turklat kopuma negativa saistiba starp audzgja lielumu

un D vitamina [imeni seruma tika pieradita, izmantojot korelacijas analizi (3.14.A, B att€ls).
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3.13. attels. Datu hierarhiska klasterizacija un galvenas datu kopas

Izmantojot hierarhisku klasterizaciju, 79 pacientu dati tika prezentgti trijas galvenajas datu kopas
ar 2— 3 apaksklasteriem. Safsinajumi: dzimums: 1 — sievietes, 2 — viriesi; primaras vs. recidivéjosas BSK:
1 — primara BSK, 2 — recidivéjosa BSK; zema un augsta riska BSK: 1 — zema riska BSK,
2 — augsta riska BSK; BSK veidi: 1 — virspus&jas BSK, 2 — nodularas BSK, 3 — jauktas BSK,
infiltrativas BSK.

4 — mikronodularas BSK, 5 —

Vitamins D - -0.149 -0.049-0.8372* 0.064 -0.109 0.055

Vecums - -0.149

Dzimums - -0.049 -0.169 0.235" 0.277'. 0.197

Audzgja lielums --0.372***-0.118 0.235*

-0.169 -0.118 -0.208 -0.141 -0.176

0.236* 0.252" 0.233"
Audzé&ju apakstipi — 0.064 -0.209 0.277* 0.236*
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r T T T T ]
O o & & & B &
@ o@_\o@ @,‘ F 5?3)
P S
N A RN NG
& o & ‘Q“J
» S e
N W '(\}'0 &
& W
&

B

Vitamins D, ng/mL

Audzéju tipi

-+~ Virspus€jais apakstips

-+ Mezglainais apakstips

-+ Jauktais apakstips

-+ Mikronodularais apakstips
Infiltrafivais apakstips

4

Audzéja lielums, mm

AudzEJa liglums: Audzéja lielums Audzgja lielums | Audzéja lielums Audzéja lielums
V8. vs. Vs, 8.
ngusggli apakstips | Mezglainais apakstips | Jauklais apakstips | Mikronodulérais apakitips | Infiltrativais apaktips
Spirmena korel. koeficients, r
r -0.5600 0.7531 0.03099 -0.1071 -0.6560
95% ticamibas intervals | -0.8190 to-0.1114 -0.915910-0.3779 | -0.3562 to 0.4091 -0.9050 to -0.07226
P vértiba
P (abpuséja) 0.0156 0.0017 0.8756 08397 0.0323
P vérfibas novértgjums | * - ns ns N

3.14. attels. Petito mainigo lielumu korelogramma

(A) Negativa saistiba (r = —0,372) starp audzgja lielumu un D vitamina limeni seruma ir atzZiméta ar tumsi
sarkanu krasu. (B) Dazados BSK veidos tika novérota korelacija starp audzgja lielumu
un D vitamina [imeni asins seruma.
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3.6. BSK audu paraugu histopatologija, audzéja markieru ekspresijas

iminhistokimiska analize

BSK $unu sakopojumi bieZi veidoja ligzdas un pavedienus. Audzgja Sianas bija
polimorfas, mitozes tika novérotas reti. BSK mezglus raksturoja periféra palisadésanas,
artefakta spraugas paradiSanas. Starp audz€ja elementiem parasti novéroja miksoidu stromu.

Virspusgjas BSK gadfjuma tika noteiktas neoplastisku §inu bazaloidas ligzdas
dermoepidermalaja rajona. Nodularais tips izskatas ka liela izméra neoplastisku §tinu mezgli ar
raksturigu $tnu palisadéSanos periférija, spraugas izveidi starp mezgla perifériju un stromu,
nekrozes perekliem un fokalam cistiskdm izmainam. Savukart mikronodularais tips
demonstr&ja ziedkapostam lidzigu izskatu ar mazaku Stnu palisadéSanos un savienojumu ar
epidermu. Infiltrativaja BSK tika konstat&ti nelieli bazaloidu §iinu sakopojumi vai pavedieni,
kas ieaug stroma, iestiepjas starp muskulu Skiedram un aug invazivi perineirali. Infiltrativa
augiana biezi uzradija izteiktu stromas kolagenizaciju. Jauktas augianas BSK parasti prezentéja
noapalotu un neregularu audzg€ja Stnu ligzdu kontiiru un Sauru pavedienu piejaukumu, kas
iestiepjas stroma. Turklat agresivajai augSanai bija raksturiga mitotisko figiiru un apoptotisko

Sunu atlieku klatbutne.

3.6.1. 1V tipa kolagéna un laminina ekspresijas imiinhistokimiska analize

BSK markieru imiinhistokimiska analize tika uzsakta, nosakot bazalas membranas
(BM) veidojo$o molekulu — IV tipa kolagéna un laminina ekspresiju. Sis ir galvenas molekulas,
kas, izveidojot barjeru, ierobezo audzgja $unu izplatiSanos. lezimgjot audz&ju masas perifero
konttru ar antilaminina (3.15. att€ls) un antikolagéna (3.16. att€ls) antivielam, noteikts linears,
bet loti atSkirigs iekrasoSanas veids — gan nepartraukts, gan partraukts, kas apliecindja $o
molekulu klatbatni BM. Infiltrativajas BSK biezi tika noteikts partraukts vai pat neesoss
iminreakcijas veids. IV tipa kolagéna un laminina ekspresijas [tmeni bija sadaliti, sakot no
zema lidz vidgji augstam un augstam — attiecigi 60,3, 35,6, 4,1 % un 71,1, 25,2, 3,6 %

kolagénam un lamintnam.
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3.15. attéls. Vaja laminina ekspresija, kas parada bazalo aspektu gar dazada izméra
un formas jaukta recidivéjosa audzéja mezglu un mikromezglu,
ap audzéja mikromezgliem ta gandriz nav pamanama

Laminina imtinhistokimija, x200.

i o
Hrd

3.16. attéls. Linears un gan nepartraukts, gan partraukts kolagéna molekulu imiinkrasojums,
ekspresija briina krasa verojama virsmas epitelija BM un stipri nomakta gar audzéja mezglinu
bazalo aspektu, ka ari asinsvadu sieninas jauktas recidivéjo§as BSK gadijuma

I'V tipa kolagéna im@inhistokimija, x250.

Jaukta tipa BSK IV tipa kolagéna imiinekspresija bija loti dazada, demonstr&jot
nepartrauktu, partrauktu un pat pilnigi iztrikstoSu ekspresiju (3.17.A att€ls). Noteikts, ka
jauktajai BSK 49,47 % konstatgja IV tipa kolagéna ekspresijas neesamibu, 40 % partrauktu

imiinkrasoSanu un tikai 10,53 % nepartrauktu BM imiinkrasoSanu. Jaatzime, ka infiltrativajos
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BSK variantos kolagéna ekspresija nebija sastopama lidz 96 % audzgju. Kolagéna tipa
imiunkrasoSana tika identificéta ka linears rotajums gar audz&ja ligzdas bazalo aspektu

(3.17.B attzls).

A

Nepartraukta ekspresija — 10.53%

=

Ekspresijas iztriikums — 49.47%
Partraukta ekspresija — 40.0%

4

@ Ekspresijas iztriikums 188 Partraukta ekspresija 152 @0 Nepartraukta ekspresija

3.17. attels. IV tipa kolagéna ekspresija jaukta tipa bazalo Siinu karcinoma

Panelis (A) parada kolagéna ekspresijas daudzveidibu un tas imtnhistokimiskas noteik$anas rezultatu
novert&jumu ar statistikas metodi. Panelis (B) lineara tipa imtinreakcija, kas atspogulo IV tipa kolagéna
lokalizaciju BM lamina densa ar nepartrauktu, bet, aptverot mazus mezglinus, ar partrauktu iezZim&jumu

vai pat to iztrikumu. IV tipa kolagéna imtinhistoktmija, x200.

3.6.2. a-GMA, PDPN un SHh ekspresijas imiinhistokimiska analize

a-GMA un SHh imuinhistokimiskas ekspresijas rezultati, kas aprékinati primariem un
recidivéjosiem audzgjiem un stromai, ir apkopoti 3.7. tabula, savukart dazados pétitajos BSK

histopatologiskajos apakstipos — 3.8. tabula.
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3.7. tabula

a-GMA un SHh ekspresijas [imenu sadalijjums primarajas un recidivéjosas BSK

Antigens
Diagnoze a-GMA SHh
Lokalizacija | Vaja | Mérena | lzteikta | Vaja | Mérena | lIzteikta
Primara BSK 627 274 181 347 344 355
Audzzis (58,0 %) | (25,3 %) | (16,7 %) | (33,2 %) | (32,9 %) | (33,9 %)
Recidivejosa ] 195 52 77 96 101 114
BSK (60,2 %) | (16,0 %) | (23,8 %) | (30,8 %) | (32,5 %) | (36,7 %)
Primara BSK 9140 2160 850 9290 2230 680
Stroma (75,2%) | (17,8%) | (7,0%) | (76,1 %) | (18,3%) | (5,6 %)
Recidivejosa 243 60 57 259 67 34
BSK (67,5 %) | (16,7 %) | (15,8 %) | (72,0 %) | (18,6 %) | (9,4 %)
3.8. tabula
a-GMA un SHh ekspresijas [imenu sadalijums dazados BSK histopatologiskajos apakstipos
. e . Antigens
Histopatologiskais :
BSK tips — EGMA — - — S_Hh -
Lokalizacija| Vaja | Meérena | lzteikta | Vaja | Mérena | Izteikta
Audzgjs 1320 690 570 1270 860 560
Nodulira BSK (51,2 %) | (26,7 %) | (22,1 %) | (47,2 %) | (32,0 %) | (20,8 %)
221 55 19 262 36 0
Stroma (75.0%) | (18.6%) | (6.4%) | (87.3%) | (12,0 %) |2 @7 %)
. ) Audzgjs 75 33 18 53 37 38
Mikronodulara (59,5 %) | (26,2 %) | (14,3 %) | (41,4 %) | (28,9 %) | (29,7 %)
BSK 100 28 12 103 28 0
Stroma (714 %) | (20.0%) | (8.6%) | (73.6 %) | (20,0 %) |° (€4 %)
Audzgjs . 92(y , 48(y 244760 390 560 780
Infiltrativa BSK (49,5 %) | (25,8 %) | (24,7 %) | (22,5 %) | (32,4 %) | (45,1 %)
Stroma 120 45 35 135 53 12
(60,0 %) | (22,5 %) | (17,5 %) | (67,5 %) | (26,5 %) | (6,0 %)
Audzgjs 2100 430 110 520 830 830
Virspusgja BSK (79,5 %) | (16,3%) | (4,2%) | (23,8 %) | (38,1 %) | (38,1 %)
Stroma 289 55 16 265 61 34
(80,3%) | (15,3%) | (4,4%) | (73,6 %) | (16,9 %) | (9,4 %)
Audzzis 313 133 126 172 183 214
Jaukta BSK . (54,7 %) | (23,3 %) | (22,0 %) | (30,2 %) | (32,2 %) | (37,6 %)
Stroma 427 93 60 423 112 45
(73,6 %) | (16,0 %) | (10,4 %) | (72,9 %) | (19,3%) | (7,8 %)

Audzgja a-GMA limenu izteiksme tika sadalita no vajas lidz mérenai un izteiktai.

Vienlaikus me&s apstiprindjam vajo stromas a-GMA ekspresijas limenu samazinasanos

recidivéjosa BSK, salidzinot ar primaro BSK, kam sekoja divas reizes augstaki un izteiktaki

stromas a-GMA ekspresijas Iimeni, kas noteikti recidivéjosa BSK. Salidzinot a-GMA

ekspresijas ITmenus pétitajas primarajas un recidivéjosas BSK, més noteicam statistiski

nozimigas atskiribas gan audz&ja, gan stromas sadalijumos (attiecigi ¥? =16 191; df = 2;

p < 0,0001 un % = 26 510; df = 2; p < 0,0001).
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Salidzinot ar a-GMA, audz&ja SHh ekspresijas Iimeni bija gandriz vienadi sadaliti un
mainijas no vaja lidz vidgji izteiktam un izteiktam primarajas un recidivéjosas BSK
(3.7. tabula). Tapat ka a-GMA novértéjuma, més konstatéjam izteikta stromas SHh ekspresijas
limena paaugstinasanos recidivéjosam BSK. Salidzinot SHh ekspresijas Iimenus pétitajas
primarajas un recidivéjosas BSK, més noteicam statistiski nozimigas atikiribas, kas bija
stromas, bet ne audz&ja sadalfjuma (attiecigi y?>=7,121; df=2; p=0,028 un *=0,915;
df =2; p=0,633).

BSK audzgja un stromas audos novértétie SHh limeni atikiras, salidzinot ar a-GMA
limeniem. Me@reni un izteikti audz€ja SHh ekspresijas Iimeni raksturoja infiltrativos,
virspusg€jos, jauktos un mikronodularos apakstipus (3.8. tabula). Vienlaikus stromas SHh
Itmenis bija trTs reizes zemaks, bet divas reizes augstaks attiecigi infiltrativajam un virspusgjam
apakstipam, salidzinot ar a-GMA Iimeni. Salidzinot SHh ekspresiju pétitajos BSK apakstipos,
m¢es atklajam, ka nodularaja apakstipa noteikta audzgja ekspresija butiski atskiras, salidzinot ar
visiem citiem apakStipiem, iznemot mikronodularo — infiltrativo (p <0,0001), virspusgjo
(p <0,0001) un jaukto (p <0,0001). Stromas ekspresija, kas noteikta nodularaja apakstipa,
butiski at$kiras, salidzinot ar visiem pargjiem apakstipiem — infiltrativo (p < 0,0001),
mikronodularo (p = 0,009), virspus&jo (p < 0,0001) un jaukto (p < 0,0001).

Jaatzimg, ka viena ceturta dala neoplastisko Stinu paraugu, kas demonstrgja infiltrativo
BSK apakstipu, demonstréja izteiktu a-GMA ekspresiju, savukart mezglainaja un jauktaja
apakStipa ta bija viena piekta dala audz€ja paraugu. Vienlaikus gandriz viena piekta dala
infiltrativa apakstipa prezentgja izteiktu stromas a-GMA ekspresiju, savukart jauktaja un
mikronodularaja BSK apakstipa lidzigu ekspresiju demonstréja viena desmita dala audzgja
paraugu. Virspusgja apakstipa loti maz audz€ju masas un stromas Stinas demonstr€ja izteiktu a-
GMA ekspresiju. Turklat, novértgjot a-GMA ekspresiju dazados BSK histopatologiskajos
apakstipos, més noteicam, ka mezglaina BSK uzradija vaju vai mérenu un reti izteiktu a-GMA

reaktivitatei (3.19. att€ls).
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Asinsvadu sieninas a-GMA pozitivitate paradas miksorda stroma, kas ieskauj mezglus
a-GMA imunhistokimija, x250.

a-GMA pozitivitate noteikta tikai stromas asinsvadu sieninas

a-GMA imunhistokimija, x250.

Turpretim mikronodularais, jauktais un infiltrativais BSK apakstips biezi uzradija
izteiktu, specigu a-GMA stromas ekspresiju, kas tika prezentéta vai nu ka diftza, vai
peritumorala (3.20. att€ls), kas spécigi dekor&ja audzgja masas pamatni (3.21. att€ls). Difuzas
ekspresijas gadijuma daziem jauktiem audzgjiem bija ar aktinu bagata stroma, kas aptvéra a-

GMA negativas audzgja nodularas masas un pavedienus (3.22. attgls).
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.~myr:} & .
3.20. attels. Jauktas recidivéjosas bazalo Siinu karcinomas attéels,

kas parada stromas peritumoralo un asinsvadu a-GMA ekspresiju miksoida stroma

a-GMA imiinhistokimija, x100.

3.21. attels. Izteikta a-GMA stromala peritumorala ekspresija jaukta recidivéjosa
bazalo $iinu karcinoma; a-GMA pozitivitate asinsvadu sieninas

a-GMA iminhistokimija, x200.
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3.22. attels. a-GMA negativas audzéja ligzdas un jauktas recidivéjosas BSK pavedienus
ieskauj ar aktinu bagata stroma

a-GMA imiinhistokimija, x200.

Virspus€jam apakstipam bija vaja a-GMA ekspresija gan audzgja, gan stroma, turklat

pedgja biezi samazinajas zonas ar ieckaisuma infiltraciju (3.23. attels).

3.23. attels. Vaja a-GMA audzéja ekspresija, kas novérota primaraja virspuséja
bazalo §tinu karcinoma; stroma ir infiltréta ar iekaisuma Stinam,
a-GMA pozitivitate asinsvadu sieninas

a-GMA iminhistokimija, x100.

Salidzinot a-GMA ekspresiju BSK apakstipos, noteicam, ka audzgja ekspresija, kas ir
virspus€ja apakstipa, biitiski atkiras, salidzinot ar visiem pargjiem apakstipiem — nodularajiem

(p <0,0001), mikronodularajiem (p =0,003), infiltrativajiem (p <0,0001) un jaukto

66



(p <0,0001). Tapat arf infiltrativaja apakstipa stromas ekspresija biitiski atskiras, salidzinot ar
visiem pargjiem apakstipiem — nodularo (p < 0,0001), mikronodularo (p = 0,036), virspusgjo
(p <0,0001) un jaukto (p < 0,001).

Tapat ka a-GMA ekspresija, nodularas audz&ju masas un stroma parsvara uzradija vaju
SHh imiinpozitivitati (3.24. attéls). Jaatzimé, ka gandriz puse infiltrativo BSK uzradija spécigu
SHh ekspresiju neoplastiskajos izaugumos un pavedienos (3.25. att€ls). Lidziga imtnreakcija
tika noteikta kadai tre§dalai jaukto, mikronodularo un virspusgjo BSK, bet par&jas — mérenu vai

specigu SHh ekspresiju. SHh stromas ekspresija bija mérena vai izteikta (3.26. un 3.27. attéls).

3.24. attels. Nodularas bazalo Siinu karcinomas masas un audzgja stroma
ar vaju SHh ekspresiju

SHh imiinhistokimija, %X250.
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3.25. attels. Jaukta primara bazalo Sinu karcinoma parada neregularus audzéja pavedienus
ar izteiktu SHh ekspresiju; audzéja stroma ar1 eksprese SHh

SHh imiinhistokimija, X200.

3.26. attels. SHh ekspresija audzéja kopa ar vaju vai mérenu ekspresiju stroma,
kas novérota primaraja virspuséja bazalo Stinu karcinoma; izteikta stromas infiltracija

SHh imiinhistokimija, X250.
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3.27. attels. Difuza, regulara, mérena lidz izteikta stromas SHh ekspresija
primaraja virspuséja bazalo $iinu karcinoma
SHh imtinhistokimija, x200.

Analizgjot podoplanina (PDPN) markiera ekspresiju BSK, tika noteikts, ka dazi audz&ji
neekspreséja vai vaji ekspreséja PDPN (3.28.B, C, D attéls). Savukart citi BSK ekspreséja
PDPN bazalaja dala (3.28.A att€ls).
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3.28. attéls. Podoplanina ekspresija audzgéja un stroma

(A) Neregularas formas audzgja mezgli, kas ieaug stroma primara BSK gadijuma. Vairakas audzgja Stinas
bazalaja dala ekspresé PDPN, x200. (B) Audzgja $tnu pavedieni jauktas recidivéjosas BSK gadijuma uzrada

PDPN imiinpozitivitati, savukart dazi — tas iztrikumu, x200. (C, D) Jaukta tipa BSK raksturo gan lieli mezgli,
gan mikronodulara struktiira. Noteikta izteikta peréklveida PDPN ekspresija, ka arT mazak izteikta
gar audzgja bazalo membranu; mikronodularas struktiiras loti vaji eksprese¢ PDPN, x100.

3.6.3. DVP un SHh korelativa imiinhistokimiska analize zema un augsta riska BSK

Lai labak izprastu D vitamina potencialo aizsargajoso darbibu BSK attistibas gadijuma,
DVP ekspresija tika imiinhistokimiski noteikta zema un augsta riska audzgjos un korel&ta ar
SHh ekspresiju tajos. DVP un SHh markieru korelacijas analize tika veikta atseviski dazadiem
BSK tipiem. Adas DVP un SHh ekspresiju novértgjumi, kas novéroti zema un augsta riska
BSK, izmantojot imiinhistokimijas metodi un korelacijas analizi, ir attéloti un apkopoti 3.29.
un 3.30. attela. Virspusgja BSK galvenokart tika noteikta mérena abu audu markieru ekspresija
(3.29.A un B attels). Turklat virspusgja BSK tika konstatéta speciga negativa korelacija starp
SHh un DVP ekspresiju gan audzgja (r=-0,77), gan stroma (r =—0,49) (3.29.C attéls).
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Jaatzimé, ka vaja DVP ekspresija parasti tika demonstréta audzeja mezglu periférajas stinas ar
tricigu citoplazmu, kas demonstrja tipisku palisadésanos. Turpretim diferencétas audzgja
Stinas tika konstatéta mérena vai spéciga DVP ekspresija (3.29.D attéls). Vienlaikus vaja SHh
ekspresija tika demonstréta mezglainas BSK struktiiras (3.29.E attéls). Mezglainaja BSK DVP
markierim tika noteikta korelacija starp paSa audz&ja un stromas ekspresiju (3.29.F attéls).
Kopuma izteiktaka SHh ekspresija tika novérota audzgja $tinas ar zemu DVP ekspresiju,
un otradi (3.30.A un B, D un E, G un H attéls). Gan infiltrativajas, gan jauktajas BSK tika
konstateta augsta SHh ekspresija audz&ja pavedienos, ka arT mazas neregularas audzeja Stinu
grupinas pavedieni, kas iestiepjas stroma (3.30.B un H attéls). Raksturigi, ka augsta riska
infiltrativas BSK, bieZi ar triicigu citoplazmu, bija ar vaji izteiktu DVP (3.30.G attéls).
Novértgjot augsta riska BSK, tika noteiktas korelacijas starp abiem — DVP un SHh —
markieriem audz&ja un stroma (3.30.C un F attéls). Infiltrativaja BSK tika konstatéta negativa

korelacija starp DVP un SHh stromalo ekspresiju (r = —0,56) (3.30.1 attéls).
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3.29. attéls. Adas DVP un SHh ekspresijas novértéjums zema riska bazalo §iinu karcinomas,
izmantojot imunhistokimijas metodi

Bazalo $tinu karcinomu paraugu attéli, kas demonstré audzg&ja (x) un ta stromas (0) struktiiras, iezZimétas
ar anti-DVP (A un D) un anti-SHh (B un E) antivielam. M&rogs: 50 pm. Korelogrammas, kas izcel asociacijas
starp DVP un SHh ekspresiju virspusgjas (C) un mezglainas (F) BSK. Sp&cigas negativas korelacijas
starp SHh un DVP ir apzimétas ar sarkanu krasu (C).
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3.30. attels. Adas DVP un SHh ekspresijas novértéjums augsta riska bazalo $iinu karcinomas,
izmantojot imiinhistokimijas metodi

BSK paraugu attéli, kas demonstré audz&ja un ta stromas struktiiras, iezimétas ar anti-DVP (A, D, G)

un anti-SHh (B, E, H) antivielam. M&rogs: 50 um. Korelogrammas, kas izcel asociacijas starp DVP

un SHh ekspresiju jauktas (C), mikronodularajas (F) un infiltrativajas (1) BSK. Negativas korelacijas
starp SHh un DVP ir atzim&tas ar sarkanu krasu (I).

Visbeidzot, lai labak noveértétu sarezgitas asociacijas starp asins seruma D vitamina
limeni, kas konstatétas Latvijas pacientu grupa ar dazada veida BSK un DVP, un SHh adas
audu ekspresiju, ko apstiprinaja IHK lietoSana §m personam, tika veikta Spirmena korelacijas
analize (3.31.A—C attels). Lidzigi rezultatiem, kas iegiiti un interpretéti, aprakstot
dendrogrammu (3.13. attéls), $aja noveértéjuma virieSu dzimuma pacientiem D vitamina Iimenis
asins seruma bija zemaks neka sievietém, ka ari attistijas augsta riska (r =-0,87) un

recidivéjosie (r = —0,87) BSK audzgji.
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3.31. attels. P&étito mainigo lielumu korelogrammas

Korelogrammas att€lo sarezgitas asociacijas starp asins seruma D vitamina [Tmeni, kas noteikts 79 pacientiem
ar dazadiem BSK veidiem, un DVP un SHh adas audu ekspresiju, ko apstiprina IHK lieto$ana §Tm personam.
Katrs punkts apzimé vienu mérfjumu. Ekspresijas [Tmeni tiek novérteti ka BSK audzgja un ta stromas audu
indeksu summa. Sajos grafikos korelacijas koeficienti ir iekrasoti atbilstosi vértibai. Pozitivas korelacijas
ir paraditas zila krasa, bet negativas korelacijas ir sarkana krasa. Krasu intensitate
ir proporcionala korelacijas koeficientiem.

3.7.  Bazalo Siinu karcinomas kirurgiska arstéSana

P&tijuma ietvaros promocijas darba autore piedalijas vairakas operacijas, kuras bija
nepiecieSama rekonstruktivas kirurgijas specialista klatbiitne, jo konvencionala ekscizijas
biopsijas lietoSana vairs nebija iesp&jama. Jasaka, lielakoties ta bija nepiecieSama jaukta tipa
BSK un agresivi norito$aja audzgja gadijumos. Tas, cik liels operacijas apjoms un cik daudzu
specidlistu iesaiste nepiecieiama, liek secinat, ka BSK audzgju bez padzilinatas
dermatoskopiskas diagnostikas un histologiskas audzgja tipa precizéSanas nedrikst arstét
mazinvazivi, lai nepielautu BSK recidivu.

Laikus diagnosticétas nelielas BSK tiek izoperétas bez liela kosmétiska defekta, lietojot
vienkar$u elipsveida eksciziju ar atkapi veselajos audos. Novérots, ka kakla adas BSK
(3.32. att€ls) arstéSanai izméra d&| iesp&jams lietot vienkarSotu (bez plastikas) kirurgiskas
arstéSanas veidu ar elipsveida griezienu (melna linija). Tomér, lai gan audzgjs ir nodulars un
labi norobeZots, tam apakSpola var noverot audu ievilkumu (virs sarkanas linijas), kas janem
vera atkapes gadijuma, un vélams noteikt dermatoskopiskas, nevis tikai kliniskas, veidojuma

robezas, lai izvairitos no audzgja recidiva.
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3.32. attels. Kirugiskas ekscizijas elipsveida griezuma tehnika

Pacients operéts Dr. med. A. Ivanovas vadiba, asistgjot dr. J. Moisejenko-Golubovicai pétijuma ietvaros.

Sarezgitos gadijumos, kad rodas aizdomas par audzgja vairakkart&jo recidivésanos vai
strauji augodu agresiva tipa BSK, nepieciesama multidisciplinara komanda, piesaistot
mikrokirurgus, lai veiktu audu rekonstrukciju (3.33.A, B, C, D, E attéls). Tacu §is operacijas
prasa ilgu rehabilitacijas periodu, liclas izmaksas un estétiskais rezultats var negativi ietekm&t

cilvéka dzives kvalitati.
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3.33. attels. Recidivéjosas bazalo Siinu karcinomas operativas arstéSanas etapi

Anamnézg no 2004. gada veikta viena kirurgiska arsté$ana Latvijas Onkologijas centra pieredzgjusu kirurgu
vadiba un divi staru terapijas kursi (pédgjais 2012. gada). Lokals recidivs 2016. gada (4. recidiva epizode).
Nemot véra agresivas recidivéjosas BSK uzvedibu, tika izmantota plasa operativa arstéSana ar rekonstruktivam
metodém. Operacija norisinjas divos etapos, piedaloties Dr. med. A. lvanovai, Dr. med. K. Pastaram,

Dr. med. J. Zarinam, dr. J. Moisejenko-Golubovicai pirmaja etapa un otraja etapa Dr. med. K. Pastaram,

Dr. med. J. Zarinam. Histologiski apstiprinata solidas uzbtves BSK p&coperacijas perioda, tacu,
pétot padzilinati, pétijuma gaita audzgjs kvalificéts ka solidi adenoida tipa BSK.

Neskatoties uz tik plasam atkap&m, izmantotiem 1&veriem un histologisku slédzienu par
tiram rezekcijas Iinijam, tika noveroti septinu recidiva gadijumi divu gadu laika p&c pilnas
kirurgiskas ekscizijas. Jaatzimé, ka més vél joprojam ikdienas praksé saskaramies ar audzgja
lokalu recidivésanu, tade] jebkur§ BSK galvas un kakla rajona jauztver ka potenciali agresivs
audzgjs. Pacientiem ar diagnosticétu adas vézi atkariba no ta veida rekomendéta obligata un

regulara dermatoskopiska veidojumu kontrole.
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3.8. BSK uzbiives ultrastrukturala analize

Visbeidzot, lai labak novertétu audzeja arhitektiru Stinu ltmeni, ta tika analizéta,
izmantojot EM. BSK &iinas raksturoja neregulara forma, starpiiinu telpas bija izteikti
paplasinatas. Tika noteikts arT Stinu savienojumu zudums, saglabati tikai primitivi savienojumi
(3.34.A, B, C attéls). Audzgja Stinas citoplazma tonofilamenti tika nov&roti reti, un to kulisi bija
mazi. Stinu citoplazma novéroti arT atseviski neliela izméra mitohondriji ar gaiam un nedaudz
vakuolizétam kristam, brivas ribosomas. Stinas kodola forma bija ieapala, reizém neregulara,
biezi tika noteikti kodolini. BM izmainas ietvéra multilaminaciju, SkelSanos un integritates

zudumu ar lamina densa partraukumu paradiSanos (3.34.D attgls).
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3.34. attels. Audz€ju Siinu un stromas ultrastruktiiras izmainas
jauktas bazalo $tinas karcinomas gadijuma

(A, B) Divu audzgja $unu fragmenti, redzamas paplaSinatas starp§tinu telpas; saglabati tikai primitivi §inu
kontakti (bultinas). Citoplazma nelieli mitohondriji, brivas ribosomas, atseviski tonofilamenti, x15 000.
(C) Audzgja bazala dala, kuru ieskauj kolagénas $kiedras saturosa stroma, x4000. (D) Bazalas membranas
lamina densa uzrada neviendabigu izskatu un multilaminaciju (bultinas), x15 000.
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4. Diskusija

Saja péttjuma més (1) noveértejam 79 primaro un recidivéjoso BSK raganos un izplatibu,
kas attistijusas galvas un kakla rajona; (2) veicam pacientu klinisko un dermatoskopisko
kontroli, analiz&jot biezakas pazimes un lokalizacijas atkariba no BSK tipa; (3) noteicam
D vitamina limeni asins seruma visiem $aja pétfjuma iesaititajiem BSK pacientiem; (4) veicam
imtnhistokTmisko analizi galvenajam BM sastavdalam — IV tipa kolagénam un lamininam, kas
norobezo audz&ju un aptur ta izplatiSanos; (5) analizéjam a-GMA, PDPN, DVP un SHh adas
audu ekspresiju, kas konstateta lielakaja dala audz&ja un apkartgjas stromas dazadu apakstipu
BSK, atspogulojot §1s neoplazmas biologijas sarezgitibu.

Misu pétijuma rezultati ir jaapliko, nemot véra dazus ierobezojumus. Par potencialu
ierobezojumu var uzskatit mérenu pétijuma kohortas izlases lielumu. Slimibas recidivs tika
novérots tikai divu gadu novéroSanas perioda. Vienlaikus ieglito rezultatu un izdarito
secinagjumu atbilstibu pastiprina §1 pétijjuma perspektivais raksturs. Lai izmeritu kopgjo
D vitamina Iimeni seruma BSK pacientiem, tika izmantots tikai parasts hemiluminescences
imintests. Visbeidzot BSK audu lielums, kas iegiits ar kirurgisku izgriesanu galvas un kakla
rajona, bija ciesi saistits ar arst€Sanas nepiecieSamibu, tapec tas izskaidro dazas griitibas, kas
saistitas ar veikto histopatologisko un imtinhistokimisko analizu skaitu.

Teprieks tika pieradits augsts BSK biezums, tas veido aptuveni 80 % no visiem
nemelanocitariem adas véza gadijumiem un parasti paradas galvas un kakla rajona, dalas, kas
paklautas saulei (Rubin et al., 2005; Carucci et al., 2008; Fernanda et al., 2017). Vienlaikus
absoliitais BSK sastopamibas biezums nav noteikts, jo nemelanocitarie adas audz&ji parasti tiek
izslégti no véza registra statistikas (Rubin et al., 2005). Turklat laika gaita ir mainijusies
izpratne par galvas un kakla BSK histopatologiskajam Ipasibam un to nozimi §is slimibas
prognozésana. Jauni pétijumi padzilina miisu zinasanas gan par BSK biologiju kopuma, gan jo
1pasi par audzgja mikrovides (AM) uzvedibas patnibam.

Daudzos apliikotajos petijumos viriesi tika skarti biezak neka sievietes, turpretim
zinotais vecums bija lielaks par 60 gadiem pirmaja slimibas reprezentacija (Holtmann et al.,
2018; Vaca-Aguilera et al., 2019). Mgs atklajam, ka dzimumu sadalijums ir lidzigs Mavardi un
lidzautoru darba rezultatiem (Mawardi et al., 2016) un parada sievieSu parsvaru, savukart
vecums diagnozes noteikSanas bridi bija lidzigs, salidzinot So pétijumu ar ieprieks€jiem.
Novertejot adas fototipu pacientiem, kas ieklauti konkrétaja petijjuma, mes atklajam, ka
visizplatitakais bija II adas fototips. Tas raksturigs Baltijas regiona dzivojosajiem
iedzivotajiem. Vienlaikus tiek atzits, ka personam ar I-III adas fototipu ir lielaks adas véza

attistibas risks (Wright et al., 2011).
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Saja petijuma més esam pieradijusi, ka BSK var izraisit nopietnus bojajumus tas lokalas
recidivéSanas d&l un sejas vidusdala ir jutigaka attieciba uz audzgja attistibu. Degunu, vaigu un
plakstinu apgabalus, kas hroniski paklauti saules gaismai, biezak neka BSK citas predilekcijas
vietas ietekm€ja gan primarie, gan recidivéjoSie audzgji. P€c miisu rezultatiem, lielaka dala
jaukta tipa BSK ir lokalizéti deguna un nazolabialaja adas zona, turklat lielakajai dalai $o
audz&ju ir lielaks izmérs neka citu apakstipu audzgjiem. Sie rezultati atbilst tiem, ko
demonstréja Mavardi un Iidzautori (Mawardi et al., 2016), kad tika pétita lokala, bet ne attala
BSK recidivé$ana un agresivitate. Saja konteksta nepiecieSamiba péc visaptverosas
novérosanas, ka ari pilnigas audz€ja ekscizijas metodologijas pareizibas un Mosa
mikrografiskas kirurgijas piem@roSanas pirmaja kirurgiskas arst€$anas reiz€ ir galvenais
jautajums, kas samazinatu recidiva iesp&jamibu (Sin et al., 2016; Troeltzsch et al., 2016).

Analiz€jot dermatoskopiskas un histopatologiskas korelacijas, klust skaidrs, ka audzgja
agresivais potencials netiek iegtits tikai ar audz€ja palielinasanos laika gaita. P&tjjuma tika
diagnosticéti péc izmera loti mazi audzgji, kas histologiski bija apstiprinati ka visnotal agresivi.
Misu pétijums apstiprinaja un musu dati saskan ar citu autoru minéto, ka janem véra agresivo
audzg&ju lokalizacija, jo tie biezi atrodas rajonos, kurus Skérso liela izméra artérijas (Lammers
etal., 2011). Parasti BSK diagnozi nosaka ar histopatologisku izmekl&§anu péc aizdomigas
masas iznemsanas. Tacu péd€jos gados adas audz&ju diagnostika tiek pilnveidota, izmantojot
neinvazivu un 1&tu in vivo dermatoskopiskas izmeklésanas metodi. ST moderna un &rta
izmekleSanas metode lauj instrumentali raksturot audzgja ipaSibas, tadgjadi veicinot ta
diagnozes precizitati.

Biezaka jaukta BSK dermatoskopiska atrade ir arborizétu asinsvadu un isu, smalku
teleangiektaziju klatbiitne. Biezak neka citas atrades tika novéroti arT spidigi, balti laukumi,
baltas svitras, hrizalidas, bezstruktiiras zonas N0 pienaini roza lidz sarkanam fonam, iz¢iilojums
un vairakas nelielas erozijas. Ieprieks§ minétie dermatoskopiskie kritériji, kurus més atzinam par
piem@rotiem kritérijiem, izpétot agresivu BSK, korelé ar citu autoru rezultatiem un atbilst
peritumoralajam iekaisumam, kas bieZi sastopams agresivam BSK formam (El-Sayed et al.,
2020; Zalaudek et al., 2010). Atklajot dermatoskopiski aizdomigus bojajumus, specialistam tie
jaarsté ka audzgjs ar paaugstinatu recidiva risku.

Tapat saskana ar §1 pétijuma rezultatiem 94,9 % Latvijas pacientu ar primaru un
recidivéjosu galvas un kakla BSK tika konstatéts D vitamina deficits. Kopuma 5,1 % no
izmekl&tajiem pacientiem bija pietiekams D vitamina [tmenis 30,0-40,0 ng/mL. Sie dati saskan
ar Latvijas Osteoporozes un kaulu metabolo slimibu asociacijas, Rigas Stradina universitates
un Rigas Austrumu kliniskas universitates slimnicas specialistu 2015. gada Latvija veikta

D vitamina deficita pétijuma rezultatiem (Bouillon et al., 2020; Mukane et al., 2015). Ieprieks
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minéta petijuma rezultati un izdaritie secinajumi ir uzsveérusi D vitamina deficita esibu 82 %
petijuma dalibnieku. Lidzigi rezultati nak no kaiminvalstim, kuras zino par D vitamina deficitu,
veicot plasu Zviedrijas kohortas pétijumu, apstiprinot vid§jo aprékinato D vitamina Itmeni
19,9 ng/mL (Samuel et al., 2008), kas ir nedaudz augstaks neka noteikts Latvijas BSK kohorta.
Savukart Lietuvas kol&gi apstiprindja sezonala D vitamina deficita esamibu 67 % retrospektivi
izmekl&to ambulatoro nodalu subjektu (Elder et al., 2018). Turklat, p&c petijuma rezultatiem,
ko veica nacionalie veselibas institiiti, izmantojot izstradatos protokolus, lai standartizétu
esosas 25(OH)D vertibas no nacionalajiem veselibas / uztura apsekojumiem Starptautiskas
D vitamina standartizacijas programmas ietvaros, D vitamina deficits, kas noteikts
55 844 eiropiesiem, ir 40,4 % (Garnett et al., 2019). Sos datus apstiprina arT cits liels kohortas
pétijums, kas liecina, ka D vitamina deficits ir sastopams < 20 % iedzivotaju Ziemeleiropa, 30—
60 % Rietumeiropa, Dienvideiropa un Austrumeiropa un Iidz 80 % Tuvajos Austrumos.
Eiropas valstis izteikts deficits (< 12 ng/mL) ir konstatéts > 10 % iedzivotaju (Vandikas et al.,
2022). Pamatojoties uz attiecigas literatliras analizi un pasreizgjo p&tijumu rezultatiem, var
drosi teikt, ka Eiropa kopuma un ipasi Baltijas regiona D vitamina Iimenis asins seruma ir
raksturojams ka katastrofali zems.

Pateicoties unikalajai iezimei, kas saistita ar D3 vitamina veidoSanos ada, aktivizgjoties
saules UVB stariem, D vitamins tiek saukts par saules vitaminu (Kallay et al., 2002). Atkapes
no optimala D vitamina limena ir saistitas ar BSK attistibas risku (Bikle et al., 2020; Rozmus
et al., 2020). Pieradijumu kopums liecina, ka D vitamins inhibé SHh signalcelu, tapéc tam ir
aizsargajoSa loma audzgja augSanas apturéSana (Chun et al., 2019). D vitamins var ietekmét
adas véza Siuinas, mijiedarbojoties ar imunsist€émas Stunam, jo kalcitriols inhibé 1. tipa (Thl)
T helpera $tinas un palielina 2. tipa (Th2) un regul&joso T $iinu atbildes reakciju, kas samazina
imtino uzraudzibu adas véza gadijuma (Cashman et al., 2016; Lips et al., 2019). Savukart
pastiprinas iedzimta imunitate un Toll lidzigu receptoru indukcija, kas, iesp&jams, uzlabo
pretvéza reakcijas (Ross et al., 2011). Saskana ar citiem noverojumiem D3 specifiski saistas ar
SMO un tadgjadi inhibé CPP proteinu aktivitati fibroblastos in vitro, kas liecina, ka PTCH1
proteins nomac SHh signalus, transport&jot D3 vitaminu uz SMO proteinu (Lips et al., 2019;
Rossetal., 2011; Bouillon etal., 2022; McDonnell et al., 2018). Jaatzimg, ka SHh cela inhibitori
ne tikai nomac BSK progresgsanu, bet ari veicina iegiitas imiinas atbildes. D vitamins un ta
metaboliti ir saistiti ar specifisku nes€jproteinu DVP, kas pieder albuminu proteinu saimei un
nodro$ina D vitamina un taukskabju uzglabasanu / transportu, ka ari veicina citus fiziologiskos
procesus (Enko et al., 2014; Simpson et al., 2015). Tiek uzskatits, ka zems DVP limenis seruma
plausu véza gadijuma ir exitus letalis predispongjosais faktors un seruma DVP normala limena

saglabaSana tiek atzita par nozimigu neatkarigu faktoru, kas saistits ar labakiem dzivildzes
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raditajiem operétiem plausu véza pacientiem (Akiba et al., 2018). Turklat tiek paradita
nozimiga saistiba starp metastatisku kriits vézi un D vitamina Iimeni (Summerhays et al., 2020;
Bleizgys et al., 2018). Zems D vitamina limenis, kas noteikts pacientém menopauzes laika,
korele ar progres€josas neoplastiskas slimibas klatbiitni, lielakiem audz&u izmériem un to
pakapi (Cashman et al., 2016). Turklat 25(OH)D deficits tiek konstatéts gadijumos, kad
diagnosticéti audz€ji ar lokali destruktivu un metastatisku gaitu, audzgji ar limfmezglu
iesaistiSanos un audzgji ar augstaku proliferacijas aktivitati.

Miisu pétijuma savaktie un analiz€tie dati par D vitaminu tika iedaliti trijas galvenajas
grupas, kas tika izveidotas, izmantojot hierarhiskas klasterizacijas metodi. Pirmo parstavéja
virieS§i ar zemu D vitamina limeni asins seruma un lieliem, galvenokart augsta riska un
recidivéjosiem BSK audzgjiem. Tapéc var drodi apgalvot, ka virieu dzimums un zems
D vitamina limenis asinis ir riska faktori agresivu BSK veidu attistibai. Otro grupu parstavéja
gan virieSi, gan sievietes ar loti atSkirigu D vitamina limeni asins seruma un maza izmé&ra
primariem, tomér augsta riska BSK audz&jiem. TreSo grupu parstavéja viriesi un sievietes ar
atskirigu D vitamina limeni seruma un maza izméra primariem un mazak agresiviem BSK
audzgjiem. Lidz §im uzkratas zinasanas par D vitamina nozimi cilvéka organisma un ta Iimena
saistibu ar onkologiskas patologijas attistibu un norisi liecina, ka nepietickama D vitamina
Itmena korekcija var biit aktuala véza profilaks€ un kompleksa arstésana.

Citu autoru pétijumos tiek analiz&ti gan audzgja proliferacijas markieri, gan tie, kas biitu
nozimigi BSK un APK diferencialdiagnostika (Alhumaidi, 2012; Ramezani et al., 2020).
Savukart misu darba tika padzilinati pétita BSK vietéja agresivitate un invazivitate, tam
izmantojot attiecigus iminhistokimijas markierus. IepriekS veiktajos pétijumos tiek
demonstréts, ka IV tipa kolagéna izzuSana BM lamina densa ir nozimiga audzg&ja §tinu invazijai
(Fang et al., 2014), un IV tipa kolagéna ekspresijas izmainas, ka arT infiltrativa audzg&ja augSana
tiek analiz&ta agresivos urinpii§la audzgjos (Miyake et al., 2017). Tiek uzskatits, ka kolagéna
izmainas izraisa biomehaniskus signalus, kurus uztver gan audzgja, gan stromas Stinas, tadejadi
izraisot biologisko notikumu kaskadi (Fang et al., 2014). Saja pétijuma més paradijam BM
integritates izmainas un IV tipa kolagéna izzuSanu, ka rezultata palielinajas audzgja invazivitate
jaukta un infiltrativa BSK. Miisu dati par BM struktiiru un kolagéna un laminina ekspresiju taja
ir saskana ar tiem, kas ir atrodami pieejamaja literatiira (Quatresooz et al., 2003; Gozdzialska
etal., 2016; Khlebnikova et al., 2020). IV tipa kolagéna un laminina ekspresijas limenis
svarstijas no zema lidz mérenam un augstam, tomér divam tresdalam BSK paraugu bija zems.
Pé&tito BM molekulu IHK ekspresija bija partraukta vai tas nebija BSK apgabalos, kas uzradija
agresivu aug$anu. Sie miisu rezultati saskan ar citu autoru datiem (Marasa et al, 2008; Peterson

et al., 2015).
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Papildus BM molekulu analizei tika novértéta PDPN markiera ekspresija un analiz&tas
BSK ultrastrukturalas Ipatnibas invazijas fronté. P&tfjumi, kas demonstr&jusi ar audzgju saistitu
génu ekspresiju plakanStnu karcinomas gadijuma, ir pieradijusi PDPN nozimi normala un
laundabiga epidermas homeostaze (Acton, 2012; Baars et al., 2015) un uzsveérusi §1 markiera
nozimi audz&ja $linu migracijas veicinasana (Wicki et Christofori, 2007). Saja pétijuma més
paradijam neregularas formas invazivus audzgja pavedienus, izteikti iezZim&tus ar anti-PDPN
antivielu, kas atspogulo BSK vietgjas agresivitates pazimes. Vienlaikus lielas un vienmérigi
iezim&tas audzgju mezglu masas paradija vajaku PDPN ekspresiju un pat tas neesamibu. Sis
atSkiribas PDPN markiera ekspresija var atspogulot audz€ja vietgjas agresivitates patnibas un
palidzet prognozét BSK gaitu (Wojciechowska-Zdrojowy et al., 2016). Miisu p&tijuma PDPN
ekspresijas palielinasanos, kura tika noveérota audzgja invazijas front€ gaismas mikroskopijas
limeni, padzilinati analiz€jam, veicot arl §1 rajona ultrastrukturalo novértgjumu elektronu
mikroskopa. Ar ta palidzibu més demonstrgjam S$iinas citoplazmas tonofilamentu
samazinasanos, §tinu savienojumu vienkarSoSanos un izzuSanu, ka ar1 BM partraukumu
ra§anos. Saja pétijuma ir noteikts, ka izmainas BM integritaté un augstaku PDPN ekspresiju
audz&ja invazijas fronté parsvara uzrada agresivas BSK formas, tadas ka infiltrativa,
mikronodulara un jaukta.

Ieprieks veiktie pétijumi ir noradijusi uz audz&ja novertéSanas nepiecieSamibu,
pamatojoties uz izpratni par AM biologiju un funkcijam (Lesack et al., 2012). Turklat AM
izpétes lietderiba, izmantojot iminhistokimijas metodi, ir pieradita nesen aprakstitajos
pétijumos par BSK agresivitati (Simin et al., 2019). Ar a-GMA bagata fenotipa §iinu attistiba
stromas komponenta agresivos BSK variantos — mikronodularajos un morfeja (morphoea)
tipa — tika analiz&ta arT citu autoru p&tijumos (Mercut et al., 2014; Adgeboyega et al., 2010).
Misu imiinhistokimiskas atrades saistiba ar a-GMA markieri apstiprina Sos pieradijumus un
bitiski tos papildina, analizé ieklaujot gan visus primaras BSK tipus, gan BSK recidivus.
Turklat Rumanijas pétnieku iegitie rezultati par augslipas BSK liecina par a-GMA
reaktivitates noveértéjuma lietderibu ari invazijas fronté (Salan et al., 2018). Jaatzimé, ka loti
maz pétijumos tiek zinots par a-GMA markiera vért&jumiem, raksturojot audzgja un stromas
komponentus, Tpasi dazadu BSK apakstipu vai primaro un recidivéjoso audz&ju gadijumos
(Bozdogan et al., 2002). Savukart miisu pétijums, kas balstits uz rapigu analiz€to markieru
statistisko novértésanu, sniedza daudz nozimigu informaciju par $o markieru lietderibu, tostarp
par izteiktas stromas a-GMA ekspresijas paradisanos BSK recidivos. Aberanta SHh signalcela
aktivacija ir BSK patogengzes pazime (Chmiel et al., 2022; Deng et al., 2022). Tas izskaidro
misu mérki analizét $o markieri BSK audos. Ieprieks$ veiktie pétijumi liecina, ka SHh var

sekmét stroma esoSo fibroblastu parveérSanu miofibroblastos, izraisot kolagéna uzkrasanos un
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adas sabiezeSanu pelem (Horn et al., 2012). St atrade izskaidro ari a-GMA ekspresijas
palielinaganos BSK stroma. Turklat tika pieradita ar SHh signalcela saistita parakrina
mehanisma nozime AM (Hanna et al., 2016; Katoh, 2019). Dati par $1 signalcela izmainam
primaraja un recidiv&jo$a BSK ir ierobeZoti. Saja p&tijuma més esam novertejusi SHh primaraja
un recidivéjosa audzgja, ka arT piecos dazados BSK apakstipos, izmantojot iminhistokimijas
un bioinformatikas metodes. M@s pieradijam izteiktas SHh ekspresijas paaugstinasanos gan
audzgja, gan stromas komponenta. Turklat §1 izteikta SHh ekspresija tika demonstréta agresivos
variantos — infiltrativajos, jauktajos un mikronodularajos, kas saskan ar Casas un kolégu
demonstrétajiem rezultatiem (Casas et al., 2017).

Vienlaikus jaatzimé, ka starp BSK apakstipiem, kas iepriek§ tika uzskatiti par
agresiviem variantiem, més atklajam SHh ekspresijas izmainas paraléli a-GMA ekspresijas
pazeminaSanai audzgja virspusgja apakstipa, kas tika uzskatits par neagresivu. Tas liek domat,
ka SHh piedalas normala un ar malignu $tinu augSanu ietekméta epidermas homeostazg, bet $is
parmainas nav pilniba izprastas. Visbeidzot m&s varam secinat, ka primaro un recidiv&josu adas
véza formu morfologisko un iminhistokimisko ipasibu novért&jums un iesp&jamas audz&ja
1pasibu izmainas ir svarigas prognostisko faktoru noteikSanai un adekvatas slimibas arstéSanas
metodes izvelei. SHh saistas ar PTCHL1 receptoru, kas darbojas kopa ar SMO, lai sekmé&tu
mérka molekulu transkripcijas procesu. Tapéc ar SHh saistito véza, tostarp BSK, mérka
terapijai nakotn€ varétu bt daudz plasaks kliniskais lietojums (Katoh, 2019; Jacobsen et al.,
2017; Tolani et al., 2018; Carpenter et al., 2018). Turpinata So procesu izpéte, iesp&jams, atklas
jaunus BSK un AM regulé$anas mehanismus, kuru ietekme ir arpus SHh signalcela kontroles.

Saja pétijuma D vitamina limenis asins seruma tika pétits Latvijas pacientu grupa ar
primaru un recidivéjosu galvas un kakla BSK un koreléts ar adas audu SHh un DVP
imiinhistokimiska novért§juma rezultatiem. Pétijuma tika noteikta korelacija starp audzgja
lielumu un D vitamina Itmeni asins seruma, un §is novérojums saskan ar citu pétjjumu datiem
(Kim et al., 2019). Turklat tika pieradita saistiba starp augstu DVP un zemu SHh audu
ekspresiju, kas konstat€ta mazakos audzg€jos ar labvéligu gaitu, piem&ram, virspus€ju un
mezglainu BSK. Svarigi ir tas, ka zema DVP ekspresija un augsta SHh ekspresija tika novérota
jauktos un infiltrativos BSK, kas lauj izteikt pienémumu par D vitamina aizsargajosas
iedarbibas deficitu pacientiem ar augsta riska audzgjiem un tendenci uz recidivu péc arstésanas.
Vienlaikus kliist skaidrs, ka saikne starp saules gaismas iedarbibu un BSK nav vienkarsa, jo
augsts intermitéjosas UV limenis, Skiet, ir vairak saistits ar audzgja attistibu uznémigiem
individiem, nevis ar ilgstoSu iedarbibu, ka tas redzams laika gaita ara stradajoSiem. Attiecigas
literatiiras analize liecina, ka 25(OH)D metabolisms Iidz 1,25(OH)2D, iesp&jams, notiek

vairakas audu Siinas, tostarp keratinocitos, kas eksprese DVR un satur specifisku enzimu
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CE27B1 (Thanasitthichai et al., 2019). Turklat dazas epitélij$iinas, tostarp piena dziedzeru un
nieru kanalinu $iinas, ekspresé megalinu un kubilinu, kas veicina 25(OH)D3-DVP uznemsSanu
un piesaisti DVR (Atoum et al., 2017; Estebanez et al., 2018). Intracelulari 25(OH)D3-DVP
saistas ar citozola aktinu, veidojot kompleksu, un Sai saistiSanai nav nepiecieSami D vitamina
ligandi (Akiba et al., 2018). DVP audu ekspresija, visticamak, ir saistita ar labv&ligam
prognostiskam 1pasibam, pieméram, mazu audz&ja izm&ru un zemu invazivitati. Tas atbilst
pieradijumiem, ka DVP pozitivi audzgji ir saistiti ar samazinatu metastazu risku un mirstibu no
dazadiem véza veidiem. P&tijumu rezultati, kas korel€ ar miisu pétijuma rezultatiem, liecina par
ievérojami zemu DVP imiinhistokimisko krasojumu progres€josSu audz€ju gadijuma (Tang
et al., 2012). Hierarhiskas klasterizacijas analizes izmantoSana ir paradijusi, ka uznémigiem
virie$u kartas individiem ar zemu D vitamina Iimeni asinis ir agresivas un recidiv&josas BSK
attistibas risks.

BSK histopatologijas neviendabigumu ir pieradijusi citi autori un més (Bartos et al.,
2016). Turklat liels jauktu BSK Tpatsvars, kam bieZi ir agresiva aug$ana un kam nepiecieama
kirurgiska izgrieSana ar robezu kontroli, tika demonstréts un analiz&ts gan citu autoru, gan $aja
pétijuma (Wu et al., 2014). Histomorfologiski infiltrativam, morfeja tipa, mikronodularam un
virspus&jam BSK ir noteiktas dazas kopigas agresivitates pazimes — pastiprinata §inu nekroze,
neoplastisku $iinu un stromas $iinu proliferacija, stromas ievilksana, dzilaka audzgja invazija
un vajaka ta ierobezosana (Stanoszek et al., 2017). Neskatoties uz augsto BSK sastopamibu, ir
loti maz pétijumu, kuros aprakstitas dazadu audz&ja apakstipu ipatnibas un iesp&jamas
atskiribas. Ir dazadas BSK arstéSanas metodes, sakot no minimali invazivam metodém lidz
kirurgiskai terapijai, kura audzgja histopatologiskas atrades ir viens no noteicosajiem faktoriem
atbilstosas arste$anas metodes izvele (Drucker et al., 2018). BSK diagnostika un arste$ana
iesaistitajiem specialistiem ir jaapzinas veiksmiga un droSa pacientu arstéSana bieza recidiva

del pat pilnigas primaras kirurgiskas audzgja iznemsanas gadijuma (Paoli et al., 2019).
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Secinajumi
Septindesmit devinu galvas un kakla adas BSK pacientu grupa 46 bija sievietes un
33 viriesi, videjais vecums attiecigi 70 un 64 gadi. Kliniski prevalgja II un III adas fototips
péc Ficpatrika (Fitzpatrick) skalas atskiriba no Eiropas, kur dominé | un Il adas fototips.
Gan primaras, gan recidivéjosas BSK visbiezak attistijas saules iedarbibai paklautas sejas
dalas — deguna un vaigos, kas saskan ar pasaules tendencém. It 1paSi bitiska ir deguna
rajona BSK recidivé$anas divu gadu laika, kas liecina par precizas kirurgiskas izgrie$anas
un histopatologiskas izvértésanas nepiecieSsamibu, ipasi jaukta BSK morfologiska tipa
gadijuma. BSK visbiezak izpauzas ka Iéni augoss adas krasas mezgls vai eritematozs
plankums ar eroziju vai izCiilojumu.
Pamatojoties uz dermatoskopisko izmeklgjumu rezultatiem, var paredzét augsta riska BSK
attistibu. Arborizéto asinsvadu, Tso un smalko teleangiektaziju, spidigo, balto
bezstrukturalo apgabalu, ¢tlu un balto svitru jeb saiSku, kas dermatoskopiski iziet arpus
veidojuma kliniskajam robezam, esiba norada uz agresivu gaitu BSK. Turklat tas liecina
par dermatoskopiskas izmekl€Sanas nepiecieSamibu ekscizijas robezu novértéSanai
pirmsoperacijas perioda.
Morfologiska audzgja dazadiba tika noteikta p&tijuma pacientu kohorta; augsta riska BSK
ir infiltrativo, mikronodularo un jaukto tipu audzg&ji, savukart nodulara un virspuséja BSK
ir audzgji ar zemu recidiva risku. Divu vai vairaku dazadu histopatologisko BSK tipu
kopgja pastavésana viena anatomiskaja regiona ir loti reta. Bazalas membranas integritates
zudums, ko apstiprina imunhistokimiskas reakcijas ar antilaminina un IV kolagéna
antivielam un audzgja ultrastrukturalo ipasibu izpéte, biezak noverots infiltrativajos un
mikronodularajos BSK; tiem ir arT raksturiga palielinata peritumorala un stromala a-GMA
ekspresija. Podoplanina ekspresijas palielinasanas audz€ja bazalaja slani liecina par
neoplastisko $tinu invazivitati. SHh ir bitisks faktors, kas regul€ audzgja Stinu uzvedibu un
stromalo transformaciju, iespgjams, gan autokrino, gan parakrino mehanismu cela. Augsta
riska BSK raksturo paaugstinata SHh ekspresija un audzgja invazija stroma, kad ir jaapsver
meérkterapijas izmantoSana.
D vitamina deficits tika konstatéts Latvijas BSK pacientu kohorta. P&tot D vitamina Iimeni
asins seruma, starp dzimumiem, primaro un atkartotas BSK gadijumos, ka arT starp audzgja
morfologiskajiem veidiem, netika atrasti statistiski ticami atskirigi. Augstaks D vitamina
Iimenis asins seruma korel€ ar mazaku neoplazmu paradisanos un labvéligaku slimibas

prognozi. Mazakiem un mazak agresiviem audz€jiem, piem&ram, virspus§jam un
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nodularajam BSK, saistiba starp augstu DVP un zemu SHh audu ekspresiju norada uz
saikni starp D vitaminu, ta vielmainas proteiniem (pieméram, DVP) un SHh signalcelu.

Analizgjot Latvijas BSK pacientu kohortu, tika identificéti trTs klasteri: 1) galvenokart
virie$i ar zemu D vitamina Iimeni, kuriem ir lielas augsta riska recidivéjosas BSK; 2) abu
dzimumu parstavji ar mainigiem D vitamina limeniem un mazam primaram BSK, tomér ar
augstu risku; 3) abu dzimumu parstavji ar dazadiem D vitamina limeniem un mazam
primaram BSK, kas arT ir mazak agresivas. Sie rezultati uzsver pasu audzgju heterogenitati

un sarezgitibu un to saistibu ar D vitaminu.
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Praktiskas rekomendacijas

Pacientiem ar adas BSK var rekomendgt veikt dermatoskopisku veidojuma novértésanu
diagnostiskos nolikos.

Pacientiem ar adas BSK anamnézé rekomendéts veikt dermatoskopiju p&coperacijas
perioda vienreiz seSos ménesos, lai laikus atklatu audzgja recidivu, 1pasi, ja histologiski
bija diagnosticéts BSK audz&js ar noslieci uz agresivu aug$anu.

Pacientiem ar adas BSK rekomendgts noteikt slimibas recidiva faktorus, pamatojoties uz
legutajiem kliniskajiem, dermatoskopijas un imtinhistokimijas rezultatiem.

Nemot véra adas BSK sarezgito morfologisko uzbiivi un tas biologiskas ipasibas, ka
arstéSanas metode pamata butu lictojama kirurgiska arstéSana. Mazinvazivu arstéSanu
(imikvimods, krioterapija u. c.) var izmantot histologiski apstiprinatai virspuséja tipa BSK
bez infiltrativas augSanas pazimém.

Histopatologijas nodalam bitu javeic sérijveida parauga grieSana, §1 pieeja nodroSinatu

diagnozes precizitati, ipasi jaukta un agresiva BSK tipa gadijuma.
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it often appears lomally invaave and shows destructve
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cellular constituents both residential, often expressing a
fibroblast-like appearance and blood-bome, characterized
by phagocytic and immune system cell features; (ii) extra-
cellular matrix molecules and matrix-degrading enzymes,
and (jif) sprouting vascular networks have been recognized
[15]. Furthermore, recent studies of BCC have demonstrated
that the cancer-associated fibroblasts (CAF) expressing
different cellular phenotypes appear to be important
contributors to the formation of TME [16]. It should be
noted that the development of the actin-rich phenotype in
stromal cells was demonstrated in aggressive variants of
BCC — micronodular and morpheaform —, when compared
to nodular [17]. The results of other studies have suggested
an mcrease of stromal alpha-smooth muscle actin (a-SMA)
immunoexpression in aggressive BCCs [5, 18-22]. Various
autocrine and paracrine communications between TEM
cells and cancer cells are crucial in the imitiation and
progression of tumors [23]. Other scientists have shown
that modern technologies including those assessing the
composition of TME mught represent novel predictive
and prognostic biomarkers in BCC [12].

Sonic hedgehog (Shh) morphogen i1s an essential
regulator of various cellular processes during embryonic
and adult life. The mechanism driven by the ligand and
leading to tumor development has been extensively explored
for more than a decade. Early in the research, the Shh
ligand molecule is shown to be implicated as an autocrine
signaling factor [24]. Furthermore, induction of the genes
to metastasize has been shown when the activation of the
hedgehog pathway by the overexpression of zinc finger
transcription factors took place [25, 26]. Previous studies
have suggested Shh overexpression leading to pathway
activation, tumor proliferation, survival and/or metastasis
[27]. Later, tumor cells were shown to exit a paracrine
mechanism secreting Shh and activating the pathway in
neighboring stromal cells [28], which were proved to be
of myofibroblast lineage Fmally, in inverse paracrine
hedgehog activation mode, stromal cells produce the ligand
molecules, which bind and activate the signaling pathway
m tumor cells [29]. More recent morphological studies have
demonstrated the contribution of hedgehog signaling in
the pathogenesis of BCC [30]. Since BCC presents with
different variants, and tumors developed in the head and
neck region often behave more aggressively with deep
tissue invasion and recurrence, conduction of studies
identifying new prognostic markers of BCC aggressiveness
1s very much acknowledged.

Aim

The purpose of the present study was to analyze the
occurrence and distribution of primary and recurrent BCCs
of head and neck; to estimate immunohistochemically
constituents of the BM — type IV collagen and laminin —
appearing at the tumoral interface; to assess the biology

of cancer cells and TME as a whole by studying a-SMA
and Shh immunoexpression.

& Patients, Materials and Methods

Seventy-mne patients presented with BCC of head and
neck treated prospectively in Department of Maxillofacial
Surgery, Institute of Stomatology, Riga Stradins Umiversity,

and the Oncology Centre of Latvia from September 1,
2016, to September 1, 2019, were enrolled in this study.
In total. 46 female and 33 male patients were enrolled.
The age range was 32-95 years. The climical data of
patients were obtained concerning duration and type of
the lesion at the time of presentation, clinical features,
anatormc location, and course of the tumor. The skin types
were assessed according to the Fitzpatrick Classification
Scale [31]. The disease relapse was monitored over a
two-year follow-up period. The study was approved by
the Ethics Committee of Riga Stradins University, and
written informed consent was obtained from all patients.
The tumor tissue samples were taken following the tenets
of the Declaration of Helsinki.

Dermoscopy was performed before the tumor mass
excision. The diagnosis of BCC was confirmed following
recommendations of Trigoni et al. (2012) [32], Wozniak-
Rito et al. (2018) [33]. and Lupu et al. (2019) [34] when
fulfilled classical dermoscopy algonithm — lack of pigment
network and the presence of at least one of the following
criteria: ulceration, maple-leaf like structure, blue-gray
globules, blue-ovoid nests, arbonizing vessels. and spoke-
wheel structures. Furthermore, we included some additional
features recogmzed as translicency, white areas, and malky
pink or red background when diagnosing BCC. Vascular
patterns were described as erther clustered, diffuse,
homogeneous or, sometimes, avascular. Background
differences between white-red colors, observed at the
lesion sites, are defined as white-red structureless areas
as recommended [35].

Only fully excised primary and recurrent BCCs with
10 mm deep indention into healthy tissue were used in
this investigation. Sixty-one of 79 (77.2%) were primary
tumors whereas 18 (22.8%) — recurrent BCC. In seven
(38.9%) cases, recurrent BCC developed from the surgically
removed primary tumors obtained in a frame of the given
study. Patients relapsed in six months up to two years
were submutted to re-treatment. Eleven (61.1%) patients
developed BCC recurrence after the use of less nvasive
treatment techniques. These less invasive treatment
techniques used and recorded were cryotherapy — six
cases, COz laser treatment — three cases, topical immune
response modifier — Imiquimod cream — two cases,
respectively. Eight patients presented with the nodular-
type BCC, one — with superficial, and two — with baso-
SQUAMONS CATCINoma.

Formalin-fixed, paraffin-embedded tumor tissues were
processed and sectioned conventionally, and the sections
were mounted on HistoBond+ slides (Marnienfeld, Landa-
Konigshofen, Germany). Consecutive sections were used
as negative controls of the immunohistochemical (THC)
reactions, and for Hematoxylin-Eosmn (HE) staining to
confirm the diagnosis. The histopathology of the tumor
was assessed by two independent observers following the
World Health Organization (WHO) Classification System
for BCC.

THC reactions were performed using dewaxed and then
conventionally treated and processed paraffin sections.
Heat-induced antigen retrieval was accomplished with
the sections placed in 10 mM citrate buffer for 15 minutes
mn a vapor lock. Tissue antigens were detected using a panel
of primary antibodies: mouse anti-human monoclonal
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a-SMA, Abcam_ Cambridge, MA_ USA. clone 1A4, 1:200),
which decorates cells expressing the smooth muscular
phenotype [36, 37]; mouse anti-human monoclonal
collagen IV (Dako Denmark A/S. Glostrup, Denmark,
clone CIV 22, 1:25), which labels the lamina densa of
BM [38]; mouse anti-human monoclonal laminin (Dako
Denmark A/S, Glostrup, Denmark clone 4C7, 1:20),
which reacts with the laminin family glycoproteins of the
epidermal BM [39]; rabbit anti-human monoclonal Shh
(Abcam, Cambridge, MA, USA, clone EP1190Y, 1:200),
which recognizes full length and c-product subumt of
human Shh protein [40, 41]. The primary antibodies were
applied ovemight (4°C) following the manufacturer’s
recommendations. Amphfication of primary antibody and
visualization of reaction products was performed applying
HiDef Detection Horseradish Peroxidase (HRP) Polymer
system (Cell Marque, Rocklin, CA, USA) — after nnsing in
phosphate-buffered saline (PBS) solution, sections were
incubated with HiDef Detection™ Amplifier for 10 minutes
at room temperature (RT) and HiDef Detection™ HRP
Polymer Detector for 10 minutes (RT), respectrvely. Finally,
the antigen sites were visualized with 3,3 -Diaminobenzidine
(DAB) tetrahydrochloride kit (DAB + Chromogen and
DAB + Substrate buffer, Cell Marque, Rocklin, CA, USA)
applied for 5 minutes. Sections were counterstained with
Mayer’s Hematoxylin, washed, dehydrated, cleared, mounted
in Roti* Histokitt (Carl Roth, Karlsruhe, Germany), and
coverslipped. Immunolabeling for a-SMA was identified
by brown stain confined to the cell cytoplasm. Positive
immunostaining of Shh was characterized by apparent
brown either membranous or membranous/cytoplasmic
pattem. The pattern of g-SMA and Shh immunoexpression
was separately evaluated i the tumor cells and stroma.
Immunostaining for type IV collagen and laminin was
confined to the BM and displayed a linear (contmuous
and discontinuous) pattern.

Sections were photographed by a Leica light microscope
(Leica DMRB, Leitz Wetzlar, Germany) using a DFC 450C
digital camera and scanned by a Glissando Slide Scanner
(Objective Imaging Ltd., Cambnidge, UK) 0.5 pm/pixel
resolution with 20x objective, 0.275 pm/pixel resolution
with 40% objective. Therefore, additional reproducible
measurements (Aperio ImageScope ver. 12.2.2.5015
software) of tissue immunomarkers along with their spatial
distribution were obtained.

The assessment of immunostamning was performed
semiquantitatively i 20 randomly selected visual fields of
each sample (magnification 400x) representing the tumor
and stroma of the regions of interest. Overall patterns of
collagen IV and lammnin immunoexpression were evaluated
as showing erther absent immunoexpression or extensive
discontinuous immunoreactive areas (low levels),
discontinuous areas (moderate levels), and continuous
immunoexpression (high levels) following recommend-
ations of Agarwal & Ballabh (2013) [42]. Immunoexpression
of these proteins in sebaceous, sweat glands, and blood
vessels” walls were not considered in this evaluation. The
amount (the percentage of immunopositive cells) for Shh
and tumoral a-SMA immunostaining was estimated semi-
quantitatively as (—) negative if no positively stained cells
were found; (+) weak 1f <10%; (++) moderate 1f 11-50%;
(+++) strong 1f =51%. Stromal a-SMA immunoreactivity
was assessed as (—) negative if no staining apart of vascular
(for a-SMA) was found; (+) weak if only a few myo-

fibroblasts showed positivity around the tumor islands;
(++) moderate 1f <50% of the 1slands were surrounded by
a-SMA-positive cells, and (+++) strong if =50% of the
islands were diffusely surrounded by a-SMA-positive cells
as described previously [18].

Statistical data analysis was performed to assess the
immunohistochemistry results and applymg Statistical
Package for the Social Sciences (SPSS) ver. 24.0 software.
To test whether the collected numerical data are normally
distributed, a Kolmogorov—Smirmov normality test was
applied. The quantitative data were expressed as means +
standard deviation (SD), whereas categorical parameters
were expressed as frequencies and percentages. P-values
of <0.05 were considered significant. The Spearman’s rank
correlation coefficient was used to estimate the relationships
between immunostaining patterns of the antibodies used
in this study. The correlation between antigen immuno-
expression, pattern of the tumor (primary, recurrent), and
HP type of BCC was studied by y° (chi-squared) statistics.

& Results

Clinically, the skin types were assessed as I-III,
according to the Fitzpatrick Classification Scale. No
patients with phototype IV—VI were recorded. Out of 79
subjects enrolled in the study. only two (2.5%) patients
were recognized to have type I, 59 (74.7%) — type II, and
18 (22.8%) — type III. One man and one woman presented
with type I. The man has blond hear and blue eyes, the
woman — freckles and red hair. Both always bum. Apart
from BCC, the man demonstrated multiple actinic keratosis
lesions on his face and shoulders. More women — 34 out
of 59 — and 25 men presented with type II. Simalarly, more
women — 11 out of 18 —, and seven men presented with
type III. Skin easily bumed after longer solar exposure
when type I was recorded; these patients present with
fair skin, light hair, and blue or gray-blue eyes. Patients
with phototype III presented with fair to light brown skin
color, often dark hair, and varying eye color.

Dermoscopically, pnmary BCC presented with arbonzing
vessels, thin and superficial telangiectasias, ulceration with
crust formation, shiny white and milky-pink regions, and
sometimes — blue-gray ovoid nests (Figure 1). Shiny white-
and-red structureless areas suspected as more fibrotic were
further correlated with the HP findings. Short white streaks
were common in mixed and recurrent BCC (Figure 2).

Among 79 patients, 15 (19%) presented with the nodular
HP subtype of the tumor. 18 (23%) — superficial, 10 (12%)
— infiltrative, seven (9%) — micronodular subtype, and 29
(37%) — mixed subtype. The most frequent combinations
of the mixed BCCs included nodular-infiltrative, superficial-
nodular, and nodular-micronodular subtype. No statistical
differences i gender distribution were found among
histological subtypes (p=0.102). The distribution of BCC
by anatomical location and histological subtype is presented
in Table 1. Analysis of the anatomical location of the lesion
confirmed that the nose and cheek were predominant
regions affected by both primary and recurrent tumors
constituting 36.7% and 29.1%, respectively. Furthermore,
according to our study, the nose area was very susceptible
to tumor recurrence —nine of 18 (50%) cases. The second
half of recurrent tumors presented with five BCCs on the
cheek, three on the eyelid, and one —on the ear. In our study,
the third most often lesioned region was the eyelid (10.1%).
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Figurel- lnﬂLdejhdmi.anl
nodule with a homogeneons milky pink
backgronnd and arborized blood vessels;
fumor surface with crust over a wonnd,
milialike cyst, and blue-gray ovoid nest
demonstrated dermoscopically in the case of
primary nodular basal cell carcinoma.

Figure 2 — 4 homogeneous white-to-pink colorarion of the area of
interesi and nlceration (white arrow) demonstrated dermoscopically
in the case of recurrent basal cell carcinoma.

Table | - Distribution of primary and recurrent BCCs by histological subtype and anatonrical location

Description of Anatomical location Tousd
sample/diagnoses Nose Tempfle Cheek CECyelid Scalp Lip Ear Neck Forehead

N 6 1 2 1 2 0 1 1 0 14

MN 2 0 2 1 0 0 1 0 1 7

Type | 2 2 3 0 [ 0 1 0 0 8

2! s 1 0 7 1 1 00 0 0 13
MIX 6 1 4 2 0 2 1 1 2 19

Total 20 4 18 Y 3 2 4 2 3 61

N 0 1 0 0 1

Tywe — 2 0 0 0 2

Recurrent 5 0 2 2 1 b
MIX 7 2 ] 0 10

Tola! E) 5 3 1 18

N 8 1 3 1 2 [) 1 1 0 15

MN 2 0 2 1 0 ) 1 0 1 7

Type | 4 2 3 0 0 [) 1 0 0 10

Toket S 4 0 9 3 1 0 1 0 0 18
MIX 13 1 6 3 0 2 1 1 2 29

Tola! 29 4 23 8 3 2 B 2 k] 79

I Infiltratve subtype; MIX: Mied - MN: M ibtype; N: Nedular sublype; S: Supericial subtype
Nodular (in primary mmous) and mixed BCCs (in Histopathologically, nodula BCC p d as lage

primary and recurrent tumors) were prevalently located
1 the nose than other head and neck regions constituting
42.9%. 31.6%. and 70%, respectrvely. Furthermore, the
prevalence of the mixed subtype in nasal recurrent BOC
was very high — seven of 10 (70%) cases. In micronodular
subtype, the anatomucal location was: nose, two (29%);
cheek. two (29%); evelid, one (14%): ear, one (14%). and
forehead, one (14%), whereas the specific site of superficial
BCC was: cheek, nine (50%); nose, four (22%); eyelid,
three (17%); scalp, one (5.5%). and ear, one (5.5%).
Infiltrative recusrent BCCs presented exclussvely with the
nasal location, while primary tumors were distnbuted as
follows — cheek. three (38%); nose, two (25%); temple,
two (25%), and ear. one (12%).

nlzndsmﬂlpmphcnlpahsadmgofcdk. clefiing between
the collagenous stroma, tumor necrosis, and focal cystic
changes. Microscopac presentation of nucronodular subtype
revealed small tumor nests with less obvious pallgdma
and connection to the epidermus, whereas
uregular proliferation of the basal oellsbuddmgﬁ'omlhe
eprdenmus, but mfiltrative — cord-like, clongated strands
of tumor cells mfilnating between collagen bundles
Initially, analysis of the IFIC results was consistent
with the detection of immunoexpression levels of major
molecules of the BM — type IV collagen and laminin —
establishing a bamies restrictmg the dissemmation of tumor
cells. Contours of tumor masses labeled by the anti-lamuinin
(Figure 3) and anti-collagen IV (Figure 4) antibodies for
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the presence of these molecules displayed a lear but
greatly varymg immunostamning pattern — both contmuous
and dsscontinuous. A discontinuous or absent mmmuno-
stamng pattern was often revealed m the infiltrative BCCs
Levels of type IV collagen and laminin immunoexpression
were sumlarly distnibuted varying from low to moderate
and high — 60.3%, 35.6%, 4.1%. and 71.1%, 25.2%, 3.6%
for collagen IV and laninin, respectively

The results of the IHC expression of a-SMA and Shh
estumated for umoral and stromal compartments of pnmary
and recurrent tumors are summanzed m Table 2, whereas
- mn different HP subtypes of BOCs studied - in Table 3

Levels of the tumoral a-SMA immunoexpression were
dsstnbuted varying from weak to moderate and strong.
Simultancously, we confirmed a decrease 10 weak stromal
a-SMA immunoexpression levels in recurrent BCC when
compared to primary BCC, followed by two times higher
stroag stromal a-SMA immunoexpressson levels demon-
strated 10 recusrent BCC (Table 2). Compaang the levels
of a SMA mmanaummm) and recurrent
BCCs studied, we found significant differences
for both tumoral and stromal compartments (¥"=16.191;
df=2; p<0.0001; and y=26.510; df=2; p<0.0001),
respectively

Tigure 3 — Weak continzious laminin i mmmnpmswn
appearing along the basal aspect of the surface and
Jollicular epithelinm, the immunoexpression within the
basement membrane delineating differently sized and
shaped nodules and micronodules of the mixed recnrrent
tarmor is almorst wil. Laeinin immunohistoclemistry, = 200,

Im-t-ﬂctmmrmdboﬂ:cnmmmd
discontinnous inmmunostaining decovating the base of the
tumor mests and vascuiar beds of the mixed recurrent
mmor. Type IV collagen tmmunohistochemistry, =250,

Table 2 - Distribution of a SMA and Shi immnoexpression levels in primary and recurrent BCCs

Description of T-SMA Antigens Shh
sample/diagnosis |
Weak Moderafe Strong Weak Moderate Strong
___F:@_IEI_.V BCC Tumer 627 (S0.0%) 274 (25.3%) 181 (16.7%) 347 (332%) 344 (329%) 355(33.9%)
Recurrent BCC 195 (60.2%) 52 (16.0%) 77 (23.8%) 05 (30.8%) 101 (325%) 114 (35.7%)
__F:@_IEI_Y BCC 914 (75.2%) 216 (17.68%) B85 (7.0%) 829 (76.1%) 223(18.3%) €8 (5.6%)
Recurrent BCC 243 (67.5%) 60 (16.7%) 57 (15.8%) 259 (72.0%) 67 (18.6%) 34 (9.4%)
cata the of

a-SMA: mmmmncc Basal cell carunoma; Shhe Sonic hadgehog. *The shown
d and sither wouk or moderale and strong sxpression of antigen.

visusl fields

When compared to a-SMA, levels of the tumoral Shh
immunoexpression were almost equally distnbuted and
varied from weak to moderate and strong for primary and
recurrent BCC (Table 2). Sumlarly to a-SMA assessment,
we found an increase m strong stromal Shh immuno-
expression levels in recustent BCC. Comparing the levels
of Shh immunoexpression m primary and recurrent BCCs
studied, we found statistically sigmificant differences for
stromal but not tumoral compartment (y’=7.121; df=2;
2=0.028; and r'=0.915; df=2; p=0.633), respectively.

We found that one-fourth of neoplastic cells within the
samples demonstrating infiltratrve BCC subtype revealed
a strong level of @ SMA immunocexpression followed by
one-fifth in the nodular, and the mixed subtype (Table 3)
Smnultaneously, almost one-fifth of the stroma of mflatve
subtype revealed a strong of a-SMA immunoexpression
followed by one-tenth in the mixed, and around one-tenth
1 micronodular subtype. Tumor masses and stroma of
the superficial subtype revealed a negligible amount of
neoplastic epithelial and stromal cells displaymg a strong
level of a-SMA immunocexpression Furthermore, when

assessmg the a SMA mmmunoexpression displayed m
different HP subtypes of BCCs, we found that nodular
BCC demonstrated a weak to moderate and rarely 3 strong
level of a-SMA mmmunoposstivity within tamor nests and
cords (Figure 5) pasalleled by very weak or almost mil
stromal reactivity (Figwe 6) By contrast, micronodular,
mixed and mfiltrative subtype of BCC often demonstrated
a maked stong stromal e SMA immunoexpression
preseated either as a diffuse or a peritumoral (Figure 7),
heavily decorating the base of tumor nests (Figure 8). In
the case of diffuse immunoexpresston, some moxed tumors
presented with actmn-nch stroma enveloping a-SMA negative
tumors nests and strands (Figuse 9)

The superficral subtype presented with a weak a-SMA
mnmunoexpression, both tumoral and stomal, fsthermore,
lhehstmcoﬁmdnnunsh:dmmwnhmﬂammmy
mfiltration (Figure 10). Companng a-SMA immuno-
expression 1 subtypes of BCC, we found that umoral
mmunoexpression revealed 1 the superficial subtype
sigmificantly differed when compared to all other subtypes
~nodular (=0 .0001), micronodulas (70 003), mAltrative
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(p<0.0001), and mixed (p<0.0001). Similarly, stromal
immunoexpresston revealed m the mfilrative subtype
sigmificantly differed when compared %o all other subtypes —
nodular (<20.0001), micronodular (20 036), superficial
(z<0.0001), and mixed (p<0.001)

Simularly t0 a-SMA mmmnoexpression. nodular tamoral
masses demonstrated mostly weak Shh immunopositivity
accompansed by extremely weak stromal immunoreactvity
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(Figure 11). Of note, that almost one half of mfiltrative
BBCs, followed by more than one-third of superficial
and muxed umors, and about one-third of micronodular
displayed a strong Shh immunoexpression within neoplastic
buds and strands (Figure 12), whereas the others - moderate
to strong Shh immuncexpression (Figure 13). The highest
stromal immunocxpression of Shh was found m the
superficial subtype of BCC (Figure 14).

Table 3 - Distribution of a-SMA and Skh immunoexpression levels in different histopathological subtypes of BCCs

: < Antigens
Histopathological 2.SMA Shh
subtype of BCC Location
Weak Moderate Strong Weak Moderate Strong
¢ Tumar 132(51.2%) 69(26.7%)  57(221%) 127 (47.2%) B6(32.0%) 56 (20.8%)
Stroma 221 (75.0%) 55 (16.6%) 10 (5.4%) 262(B7.3%) 36 (12.0%) 2(0.7%)
Micronodular Tumor 75 (59.5%) 33 26.2%) 18(14.3%)  53(414%) 37(289%) 38 (29.7%)
Stroma 100 (71.4%) 28 (20.0%) 12 (3.6%) 103 (73.6%) 28 (20.0%) 9 (6.4%)
Tumor O2(49.5%) AB(258%)  46(24.7%)  39(225%) 56 (32.4%) 78 (45.1%)
Stroma 120 (60.0%)  45(22.5%)  35(175%) 135(67.5%) 53 (26.5%) 12 (6.0%)
Tumor 210 (79.5%) 43 (16.3%) 11 (4.2%) 52(238%) B3(38.1%) 83(38.1%)
o Stroma 2809 (80.3%) 45 (15.3%) 16 (4.4%) 265 (73.6%) 61 (16.9%) 3 (94%)
Mixed Tumor 313 (5A7%) 133 (23.3%) 126 (22.0%) 172(30.2%) 183 (322%) 214 (37.6%)
Stroma 427 (T3.6%) 93 (16.0%) 60(104%) 423(72.9%) 1M12(163%)  45(78%)
a SMA. mmmmscc Basal cell caranoma, Shh. Sonic bed: *The ehown ical data repr i the ber of

visual fields

d either weak of moderate and strong expression of antigen

-MWMJMWWIBCC
damlsmdng mlpemumll and vascular a-S)4
immunoexpression appearing in the myxoid stroma.
a-SMA immunokistochemistry, <100. a-SMA: Alpha-
smooth muscle actin; BCC: Basal cell carcinoma.

Fi‘ln 7

Figure 6 m'nmdu oj‘a-SMA. both lnmd
and stromal, is almost mil; a-SMA immunopositivity is
restricted (o vascular appearing in wryxoid stroma
interspersing the nodules of this primary BCC. a-SMA
immunohistochenristry, =250, a SMA: Alpha smooth
muscle actin; BCC: Basal cell carcinoma.

Fig\n! MMMMW
of a-SMA displayed as a heavy decoration at the base of
trmor mests and cords observed in mixed recurrent BCC;
a-SMA inmunopositivity within vascular channels.
a-SMA immnmohistochemistry, «200. a-SMA: Alpha-
simoorh muscle actin; BCC: Basal cell carcinowra.
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Im 9 - aSM4 mnmegaﬂve mmr uesn and
strands of mixed recurrent BCC are surrounded by actin-
rich stroma. a-SMA %200 a-SMA:
Alpha-smooth muscle actin; BCC: Basal cell carcinoma.

Tigure 10 — Weak mmoral immnmoexpression of a.SMA
observed in primary superficial BCC; stroma is heavily
infltrated with inflammatory cells, and a-SMA trmamo-
positivity is restricied fo vascular beds. a-SMA immuno-

Inistochemistry, =100, a-SMA: Alpha-smooth muscle actin;
BCC: Basal cell carcinoma.

fgln 11 - MdalchCCumdisplmcm
immunoexpression of Shk; stromal immunoexpression

is almost nil. Shi immunohistochemisiry, =250. BCC:
Basal cell carcinoma; Shh: Somic hedgehog.

Figure 12 — Mived primary BCC demonstrates tmmor
strands revealing partial stromal fvasion and heavily
decorated with the anii-Shh antidody; stromal componenst
exhibits Shh immunopositivity as well. Shh immuno-
histockemistry, =200. BCC: Basal cell carcinoma; Skh:
Sonic hedgehog.

Sl : ; 2 DY
!’m 13 Mdtrmmamgmitmw
expression of Shk accompanied by weak fo moderate

stromal inmmmoexpresston observed in primary superficial
BCC; marked stromal infiltration. Shk inmnrnohisto-

chennistry, »250. BCC: Basal cell carcinoma; Shik: Sonic
hedgehog.

The levels of Shh assessed for both BCC compartments
differed when compared to a-SMA levels Moderate and
strong levels of the tumoral Shh immunoexpression
charactenized infiltrative, superficial, mixed, and micro-
nodular subtypes (Table 3). Simultancously, stromal Shh
levels were three umes lower but two tumes higher for
mfiltrative and superficial subtype, respectively, when
compared to a-SMA levels. Companng Shh immuno-
expression in subtypes of BCC studied, we found that

Figure ld Dwise mkangwlarmmﬂh
inmmunoexpression demonstrated in primary superficial
BCC. Shk inmmunohistockemistry, =200. BCC: Basal
cell carcinoma; Shhk: Sonic hedgehog.

mumoeral mmunoexpresston revealed wn the nodular subtype
sigmbicantly differed when compared 0 all other subtypes
except mucronodulas — miilnative (=0 0001), superficial
(p<0.0001), and the mixed (p<0.0001). Stromal immuno-
expression revealed in the nodular subtype sigmificantly
dsffesed when compared to all other subtypes — mfiltratrve
(20.0001), mscronodular (=0.009), superficial (p<0.0001),
and mixed (<0.0001).
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& Discussions

In the present study, we have (i) assessed the occurrence
and distnbution of 79 primary and recumrent BCCs
developed in the head and neck region; (i7) performed
THC analysis of major constituents of the BM — type IV
collagen and laminin —enveloping the tumoral compartment,
and (iii) analyzed the immunoexpression of a-SMA and
Shh found in the bulk of the tumor and surrounding stroma
in different subtypes of BCC, reflecting the complexity
of the biology and signaling in this neoplasm.

A high frequency of BCC constituting approximately
80% of all nonmelanoma skin cancers, and commeonly
appearing on the head and neck — body areas exposed
to the sun has been demonstrated previously [1, 2, 6].
Simultaneously, the absolute incidence of BCC has not
been determined, since non-melanoma skin cancer 1s usually
excluded from cancer-registry statistics [1]. Furthermore,
HP characteristics of BCC of the head and neck have
changed over time, and new studies deepening our
knowledge about the biology of BCC, in general, and
behavioral peculiarities of TME, in particular, have been
encouraged.

In many studies reviewed, men were affected more
often than women, whereas the reported age was over 60
years at the first presentation [1, 43, 44]. We found the
gender distribution similar to that reported by Mawardi
et al. [45] and demonstrating female predommance, whereas
the age at the time of diagnosis was similar comparing
this study to former ones.

Assessing skin phototype in patients enrolled in the
given study, we found type II to be most common. It is
characteristic of the mhabitants living in the Baltic region.
Simultaneously. subjects with I-III skin phototype are
recognized as having a higher risk to develop skin cancer
[46].

In the present study, we have demonstrated that BCC
might cause severe damage due to its local recurrence,
and the nud-face 1s more susceptible. The nose, the cheek,
and the eyelid areas chronically exposed to sunlight were
more often affected by both pimary and recurrent tumors
than BCCs on the other predilection sites. These results
are mn accordance with those demonstrated by Mawardi
et al. [45] when local, but not distant recurrence and
aggressiveness of BCC were studied. In this context,
the need for a comprehensive follow-up along with the
correctness of complete tumor excision and application
of Mohs micrographic surgery at the first surgical
appointment are pivotal 1ssues in reducing the likelihood
of recurrence [47. 48].

Heterogeneity of the histopathology of BCC has been
evidenced by other authors and us [49]. Furthermore,
a high proportion of mixed BCC exhibiting an aggressive
growth pattern and requiring surgical excision with margin
control was demonstrated by the previous and current
study [50]. Histomorphologically, mfiltrative, morpheaform,
micronodular, and superficial BCC, as surpnismgly appeared
in the given study. share some common features of
aggressiveness — increased cell necrosis, mitotic rate, and
stromal cell proliferation, lesser stromal retraction, deeper
invasion, and less circumscription of the tumor [51].

Our evidence regarding the entire structure of the
BM. as exemplified by collagen IV and laminin immuno-

expression, appears to be similar to that published in the
available literature [52, 53]. Smmilarly to the previous
studies, we found that levels of type IV collagen and
laminin immunoexpression were varying from low to
moderate and high, with about two-thirds presented by
low levels. The immunoexpression of the BM molecules
studied was discontinuous or absent in BCC areas showing
an aggressive pattern of growth.

Previous studies have pointed out the necessity of tumor
assessment based on an understanding of the biology and
function of TME [54]. Furthermore. the usefulness of
estimation of the cellular constituents of TME using
the THC assessment has been demonstrated very recently
in studies of local aggressiveness in BCC [55]. The
development of the actin-rich phenotype i CAF colomzing
stromal compartment in aggressive variants of BCC —
micronodular and morpheaform — was demonstrated
previously [5, 20]. and our IHC findings appear to support
this evidence. Furthermore. recent results obtamned
by Romanian researchers in the case of the upper lip BCC
suggest the usefulness of a-SMA immunoreactivity
assessment on the invasion front [22]. This is consistent
with the results of the present study confirming the increase
of penitumoral and entire stromal a-SMA immuno-
reactivity mn mixed recurrent BCC. Unfortunately, very few
studies have reported on a-SMA assessments coupled to
statistical evaluation of the immunomarker expression
demonstrated either n tumoral and stromal compartments
found in various subtypes of BCC or the primary and
recurrent tumors [18]. Our study based on careful statistical
assessments of the immunomarkers studied provided the
meaningful evidence — the appearance of strong stromal
a-SMA immunoexpression levels demonstrated in the
recurrent BCC should be interpreted with caution consi-
dering the relapsing nature of the tumor.

Activation of Shh signaling in the TME and its
association with tumor growth and metastatic activity has
been shown mn studies examining the morphogen expression
m neoplasms [56. 57]. Previous studies have suggested
enhancement of resting fibroblasts stimulation and
conversion into myofibroblasts by Shh, leading to the
accumulation of collagen and dermal thickening in mice
[58]. Furthermore, the frequency of hedgehog-related
genetic alterations m BCC has been demonstrated recently,
proving the presence of paracrine signaling in the TME
harboring CAF [29. 59].

As described above, very limited data about the Shh
signaling 1 primary and recurrent BCC, when the various
subtypes of the tumor are compared statistically, have
been reported. In this study, we have assessed the levels
of Shh in primary and recurrent, and in five different
subtypes of BCC by use of immunohistochemistry and
statistics. We proved the increase of strong levels of Shh
immunoexpression m both — tumoral and stromal —
compartments. Furthermore, when specifying the subtypes
of BCC analyzed. we found the increase of strong levels
of Shh immuncexpression in aggressive variants —
infiltrative, mixed, and micronodular. These results agree
with the data demonstrated by Casas er al. [60]. By contrast,
among the other subtypes of BCC, previously considered
as aggressive vanants, we found upregulation of Shh
paralleled by downregulation of a-SMA immunoexpression
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in the superficial subtype of the tumor assumed to be
nonaggressive. This leads us to propose that Shh
participates in normal and affected epidermal homeostasis,
but the molecular pathway of the signaling 1s not completely
understood. Finally, we may suggest that the assessment
of morphological and THC characteristics of primary and
recurring forms of skin cancer and possible changes in
the properties of a tumor i1s important for determuning
prognostic factors and choosing an adequate method for
treating a disease. Shh binds to the patched receptor,
which, in turn, functions in association with smoothened,
to activate the transcription of target genes. Therefore,
target therapy of hedgehog-related cancers, including
BCC, is on its way to a much broader clinical application
[59, 61-63]. Continued investigation of these processes
will likely reveal new mechanisms of BCC and TME
regulation with implications well beyond the control of
Shh signaling.

& Conclusions

The given study deepens our knowledge regarding
clinical, dermoscopical, and morphological assessment
of primary and recurrent BCCs of head and neck, and
explores the peculianities of TME and Shh signaling in
these tumors. Two-thirds of the patients enrolled in the
study presented with skin phototype II. The nose and
cheek are predonunant regions affected by both primary
and recurrent tumors. The proportion of patients with BCC
developed in the nose area and relapsed after two years 1s
high; it pomts out the necessity of precise surgical excision
and HP assessment, especially when mixed tumors are
considered. BCCs defined as infiltrative, micronodular,
and superficial, as surprisingly appeared in the given
study, are more aggressive. These often present with
discontimious BM and stromal CAF bearing actin-rich
phenotype. The increase of peritumeoral and entire stromal
a-SMA immunoreactivity in BCC should be interpreted
with special caution. Activation of Shh signaling in
aggressive variants of BCC contributes. at least partly,
to the changes of nature and interactions of the TME
constituents.
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INTRODUCTION

Coexistence of different histopathological types of baal cell curcmomas (BCC) in the same ana-
tomical locaksation & rare, and, therefore, s engaging for his gists and clnicians. In
many cases, the determination of a neoplasm type remains diﬁicuk, since BCC may consist of
more than one histopathological subtype. Mixed BCCs offen present with an aggressive course
and recurrence when compared to other subtypes of a tumour. Furthermore, tumours of this type
are associated with time-consuming treatment and not & very satisfactory cosmetic result, thus
worsening the quality of the patient’s life. Several clinical studies have been published regarding
the histopathologically diverse lumows developed in the same analomical region; however,
largely pecullanties of mixed BCCs are not explored sufficlently. The purpose of this study was to
substantiate the use of dermascopy and morphology. assessing mixed type BCC of the head and
neck. The tumours were removed with a surgical excision of 1 cm margins, and the tumour sites
were assessed In a 24-month-iong follow-up perfod. The dermoscopic characteristics of mixed
and aggressive BCC are analysed in this study. Finally, to better estimate the invading cone of
the fumour, a complex morphology. which indluded collagen type IV and podoplanin immunohis-
tochemistry, and electron microscopy were used.

Key words: mixed type, devmoscopy, podoplanin, collagen IV immunohistochemistry, electron
MiCroscopy.

detected in 2017, while the ber of diag) n

Basal cell carcinoma (BCC) is a common mali gnant cutanc-
ous lumour consuluung up to 80% of registered

pl (Abbus and Kulia, 2016; Muzic
ot a.l 2017 anun et al., 2020). In Furopean populations,
the BOCC tumour predominantly affects individuals with the
skin phototype I and 11, who have a 30% lifelong nsk of de-
veloping BCC (Muzic o al., 2017). Basal and squamous
cell carcinomas are the most prevadent skin malignuncies in
Latvia. The annual incidence of these types of tumours in
the population of Latvia exceeds 1000 new registered cases.
According to the data of the Centre for Disease Prevention
and Control of Latvia, 448 new cases of skin cancer were

Prow Tonvione Acaal Sol. Sectlow B. Vol TE(N21), Ko 2

under the age of 35 years incressed by almost 35% in two
years (2016 and 2017) when compared to 2014 and 2015, In
up to 8% of cases, BOC develops as a skin tumour of the
head and neck (Goh er al, 2006; Ghafouri-Fard er al., 2010
Muzic ef af., 2017). According W iternationsd estiusstes,
the mortality associated with BCC is rather low ( Abbas and
Kalia, 2016; Muzic ef al., 2017). Slow progression and rare
distant spread simultancously with often locally invasive
and destructive growth are characteristics of the tumour first
describad by Jacob in 1827 (Mackiewicze-Wysocks ef al.,
2015). An increase in the number of patients who develop
multiple BCC was demonstrated in recent years ( Khalesi e7
al., 2013). This increase may be associated either with the

75
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destnuction of the ozone layer and longer exposure to uwltra
violet radiation, or the spread of cancer (Lakova er al,
2019). Multiple twmours develop as multiple lesions in
more than one anatomical localisation or demonstrate the
coexistence of identical or different morphological types in
the same or very close localisation (Bartod, 2019).

Clinical manifestations of BCC vary; its differential diagno-
sis indludes skin pathologies from a nevus and cutancous
squamous cell carcinoma 10 melanoma. Although a histo-
pathological examination remains 4 standand diagnostic pro-
cedure, the use of advanced diagnostic tools, including
dermoscopy, is encouraged (Verduzco-Martinez er al.,
2013). Dermoscopy becomes essential when choosing a
treatment method and assessing the characteristics of the tu-
mour sich as localisation, size, histopathological subtype,
presence of pigmentation and residual lesions, as well as the
risk of recurrence (Lallas ef al, 2013; Popadic, 2014;
Emiroglu er al, 2015; El-Sayed er al., 2020),

In mest cases, BOCC can be successfully treated; however,
some paticnts are at high risk of tumour recurrence when le-
sions progress or become destructive. The recognition of the
histopathological type of the tumour is mandatory for se-
lecting an appropriate method for treating the tumour, in
which more aggressive types require more argumentative
treatment (Cohen er al., 2005). Commonly invasive growth
of the wmour is associuted with a high recurrence rate;
therefore, a complex assessment of clinical, instrumental
and pathological findings is needed when suggesting ag-
gressive behaviour and a high risk of recurrence (Dandu-
rand er al., 2006).

The common morphological forms of BOC, as well as the
subtypes of these forms, are superficial, nodular, infiltrative,
pigmented, and mixed (Madan ef al., 2016). Among them,
infiltrative, micronodular, mixed and metatypical BOC with
admixed foci indistinguishable from squamous cell carci-
noma are considered 1o be high-risk histopathological types
(Marzuka er al., 2015). Mixed BCC is a subtype of BCC
with mixed histology. A tumour of this type is a carcinoma
that consists of two or more tumours in the same lesion. The
dingnosis of mixed BCC is established histopathologically
(Ghanadan et al., 2014), Mixed-type BCC, in contrast to
other tumour types, is often manifested as a nodular type,
and, therefare, is not recognised as an aggressive wmour by
clinicians. Collagens are the most abundant protein poly-
mers, which affect tumour tissue stiffness, regulate tumour
immunity and contribute to its aggressiveness. Type IV col-
lagen, as a major component of the basement membrane
(BM), ensures its integrity and prevents the penctration of
tumours deeper into the stroma (Khiebnikova er of,, 2020),
The destruction of the BM is associated with changes in the
expression of type IV collagen, leading to an increase in the
invasiveness of tumour cells (Tanjore ez al., 2006). A single
violation of the BM integrity associated with the expression
of type IV collagen is not enough for the development of in-
vasive cancer. Podoplanin controlling tumour cell motility
and migration is a potential actor exhibiting a decisive ef-
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fect for initiating tumour invasiveness and metastasis (Ne-
inaa ef al, 2020),

Underestimating the tumour, many choose a therapy that is
suitable for the trestment of the non-aggressive types of
BCC, which is absolutely not suitable for the aggressive
forms of this tumour and ultimately leads to its recurrence.
Therefore, assessing the biological behaviour of BCC, espe-
cially of the tumours with mixed structural appearance, the
presence of more aggressive histological type should be
suspected, leading to a proper selection of treatment tactics
(Bartos and Kullovi, 2016). Despite the wide range of treat-
ment modalities for BOC, the overall rate of recurrence is
about 4-5% over five years (Wadhera er al., 2006; Kyrgidis
et al.. 2010). Highly invasive types of BCC commonly pres-
ent with a higher incidence of recurrence. According to
Sexton e7 al., the recurrence rate for the removal of superfi-
cial and nodular BCC varies from 3.6 up to 6.4%, whereas
for micronodular it is 18.6% (Sexton et al., 1974), Surgery
and radiation therapy become the methods of choice for
most patients with high-risk BCC lesions (Telfer er al.,
2012).

Due to the presence of certain dermoscopic and morpho-
logical correlations, some histopathological variants of
BCC may be distinguished already during dermoscopic ex-
amination (Lallas er al, 2015). Aggressive forms of BCC,
including scleroderma-like and infiltrative, demonstrate the
presence of scattered arborising vessels in a whtish struc-
tureless region without clear boundaries (Longo ef al.,
2014). In contrast, mixed types of BCC remain poorly diag-
nosed during s dermoscopic performance and become a
challenge to specialists. Dermatologists, pathologists and
surgeons study these types of wmours to find out clinical
features that could belp in carly diagnosis and choosing the
right tactics to reduce the incidence of recurrence and ad-
vanced neglected tumours.

This study aimed to substantiate the use of dermoscopy and
morphology, assessing mixed BCC of the head and neck.

MATERIALS AND METHODS

Twenty-mine patients clinically presented with suspected
aggressive BOC of the head and neck, and treated prospec-
tively in Riga Stradipd University, Institute of Stomatology,
Department of Maxillofacial Surgery and the Oncology
Centre of Latvia, within the timespan from | September
2016 to 1 Scptember 2019, were cnrolled in this study. In
all twenty-nine cases, mixed type BCC was confirmed. All
patients (18 male and 11 female patients) were examined
clinically, demmoscopically, whereas the tissue samples —
histopathologically. The age range was 37-90 years. The
clinical data obtained from the patients were concerned with
the duration and type of the lesion at the time of presenta-
tion, clinical and dermoscopic features, anatomical localisa-
tion and the size of the tumour. The discase relapse was
monitored over a two-year follow-up period. The study was
approved by the Ethical Committee of Riga Stradips Uni-
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versity, and written informed consent was obtained from all
patients. The tumour tissue samples were taken following
the tenets of the Declaration of Helsinki.

The dermoscopic diagnostic criteria for BCC included the
presence of arborising vessels, short fine telangiectasia,
leaf-like areas, large blue-grey ovoid nests, white streaks,
ulceration, multiple small erosions, shiny white areas, in-
focus dots, milky-pink to red areas, spoke-wheel areas, mul-
tiple blue-grey dots and globules (Puig er al., 2012; Lallas
et al., 2013; Popadié, 2014; Wozniak-Rito et al., 2018).

The dermoscopic examination was conducted with a hand-
held dermatoscope (3Gen DermLite DL3N with Pigment-
boost; Olympus, USA) with a 30 mm x10 lens. A polarised
mode with both contact and non-contact techniques was
used to visualise the dermoscopic findings of BCC in each
lesion. A digital photography of clinical and dermoscopic
presentation of the lesion was performed using a Samsung
Galaxy 59+ (Samsung Electronics, Korea, Seoul) mobile
camera. A semiquantitative assessment of dermoscopic
findings was used (Argenziano and Zalaudek, 2007; De
Vita et al., 2012; Okuboyejo et al., 2018). The levels ap-
pearing during dermoscopy were graded as follows: low —
< 25%, moderate — 26-70% and strong visualisation —
> 70%.

The formalin-fixed, paraffin-embedded excised tumour tis-
sues were processed and sectioned conventionally. The sec-
tions were mounted on SuperFrost Plus Adhesion slides
(Gerhard Menzel GmbH, Germany), whereas parallel sec-
tions — mounted and routinely stained to diagnose the type
of BCC. The histopathology of the tumour was assessed by
two independent observers following the classifications of
World Health Organisation (WHOQ). Based on the last WHO
classification of skin tumours revised in 2018 and recent
publication (Elder ez al., 2018), the presence of either low-
risk BCC presented by nodular, superficial, pigmented, in-
fundibulocystic and fibroepithelial, or higher-risk BCC pre-
sented by basosquamous carcinoma, sclerosing/morphoeic,
infiltrative, micronodular and BCC with sarcomatoid differ-
entiation was confirmed.

For immunochistochemical reactions, the sections were incu-
bated overnight at 4 °C with the following primary mouse
monoclonal antibodies: anti-collagen IV type (Dako Den-
mark A/S, Glostrup, Denmark, clone CIV 22, 1 : 25), which
labels the lamina densa of the basement membrane; and
anti-podoplanin (Abcam, Cambridge, MA, USA, clone
PDPN/1433, 1 : 200), which mediates a pathway leading to
cell migration and invasion in vivo and in vitro (Wicki er

al., 2006).

The amplification of primary antibody and visualisation of
reaction products were performed applying the HiDef De-
tection HRP Polymer system (CellMarque, Rocklin, CA,
USA); after rinsing in phosphate-buffered saline (PBS) so-
lution, sections were incubated with HiDef Detection™
Amplifier for 10 min at room temperature (RT) and HiDef
Detection™ HRP Polymer Detector for 10 min (RT), re-
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spectively. The antigen sites were visualised with 3,30
diaminobenzidine (DAB) tetrahydrochloride kit (DAB+
Chromogen and DAB+Substrate buffer, Cell Marque,
Rocklin, CA, USA) applied for 5 minutes. The cell nuclei
were counterstained with Mayer’s hematoxylin, washed, de-
hydrated, cleared, mounted in Roti® Histokitt (Carl Roth,
Karlsruhe, Germany) and cover-slipped. The sections were
further analysed, and the results of immunohistochemical
reactions were evaluated semiquantitatively using the gra-
dation system proposed by Marasa ez al. (2008). The assess-
ment of immunostaining was performed semiquantitatively
in 20 randomly selected visual fields of each sample (mag-
nification 400x) representing the regions of interest.
Immunostaining for collagen type IV was confined to the
BM and displayed a linear (continuous and discontinuous)
pattern. In turn, podoplanin revealed cellular membranous
expression, including coloration of the membranous portion
of cell projections.

The sections were photographed using a Leica light micro-
scope (LEICA, LEITZ DMRB, Wetzlar, Germany) with a
DFC 450C digital camera and scanned by a Glissando Slide
Scanner (Objective Imaging Ltd., Cambridge, UK).

For a better exploration of the ultrastructural peculiarities of
tumour cells forming an invasive cone, a transmission elec-
tron microscopy (TEM) was used. The tissue samples were
fixed in 2.5% glutaraldehyde, postfixed in 1% osmium
tetroxide, dehydrated through graded ethanol series and em-
bedded in epoxy resin (Sigma-Aldrich). The ultrathin
sections of thickness 7080 nm were cut with LBR ultra-
microtome, collected on formvar-coated grids, double-
stained with uranyl acetate and lead citrate and examined
with a JEM 1011 electron microscope (JEOL, Japan). The
specimens were examined at magnification x8000-x50 000.

Statistical data analysis with the help of SPSS version 26.0
software was performed to assess the dermoscopy and
immunohistochemistry results. The diagrams were acquired
using the Amchart software. To test whether the collected
numerical data were normally distributed, a Kolmogorov—
Smimov normality test was applied. The quantitative data
were expressed as means + standard deviation, whereas cat-
egorical parameters were expressed as frequencies and per-
centages. The Pearson’s rank correlation coefficient was
used to estimate the relationships between the immuno-
staining patterns of the antibodies used in this study. The
correlation between antigen expression and histopatho-
logical type of BCC was studied by Chi-Square statistics.
The Friedman Chi-squared test was used to estimate rela-
tionships between the dermoscopic pattern and a morpho-
logical type of the tumour. In the case of paired group com-
parisons, the Wilcoxon matched-pairs signed rank test with
Bonferroni correction was used. p values of < 0.05 were
considered significant.

RESULTS

Twenty-nine cases were diagnosed histopathologically as
mixed type BCCs. One case was interpreted as a rare case
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and included a combination of a solid-adenosd- and infiltra-
tive arrangement of tumour cells in one tumowr, The most
frequent combinations of the mixed BCCs included nodu-
lar-infiltrative, nodular-superficial and  nodular-micro-
nodular types. Anatomically, the tumours were located as
follows: one (3.45 %) on the temple, two (6.90%) on the
forchead, 6 (20.69 %) on checks, 13 (44.83 %) on the nose
and nasolabial folds, onc (3.45%) on the car, onc (3.45%)
on the neck, three (1034 %) on the cyelid- and two (6.90
%) on the lip (Fig. 1). Dunng the study, 18 tumours further
developed as recurrent neoplasms. Among them, seven tu-
mours developed after a complete surgical excision with
clean histopathological margins, whereas |1 — after mini-
invasive treatments such as eryotherapy, imiquimod therapy
and laser ablation. Among 18 recurrent BOC tumours, ten
ncoplasms were diagnosed as a mixed type.

In most cases, the histopathologically aggressive mixed
type BCC was Jocalised on the nose and nasolabial fold,
and commonly presented s nodular-infiltrative or solid-
adenoid tumours. The size of mixed wmours was greatly
varying from (.2 mm o 2.3 cm, and, occasionally, up 10 4
cm (Table 1).

Dermoscopically, 29 cases of aggressive BOC were sus-
pected, The characteristic dermoscopic findings observed in
aggressive BCC are presented in Figure 2A, B and summa-
nrised schematically in Figures 3 and 4. The most common
vascular pattern of mixed BCC was the presence of arboris-
ing vessels and short-fine telangiectasias, mostly found in
small-sized BCCs. Shiny white arcas (16 paticnts, 55.1%),
white streaks (19 patients, 65.4%), milky-pink to red areas
(23 patients, 79.3%), ulceration (10 patients, 34.4%); and
multiple small erosions (11 patients, 26.5%) appeared to be
frequent dermoscopic findings. In turn, pigmented struc-
tures distinguished as blue-grey globules (three patients,
10.3%), blue-grey ovoid nests (four patients, 13.7%) and
in-focus dots (two patients, 6.8%) were less frequently diag-
nosed. The pigment-associated lesions were commonly
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Nine ard asckebe foic: SAEN

Fig. 1. Frequencies of the mixed
type BOC denwaswrated in differ-
t @wn | ent regions of the head and neck.

1 fovtesd

Table 1. Digrdwgion of mivad type BOCs by amasomical localization and
size

Localisation | Number | Min size Max size The average
Of copas outimae
Nose 13 03 cm 4om 1.lem
Cheek 6 02cm .2om 185 cm
Temple 1 0.5¢m 0.S5¢em 05 cm
Forebead 2 03 au 07 cm 05 am
Eyelid 3 0.2cm 06cm 04 cm
Lip 2 03 cm 1.3em 0% cm
Ear 1 0.8cm 08cm 0.8 cm
Neck 1 28cm 28¢em 28 om

BOC, basal cell carcinoma; Min, misimal: Meax, smasenal

shaped as maple leaf-like areas (two patients, 6.9%) and
spoke-wheel arcas (one patient, 3.4%).

The frequency of dermoscopic findings recognised in mixed
BCC is summarised in Table 2. The presence of arborising
vessels was the most common dermoscopic finding in BOC.
Importantly, arborising vessels were found to differ in all
BCOC types. In this study, the arborising vessels were most
often diagnosed in mixed BCCs with a nodular component.
In mixed superficial BCCs, arborising vessels were accom-
panying milky-pink to red arcas, multiple crosions: and
short fine telangicctasia. Blue-grey ovoid nests were the
most common features of pigmented BCCs, whereas white
streaks in infiltrative BCCs,

To evaluate the invasion pattemn of mixed BCCs, collagen
type IV and podoplanin immunohistochemistry was per-
formed. The immunocxpression was greatly varying, dem-
onstrating continuous, discontinuous; and lacking expres-
sion (Fig. 5A). When estimated, mixed BCCs presented
with 49.47% wmours, revealing the absence of collagen
type IV exp , 40% — revealing discontinuous decorn
tion, and only 10.53% — demonstrating the continuous pat-
tern of the BM. In highly infiltrative variants of BCC, colla-
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gen expression was absent in up to 96% of tumours.
Collagen type immunostaining was recognised a5 a linear
decoration along the basal aspect of the tumour cord or nest
(Fig. 5B, C).

Among 29 mixed BCC samples were analysed, 58.6% ex-
pressed podoplanin. Some tumours did not express podo-
planin (Fig. 6B, C, D), whereas others expressed podo-
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ppearing dermoscopically when ex-
amining this type of tumour,

planin exclusively in the invading front (Fig. 6A, B). Fi-
nally, some tumours expressed podoplanin within the basal
cell layer with frequent cytoplasmic staining (Fig. 6A, C,
D).

Finally, for better assesment of umour architecture in the
front, the cellular morphology was explored using TEM.
The cells displayed an irregular cell shape, and the intercel-
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Table 2. The peevalence of denmascoguc findings in mixed BCC

Dermoscopic No Visualization| Visualisaon | Visualisat
findings  |viswlization,| <25% >25-N% >70%
%

Arborizing 93100 8(276) 40138 8 (276}
vessels
Bloe-grey 25 (86.2) 0 1(34) 3{103)
ovond nests
Concentric 23(793) o 3103 LRI KN
Anactuees
In-focus dots 27930 134) q 134)
Maple leaf-ldke 27 (93.1) 0 2(69)
areas
Milky-pink to 620.7) 4(13.8) 2(69) 17 (58.6)
red areas
Muhiphe 26 (89.7) 0 2(69) 134
Bee-grey dots
Muliple small 214724 1(3.4) 3103 4(13.5)
eroalons
Stany white 1344%) 103.4) 6120.7) 9310y
areas
Spoke-wheel 28 (96.6) 0 0 134
aneas
Saon fine 10(34%) 2(69) T4 10(349%)
elangiectsins
Ulceraton 19(655) 2(69) 3103 54170
‘White streaks 10(34.5) 1(34) 3(10.3) 15 (50.7)

BOC, hasal cell carcinoma

lular spaces were dilated (Fig. 7A, B). Almost all cellular
cords presented with loss of cell-to-cell junctions; only
primitive junctions were preserved. There were only occa-
siond tonofiluments observed in the cytoplasm, The
changes of the BM included the presence of multi lamina-
tion, splitting and development of a discontinuous course.

DISCUSSION

Despite the high incidence of BCC, there are very few stud-
ies describing the peculiarities of different subtypes of the
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Fig. 4. A scheme, which depicts di-
agnostic skeyse for the infiltrative
sclerosing BOCC  type appeaing
dermoscopically.

tumour and likely differences between them. There are vari-
ous methods of treating BCCs, ranging from minimally
invasive methods to surgical therapy, in which the histopa-
thological findings of the tumour is one of the most deter-
mining factoes in choosing un appropriate treatment method
(Drucker er al., 2018). The specialists invelved in the diag-
nostics and treatment of BCC should be aware of the suc-
cessful and safe management of patients due to frequent re-
currence, even in the case of a complete primary surgical
removal of the tumour (Paoli er al., 2019).

According to the results of the present study, the majority of
mixed-type BCCs are localised on the face, nose and
nasolabial arca. These are sun-exposed skin regions of the
face. Furthcrmore, most mixed-type BCCs have a larger
sizc than the tumours of other subtypes. Most mixed-type
BCCs have a common nodular component, which might
have an assoctation with the stem cells of the hair follicles
(Peterson et al, 2015). By analysing dermoscopic and
histopathological correlates, clear evidence comes to light
— the aggressive potential of umour does not increase only
by enlargement of neoplasm (Rolddn-Marin e al., 2014;
Emiroglu er al.. 2015. Enache er al., 2019).

These findings are supported also by other authors; localisa-
tion of aggressive tumours should be taken into account,
since these are often localised in the aress traversed by
large-sized arteries (Lammers er al., 2011; Karaninder et
al., 2012). Routincly. the diagnosis of BCC is established
by histopathological examination after the removal of a sus-
picious mass. However, in recent years, diagnostics of skin
tumours was improved by using a non-invasive and cheap
in vive dermoscopic examination method. This modern and
convenient method of examination allows practicioners 1o
study the morphological features of tumours that are not ob-
viously visible, thus contributing 1o the accurucy of the di-
agnosis.

The most frequent dermoscopic finding of mixed BCC is
the presence of arborising vessels and short-fine wlangiecta-
sias. Shiny white areas, white streaks, milky-pink to the red
background, ulceration and multiple small erosions were
also observed more often than the other findings. The afore-

Proc Luvien Acad, Sei, Sectium B, Vol 75 (2021), Na 2
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mentioned dermoscopic criteria recognised by the authors
of this research as suitable findings when suggesting ag-
gressive BCC are in accordance with the results of other au-
thors (Emiroglu e7 al, 2015; Enache er al., 2019). The ap-
pearmce of arborising vessels, ulceration, white streaksy
and milky pink to the red background is consistent with
peritumoural inflammation often found in aggressive BCC
(Zalaudek er al., 2010; El-Sayed e7 al., 2020). Dermoscopi-
cally, upon the detection of a lesion with a probability of
neoplasmic transformation, a specialist should treat it as a
tumour with an increased risk of recurrence.

In the present study examining the aggressiveness of mixed
BCC by the use of morphological methods, a special inter-

Proc. Lotvien Acad. Sci. Sectun B, Vol. 75 (M21). No. 2.

est was shown in exploring the invading cone of the tumour
mass. An invasive growth is highly dependent on epithelial-
mesenchymal interactions, when a tumour cell gradually
loses its adhesive properties, detaches from the BM and
continues migration into the uwnderlying connective tissue
(Rowe, 2008). During this process, the apical-basal polarity
of the epithelial cell is lost, intercellular junctions become
more primitive, the cytoskeleton rearranges, and matrix
metalloproteinases are synthesised increasingly and degrade
the main components of the BM, one of which is type IV
collagen (Rowe, 2008; Khicbnikova, 2020).

The destruction of type IV collagen within the lamina densa
of the BM is significant and crucial for the germination of
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Fig. 6. Podoplanin immanohissochemistry. (A) The irregularty shaped nodular mass, demonstrating isvasive growth o the seoma in primary BOC. Mo of
the cells at the hnl aspect of the invading wmour express podaplanin, x200. (B) Some tumour nests and strands of mixed rocument BOC with infiltrative
growth, & podoplanin i positivity, wh soae — the absence of inmsunostaining, x200. (C, D) Mixad-type BCC presents with 2 lange
nodule &:mumm; poduplcun expeession along the basal aspect and within the tumour mass. and multiple mmoral nests and strands revealing
micronodular achitecture and lacking the expression, x100.
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Lt (A)
Low-power view of the outer ed ge of the invading tumour sarounded by collagenous stroma, x4 000, (B) Fragments of two tumour cells separated by dilated
intercellular spaces; here ase caly primitive celluly contiets peeserved (thick arrows); the basemen meebeane is recogaised by the lamina densa display ing
discontinpous appearance (thin ammows), x15 000,

tumour cells and the infiltration of the underlying connec- tive scaffold, which, in tum, are sensed by both tumour cells

tive tissue (Fang er al., 2014), Changes in collagen type IV
expression along with the formation of infiltrative growth
patterns and tumour budding are demonstrated in aggressive
bladder tumours (Miyake er al. 2017). It is believed that
collagen changes cause biomechanical signals in a suppor-
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and stromal cells, thus, triggering a cascade of biological
events (Fang et al., 0014).

In this study, a violation of the integnity of the BM and the
disappearance of collagen type IV collagen leading to an in-
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crease in the invasive potential of the tumour in mixed and
infiltrative BCC was demonstrated. This evidence is partly
in agreement with studies that showed differences in the ex-
pression of type IV collagen, distinguished as linear and
continuous in the superficial BCC and almost nil in the mi-
cronodular and infiltrative BCC (Chuprov, 2008; Arduino,
2010; Khlebnikova et al., 2020). The ability of mixed and
infiltrative forms of BCC to destroy the basement mem-
brane can be associated with their invasive potential and
should be considered in the early diagnosis of neoplasm and
prediction of the biological behavior of BCC (Crowson,
2006).

Apart from the assessment of collagen type IV impairment,
the expression of the podoplanin marker was estimated and
ultrastructural peculiarities of BCC at the invading cone
was analysed. Studies exploring the expression of tumour-
associated genes in squamous cell carcinoma have already
suggested the role of podoplanin in normal and malignant
homeostasis of the epidermis (Acton, 2012; Baars et al.,
2015). Previous studies have highlighted the role of podo-
planin in the induction of collective and single tumour cell
migration (Wicki and Christofori, 2007). In this study, we
demonstrated irregularly shaped invasive tumour cords
highly decorated with the anti-podoplanin antibody along
the basal aspect and reflecting aggressive neoplastic poten-
tial. Simultaneously, large and smoothly delineated nodular
tumour masses demonstrated a different pattern of podo-
planin expression and even its absence. These differences in
podoplanin marker expression may somehow reflect the pe-
culiarities of a tumour growth in BCC and are partly consis-
tent with the results of other authors (Wojciechowska-
Zdrojowy et al., 2016). Additionally, we observed an in-
crease of podoplanin expression demonstrated at the invad-
ing cone and paralleled by a decrease of cytoplasmic ton-
ofilaments, simplification of cellular junctions and the
discontinuity of the BM assessed ultrastructurally.

In this case, a high frequency of the combination of nodu-
lar-infiltrative, nodular-superficial and nodular-micro-
nodular types in mixed BCC was confirmed by the use of
histopathology. Clinically, the nodular form of BCC re-
mains one of the most commonly diagnosed, whereas der-
moscopically, nodular, superficial and infiltrative BCCs are
often distinguised by the presence of tumour-associated di-
agnostic criteria. Aggressive BCC demonstrates impairment
of the integrity of the BM and higher expression of podo-
planin at the invasive front. However, a more extensive
analysis of the cellular and molecular mechanisms that gov-
emn the tumour invasion process warrants further investiga-
tion.

CONCLUSION

The coexistence of two or more different histopathological
types of BCC in the same anatomical position is very rare.
Nevertheless, one should suspect and explore such coexis-
tence when faced with BCC. Such coexistence can include a
large area and requires extensive surgical removal and
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grafting of the skin. BCC biopsy is recommended before
choosing non-surgical treatment methods. These timely
therapeutic procedures are mitigated in preventing relapses
and metastases.

Histopathological examination showed that dermoscopy is
100% accurate when diagnosing BCC. Due to the devel-
oped dermoscopic algorithms, it is possible to suspect BCC
with a tendency to an aggressive course. In this context,
filamentary thin strands extending beyond visually recog-
nised borders of the tumour may be suggestive of aggres-
sive BCC. However, further studies should be conducted to
understand whether these algorithms are sufficient for
error-free forecasting of aggressive subtypes of BCC. The
morphological assessment applied in this study proved the
necessity of further exploration of the molecular players and
mechanisms responsible for the better understanding of an
invasion process in mixed BCC. Due to a rather small
number of patients, this study has a certain limitation, and
the results should be tested on larger cohorts.
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KAS JANEM VERA, PETOT GALVAS UN KAKLA RAJONA JAUKTA TIPA BAZALO SUNU KARCINOMU

DaZadu bazilo $inu karcinomas (BSK) histopatologisko tipu pastivéfana viend anatomiskajd lokalizicija ir reta. Sis patologijas izpéte
izraisa gan morfologu, gan klinicistu interesi. Iepriek¥ veikiajos pétijumos demonstréts, ka jaukta tipa BSK bieZi manifesigjas ar agresiviem
audzéja apakStipiem., Turkldt Siec audz&ji i saistti ar laikietilpigu arstéSanu, neparliecinoSu kosmétisko rezultitu, un td rezultiti pacienta
drives kvalitite neuzlabojas. Literatird apskatiti vairiki kliniski gadijumi par diviem daZidas struktims audzéjiem, kas attistijufies
vienlaicigi, bet par jaukta tipa BSK viena audz&ja wetvaros péfijumu dati ir ierobeZoti. S pétijuma mérkis bija izvértét daZidas jaukta tipa
BSK, izmantojot dermoskopijas un morfologijas analizes iespéjas. Audzgju audi tika fegati ar kirurgisko eksciziju ar 1 em atkipi veseln
audn robeZis, kam sekoja novéroSana 24 ménedu laiki péc irstéfanas. Pétijumi noskaidroti jaukto tipu BSK dermatoskopiskie kritériji, kas
ir nozimigi pareizas irstéfanas taktikas izvélei. Kompleksi izmantojot morfologijas metodes, kas ietvéra IV tipa kolagéna un podoplanina
ekspresijas iminhistokimisko analizi un elektronu mikroskopiju, izpétita audz&ja invizijas fronte,
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Abstract: Ultraviodet radiation i known as one of the major contributors to skin maBgnances, includ-
ing basal cell carcinoma (BOC), which s the most commaon type of skin cancer. [t is a heterogencous
tumor, which presents with various types that ans stratified into Jow- and high-risk tumars, Sunlight
is mportant for overall health and vitamin D synthesis in the skin, whereas deviations from the
optimal level of vitamin D are shown to be associated with the risk of the development of BOC.
The accumulating evidence suggests the ability of vitamin D to antagonize the Sonic Hedgehog
(SHH) signaling, the key tumor pathway, and play a protctve role in the dovelopment of BOC.
Addstionally, a vitamn D binding, prodein (DBP) is shown 1o be implicated in the complex mgulation
of vitamm D. Here, we aimed to explore serum vitamin D in patients with different primary and
recurrent BCC of the head and neck and investigate cutancous DBP and SHH indices, confirmed
immunchistochemically in these subjects. According to the results, 94.9% of the Latvian cohaet of
BOC patwats wes found to be deficient in vitamin D. No sigaificant differences in serum vitamin D
levels were found between genders, primary and recurrent tumors, and different by pes of BOC. Serum
vitamin D was nversely associated with tumor size. Susceptible male ndividuals with low blood
vitamin D levels were recognized at risk of developing aggressive and ecurrent BCC confirmed
by the use of hierarchical clustering analysis. In smaller tumars with a favorable course, such as
superficial and nodular BCC, the association between high DBP and Jow SHH tissue éxpression was
found, providing supportive evidence of the existence of a link between vitamin D, proteins involved
in its metabolism, as exemplified by the DBP and SHH signaling pathway. The assumption of a
doficloncy in the perotective ofiect of vitamin 1 in patients with high-sisk BCCs was proposed in low
DBP and high SHH tissue indwces. New extensions to existing knowledge and charactenzation of
the BOC signaling pathways and their croas-talk with vitamin D are warranbad when searching for a
prederential effect of vitamin L on skin cancer.

Keywords: basal cell carcnonma; ultravioks radiation; vitamin D deficency; serum Jevels of vitamin
D; Sonic Hadgehog; vitamin D binding protein; i histochemistry; lnerarchical clustering

L Introduction
Basal cell caranoma (BCC) of the skin is one of the most common types of skin

cancer that commonly affects people with fair skin. [t rarely metastasizos, however, it may
manifest with severe tissue damage that occurs locally. Clinically and morphologically,
BCC presonts with various types that are stratified into low- and high-risk tumors. The
latter primary BCCs may relapse and display a worse overall prognosis. Commonly, BOC
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develops in the sun-exposed areas of the skin, such as the head and neck area of elderly
people, and the causative role of ultraviolet radiation (UVR) in the development of a tumor
has been considered [1-4]. Globally, a higher incidence of BCC in more equatorial than
polar latitudes and areas with significant Caucasian populations has been reported [1,5,6].
Apart from the environmental, occupational, and other risk factors, such as the presence
of Fitzpatrick I skin type, family history of skin carcinoma, and immunosuppression, the
significance of UVR-induced mutations in the development of BCC has been pointed
out [1]. The mutations that activate the Hedgehog intercellular signaling pathway genes,
including PTCH, Sonic Hedgehog (SHH), and Smoothened, play a significant role in BCC
carcinogenesis [1,3,7-9]. Due to the geographic factor, people living in the Baltic region,
including the Latvian population, are likely to have a low risk of developing BCC related
to chronic ultraviolet exposure; however, these issues remain underexplored until now.
Similarly, little is known about the extent of the contribution of solar radiation to the
development of more and less aggressive BCC.

Being a substantial nutrient, vitamin D plays a pivotal role in human health. The
classical role of vitamin D is associated with the regulation of calcium and phosphorus
metabolism and, therefore, the growth and remodeling of bone [10]. Nowadays, the
concept of vitamin D is extensively reviewed and revised. It has numerous functions
implicated in the complex regulation of physiological processes in the human body [10-14].
Under exposure to ultraviolet B (UVB) rays with a wavelength from 290 up to 315 nm,
the synthesis of vitamin D3 (cholecalciferol) from 7-dehydrocholesterol (7-DHC) occurs
in the skin (Figure 1). Due to its unique feature related to the production of vitamin D3
in the skin upon activation by the sun’s UVB rays, vitamin D has been referred to as the
sunshine vitamin [15]. Simultaneously, vitamin D, (ergocalciferol) can only be obtained
from plant foods, such as yeast, bread, mushrooms, and some vegetables. Taking into
account the peculiarities of the synthesis of vitamin D in the skin, which requires intense
ultraviolet B-radiation, and the deficiency in the consumption of a sufficient amount of
animal products containing vitamin D, the problem of vitamin D deficiency has gained
global significance [16]. Furthermore, there is growing concern among professionals that
sun protection, recommended by dermatologists to reduce morbidity from skin cancers,
can lead to abnormally low levels of vitamin D, which, in turn, could have subsequent
adverse effects on the body [17].

Vitamin D is reported to have anti-carcinogenic effects, however, accumulating ev-
idence is controversial [18,19]. The contribution of vitamin D to the prevention of skin
malignancies, including BCC, squamous cell carcinoma (SCC), and melanoma, is proven
by some studies [20,21]. Subjects with high levels of vitamin D are reported to be less
likely to develop non-melanoma skin cancer (NMSC) than people with low levels, and the
maintenance of 25-OH vitamin D; levels above 25 ng/mL is shown to significantly reduce
the rate of recurrence [22-24]. In contrast, no beneficial effect in preventing BCC was shown
in a randomized clinical trial of supplementation with vitamin D and/or calcium [25].
Furthermore, the results of other studies suggest that higher serum 25-OH vitamin D,
levels are associated with an increased risk of the subsequent development of BCC and
melanoma, thus pointing out the inconsistency of current knowledge and the absence of
widely applicable strategies [26,27].

The effect of vitamin Dj is mediated through the interaction with the nuclear vita-
min D receptor (VDR) and retinoic acid orphan receptors (ROR)o and RORy [13,28]. The
1,25(0OH)2D-induced activation of VDR transcription, followed by the enhanced differentia-
tion and reduced proliferation of keratinocytes, was proven [29]. Reversely, decreased VDR
expression, found in advanced colorectal and other neoplasms, suggests that loss of VDR
may contribute to cancer progression [30]. In addition to expressing the VDR, numerous
cells, including keratinocytes, express the vitamin D 1o-hydroxylase, thus permitting local
synthesis of the active hormonal form of the vitamin [31]. In turn, the specific transporter,
vitamin D binding protein (DBP) contributes to inflammatory and immune processes,
binding of actin and circulating fatty acids [32]. The liver cells highly express DBP and
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export it into the blood [33], The uptake of circulating DBP is mediated by the endocy-
totic process in several epithelial cell types [34]. Cell bearing receptor proteins megalin
and cubulin can internalize the DBP-bound-25(OH)D complex into an endolysosome and
further metabolize and /or catabolize 25(OH)D in the cell interior. Intracellularly, binding
proteins can specifically target vitamin D either for association with the VDR and activation
or degradation [21]. Notably, factors that influence the levels of megalin or intracellular
vitamin D binding proteins could, therefore, potentially alter the cell-specific responses to
vitamin D, however, the investigations focused on these issues have not been undertaken
as far.

L IS(OHIL0,
+

oL

B0, —
. o

3¢, 8j0om 0, L3504 0,

WUneD3 w——

=

Figure 1. Vitamin D metabolism and cutaneous synthesis. Under exposure to UVB rays, the process
of vitanun D; synthesis proceeds in keratinocytes, which contain CYP enzymes necessary for the
photochemical conversion of the precursor of vitamin Dy, 7-dehydrocholesterol, into its active form
(calcitriol 1, 25(0H);D;). The activities of hydroxyderivatives of vitamin D are mediated by the
mvolvermnent of the iigand-binding domain of the nudlear receptos, VDR. Furthermore, vitamin D;
1s implicated in the regulation of biclogical functions and gene expression of keratinocytes of both
healthy and BCC-affected subjects, mediated by the p e of ROR a and y nuclear receptors.
Abbreviations: UVB, ultraviolet B; VDR, vitamin D receptor; RORa and vy, retinoic acid-related
orphan receptors a and v; BOC, basal cell carcinoma.

Therefore, we aimed to explore serum vitamin D in patients who presented with
different, both less and more aggressive types of BCC, and investigate cutaneous DBP and
SHH indices confirmed in these subjects.

2. Materials and Methods
21. Patients’” Charactenstics and BCC Classification

In total, 79 patients clinically presented with the suspected BOC of the head and neck
treated prospectively in Riga Stradins University, Institute of Stomatology, Department of
Maxillofacial Surgery, and the Oncology Centre of Latvia between September 2016 and
September 2019 were used in this study. The age range of subjects was 37-90 years. Among
all BCC patients, 46 were women and 33 were men. Clinical data included information
on patients’ characteristics, clinical outcomes, complications of BCC, and findings of der-
moscopic imaging. Characteristics of a neoplasm included information on the duration
and type of the BCC lesion at the time of presentation, anatomical localization, and the
size of the tumor. Patients with vitamin D deficiency were prescribed vitamin D therapy,
depending on the severity of its deficiency. The disease relapse was monitored over a
2-year follow-up period.

The study was approved by the Ethical Committee of Riga Stradins University (De-
cision No. 11/08.09,2016.), and written informed consent was obtained from all patients
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included in the research. The tumor tissue samples were obtained following the tenets of
the Declaration of Helsinki.

In all cases, BCC was confirmed, and different types of a tumor were distinguished
according to the international classification. The latest WHO classification of skin tumors
states that BCC is divided into two types based on the risk of the development of a compli-
cated course and further treatment recommended: 1. lower risk tumors: nodular, superfi-
cial, pigmented, and infundibulocystic (a variant of BCC with accessory differentiation),
fibroepithelial; 2. higher risk tumors: basosquamous carcinoma, sclerosing,/morphoid,
infiltrating, BCC with sarcomatoid differentiation, and micronodular [35].

2.2. Assays Used for the Detection of Serum Vitamin D Levels

Blood samples for the assessment of vitamin D levels were prospectively collected
from all BCC patients and further transferred to the certified E. Gulbis Laboratory Ltd
(LATAK accreditation ISO 15189). A conventional chemiluminescence immunoassay using
the Cobas 8000 analyzer (Roche, Basel, Switzerland) was perform.ed to measure a total
vitamin D serum level [36-38].

2.3. Destoscopic Examination Used to Diagnose BCC and Its Assessment Criteria

The dermoscopic examination was performed with a handheld dermatoscope (3Gen
DermLite DL3N with Pign‘LentBoost; OlympusDermLite LLC, San Juan Capisf:ano, CA,
USA) using a 30mm x 10 lens before a tumor mass excision. Both contact and non-contact
techniques and a polarized mode were used to visualize BCClesions. A digital photography
of the dermoscopic presentation of the BCC lesion was performed using a Samsung Galaxy
59+ (Samsung Electronics, Seoul, Korea) mobile camera.

The diagnosis of BCC was based on the following dermoscopic criteria: the presence
of ulceration, maple-leaf-like structures, blue-gray globules, blue-ovoid nests, arborizing
vessels, and spoke-wheel structures. Additionally, we used to include the following
criteria: translucency, white areas, and milky pink or red background when confirming
the presence of BCC. Vascular patterns of the lesions were described as clustered, diffuse,
and homogeneous. Background differences between white-red colors were referred to as
white-red structureless areas [17].

2.4. Histopathological and Immunohistochemical Methods Used to Assess the Cutaneous Tissue
Expression of SHH and DBP

In this study, the surgically excised BCC masses were further processed as the formalin-
fixed, paraffin-embedded (FFPE), and conventionally sectioned tissue samples. The sections
were mounted on adhesive SuperFrDst Plus g].asses (Gerhard Menzel GmbH, Brunswick,
Germany) to better save the tumor tissues exposed to immunohistochemistry. Initially,
the sections were routinely stained with hematoxylin and eosin (HE) to confirm the diag-
nosis and detect the type of BCC. The histopathology of the tumor was assessed by two
independent observers.

For the detection of SHH signa]jng prcltein and DBP, the tumor tissue sections were
deparaffinized in xylene and hydrated in a series of graded ethanol. An endogenous
peroxidase blocking process (5 min) was conducted with 0.3% (v/v) H,O; in 95% methanol.
The sections were further placed in 10 mM sodium citrate buffer, pH 6.0, at 96-98 °C for
5 min in a microwave for heat-induced epitope retrieval. SHH- and DBP-positive cells were
identified by the incubation overnight (4 °C) with the rabbit anti-human monoclonal SHH
(Abcam, Cambridge, MA, USA, clone EP1190Y, 1:200), which recognizes the full length and
c-product subunit of human SHH protein, and the rabbit anti-human polyclonal DBP (Bioss
Antibodies, MA, USA, 1:300), which detects endogenous DBP proteins, and visualized using
the HiDef Detection HRP Polymer system (CellMarque, Rocklin, CA, USA). Thereafter,
the sections were rinsed and incubated with the HiDef Detection™ Amplifier and the
HiDef Detection™ HRP Polymer Detector for 10 min each, respectively. The SHH and DBP
immunostaining protocols were adapted from those published previously [39]. The tumor
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tissue antigenic sites were visualized with 3, 30 diaminobenzidine (DAB) tetrahydrochloride
kit (DAB+Chromogen and DAB+Substrate buffer, Cell Marque, Rocklin, CA, USA) applied
for 5 min. The cell nuclei were counterstained with Mayer’s hematoxylin. The sections were
washed, dehydrated, cleared, mounted in Roti® Histokitt (Carl Roth, Karlsruhe, Germany),
and coverslipped. Cells that were labeled by the anti-SHH and anti-DBP antibody and
displayed brown reaction products were considered immunopositive. The substitution of
the primary antibody with tris(hy droxymethyl)aminomethane (TRIS) solution was used in
negative IHC controls.

The stained slides were scanned with a Glissando Slide Scanner (Objective Imaging
Ltd., Cambridge, UK). Bright-field images were generated and analyzed by a Leica light
microscope (LEICA, LEITZ DMRB, Wetzlar, Germany) using a DFC 450C digital camera.
The assessment of immunostaining was performed semi-quantitatively in 10 randomly
selected visual fields of each sample (magnification 400x) representing the regions of
interest as described previously [9].

2.5. Statistical Data Analysis

Statistical data analysis and plotting were performed using Prism 9 software for the
macOS (GraphPad Software, LLC, San Diego, CA, USA) and JMP Pro 16 (SAS, Cary, CANC,
USA). A two—sample t-testwas Performed to examine the relation between sex, and different
prognostic groups (primary and recurrent, low risk and high risk) of BCC and serum D
vitamin level. Spearman rank correlation was applied to detect the possible correlation
between serum vitamin D level and tumor size, as well as the relation between sex and
type of tumor. Pearson’s correlation coefficient was used to estimate the relationships
between the i.m.munclstaining patterns. For all statistical tests used, a signiﬁ:mloe level of
p < 0.05 was chosen. Multivariate analysis and a hierarchical clustering method were used
to determine the main subsets of the results obtained.

3. Results
3.1. General Information, Contact and Non-Contact Desmoscopic Examination of the BCC Lesions

Collectively, a cohort of 79 patients diagnosed with BCC was used in this study. Among
all patients who presented with BCC, 58% were women and 42% were men. The mean age
of women was 70 years (5D =+ 15) and for men itwas 64 years (SD =+ 17). Anatomically, BCC
tumors often were localized on the nose and nasolabial folds, followed by the localization
on the cheeks and other areas of the face and neck.

Dermoscopically, the common criteria characteristic of BCC included pink or milky-
pink and milky-red color structureless areas, erosions, ulcerations, short thin telangiectasias,
arborizing vessels, }:ilue—g]ra)-r globules, maple leaf-like structures, white streaks, and translu-
cency. The specific dermoscopic diagnostic criteria for the superficial ty pe of BCC included
the presence of short thin teleangiectasias and comma vessels, small ulcerations, pink
homogeneous areas, and blue-gray ovoid nests (Figure 2A). Nodular and micronodular
types were presented with the border raised above the central part of the lesion, arboriz-
i.ng vessels, ulceration, l:ilue—grﬂ),r ovoid nests, and translucency {]:igune 2B,C). Infiltrative
BCC was commonly presented with arborizing vessels, short thin telangiectasia, shiny
white structureless areas, ulceration, and white streaks (Figure 2D). Finally, the diagnosis
of mixed BCCs was based on histopathological observations and the presence of certain
dermatoscopic characteristics that included such standard features of BCC as arborizing
vessels, ulcerations, milky-red color structureless areas, and less commonly found signs,
such as masses of keratin, superficial scaling, and white streaks (Figure 2D).
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Figure 2. Dermoscopic findings :n different types of BCC. (A) Milky-pink color structureless areas
("1}, pink homogeneous areas (*;), short thin telangiectasia (*;), and erosion (*4) on the central part
of the tumor in the case of superficial BCC. (B) A translucent nodule (%)) raised above the skin
and arborizing vessels (*;) in nodular BCC. (C) The nodular appearance of a tumor with a border
raised above the central part of the lesion (*;), arborzing and short thin telangiectasias (*,), milky-
pink (*3) and milky-red color structureless areas (*4), ulceration (*s), and ion (*5) in the case of
micronodular BCC. (D) Arborizing vessels (*1), short thin telangsectasia (*;) on shiny white (*;) and
milky-red stroctureless areas (%) in the infiltrative and mixed type of BCC.

3.2, Assessment of Serum Vitamin D Levels

The assessment of serum vitamin D levels revealed that women presented with a range
of 5.9-40.0 ng/ mL, whereas men presented a range of 9-32 ng/ml, respectively (Figun: 3A).
In women, the mean value of vitamin D level was 17.9 ng/mlL (SD = 67 ng/mL), whereas, in
men, the mean value was 17.7 ng/mL for men (SD & 7.0 ng/mL), however, these differ-
ences were not statistically significant. Only 4 patients in the study cohort had enough
serum vitamin D levels estimated above 30.0 ng/mL. In patients presenting with primary
BCCs, statistically significant differences in serum vitamin D levels when assessed in men
and women were not found (Figure 3B). Simultaneously, in 2 women diagnosed with recur-
rent BCC tumors, the mean value of vitamin D level was 13.5 ng/mL (SD £ 5.0 ng/mL),
whereas, in 16 men, the mean value was 17.0 ng/ml. for men (SD + 6.7 ng/mlL), however,
these differences were not statistically significant. Serum vitamin D levels were significantly
lower in women presented with mixed BCC tumors when compared to men (p < 0.05),
Simultaneocusly, serum vitamin D levels did not differ when patients of both genders
presented with different types of BCC were compared (Figure 3C).

For a better understanding of the spectrum of serum vitamin D levels observed in
BCCs, the indices were analyzed separately for primary and recurrent, as well as for
low-risk (superficial and nodular) and high-risk (micronodular, infiltrative, and mixed)
tumors. Statistically significant differences in serum vitamin D levels were not observed
when low-risk and high-risk BCCs diagnosed in both genders were compared (Figure 4).
Sumilarly, there was not a statistically significant difference found when the results of the
assessment of serum vitamin D levels were compared for patients presented with either
different ty pes or primary and recurrent BCC tumors (Figure 5).
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Figure 3. Assessment of serum vitamin D levels in the study cohort. (A) Assessment of serum
vitamin D levels in males and females recruited in the study. Each dot represents a single data point.
(B) Assessment of serum vitamin D levels in males and females presented with either primary or
recurrent BCC tumors, Each dot represents a single data point. (C) Assessment of serum vitamin
D levels in males and females presented with different types of BCC tumors. Each dot represents a
single data point. Statistically significant differences in serum vitamin D Jevels were not observed
when different types of BCC diagnosed in both genders were compared, except in mixed BCC
fumors, diagnosed in females presented with significantly lower serum vitamin D levels when com-
pared to males (p = 0.0456). Abbreviations: (B) 1—pnmary BCC tumors; 2—recurrent BCC tumors;
(C) 1—superficial BCC tumors; 2—nodular BCC tumors; 3—mixed BCC tumars; 4—micronodular
BCC tumors; 5—mnfiltrative BCC tumors.
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Figure 4. Assessment of serum vitamin D levels in males and females presented with low and
high risk BCCs. Each dot represents a single data point. Abbreviations: 1-low-risk BCC tumors;
2—high-risk BCC tumors.
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Figure 5, Assessment of serum vitamin D levels in patents presented with different types of BCC
tumors. (A) Violin distribution plots depict the results of the assessment of serum vitamin D levels
in patients presented with different types of BCC tumors. Each dot represents a single data point.
(B) The results of the assessment of serum vitamun D levels in patients presented with either primary
or recurrent BCC tumors. Each dot represents a simgle data point. Abbreviations: (B) 1—primary
BCC tumors; 2—recurrent BCC tumors. ** p < 0.01.

As depicted in the dendrogram presented in Figure 6, the data were separated into
three main branches using the hierarchical clustering method. The blue branch was char-
acteristically represented by males with low serum vitamin D levels and large, mostly
high risk and recurrent BCC tumors. In turn, the green branch was represented by both
males and females with greatly varying serum vitamin D levels and small-sized primary,
however, high-risk BCC tumors. Finally, the red branch was represented by males and
females with varying serum vitamin D levels and small-sized primary and less aggressive
BCC tumors. Furthermore, in general, a negative association between the tumor size and
serum vitamin D level was demonstrated by the use of correlation analysis (Figure 7).
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Heewchcal Clustenng dendogram

Figure 6 A dendrogram shows hierarchical clustering—relationships between sets of data. The
dendrogram consists of stacked branches (clades) that break down into further smaller branches. At
the lowest level, individual elements appear and then they are grouped according to attributes into
chasters with fewer and fewer clusters on higher levels. The end of cach clade (a leaf) are the data,
The sets of data included assessments of serum vitamin D Jevel patterns of 79 subjects presenting
with the different types of BCC, information about a patient age and sex, a tumor type (primary vs.
recurrent), and a type of BOC, and seen in the right lower part of the Figure, The tumor specimens
were divided into five subtypes based on differences in histopathology and dermoscopic imaging.
The three major data clusters with 2-3 subclusters each are highlighted in the constellation plot of the
dendrogram depicted in the left lower part of the Figure. Abbreviations: sex: 1—females; 2—males;
primary vs mcurent BCC: 1—primary BCC; 2—recurrent BCC; bow and high-risk BOC: 1—low risk
BCC; 2—high risk BCC; types of BCC: 1—superficial BCC tumors; 2—nodular BCC tumors; 3—mixed

BOC ; 41mic fular BOC tumors; 5—mfiltrative BCC tumors.
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Figure 7. (A) A correlogram of the studied variables. In this plot, correlation coefficients are colored
according to the value. Positive correlations are displayed in blue, whereas negative correlations
are in red. Color intensity is proportional to the correlation coefficients. The negative association
(r = ~0.372) between the tumor size and serum vitamin D level is marked by a dark red color,
(B) Correlation between the tumor size and serum vitamin D level was observed in different types of
BOC. * p < 0.05; ™ p< 0.01; *** p < 0.001,
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3.3. Histopathology, SHII, and DBP Immunchistochemistry of the BCC Tissue Samples

Histopathologically, BCC cells formed nests, cords, and islands. The tumor cells
displayed little pleomorphism, and mitotic figures were infrequent. The presence of
peripheral palisading, artefactual clefting, and myxoid stroma was characteristic of the BCC
tumor, In superficial BCC, a superficial proliferation of neoplastic cells was demonstrated.
A nodular type presented with the nodules displaying the typical nuclear palisading at
the periphery of the tumor, whereas a micronodular type demonstrated a cauliflower
appearance. In infiltrative BCC, small aggregations or cords of basaloid cells were found
penetrating the stroma, interspersing muscular fibers, and revealing perineural invasion.
The infiltrative grow th often showed heavy stromal collagenization. Mixed growth BCC
commonly revealed an admixture of rounded and irregularly contoured tumor cell nests
and cords embedded in a fibrous stroma. In addition, the presence of mitotic figures and
apoptotic cellular debris was characteristic of the aggressive growth.

A pattern of DBP and SHH immunostaining varied when different types of BCC were
compared. To better assess the possible associations between the expressions of cutaneous
tissue markers, a correlation analysis was performed separately for different BOC types.
Assessments of cutaneous DBP and SHH indices observed in low and high risk BCCs by the
use of THC assays and correlation analysis are depicted and summarized in Figures 5 and 9.
In superficial BCC, mostly moderate expression of both tissue markers was revealed in
superficial BCC (Figure 8A,B), Furthermore, in superficial BCC, a strong negative correla-
tion between SHH and DBP expression in both tumoral (r = —0.77) and stromal (r = —0.49)
compartments was found (Figure #C). It is worth noting that, weak DBP expression was
commonly demaonstrated in aggregations of basaloid cells and peripheral cells of the tumor
nodules with scanty cytoplasm that displayed the typical nuclear palisading. In contrast,
moderate to strong expression of DBP was found in differentiated tumor cells (Figure 5D).
Simultaneously, a weak expression of SHH was demonstrated in nodular BCC masses
(Figure 8E). The only natural intrinsic correlation was found for the DBP marker in nodular
BCC (Figure 5F).

11
m'.f

Figure 8. Assessment of cutaneous DBP and SHH expression in low risk BCCs by the use of IHC,
Representative images demonstrating culaneous structures (tumoral (») and stromal () decorated by
the anti-DBP (A, D) and anti-SHH (B, E) antibodies and necognized by the presence of brown meaction
products found in the BCC samples. Scale bars: 50 um. Correlograms that highlight associations
between the expression of DBP and SHH in superficial (C) and nedular (F) BCCs. A strong negative
correlation belween SHIH and DBP expressions is marked by red color (C).
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Figure 9. Assessment of cutaneous DBP and SHH expression in high risk BCCs by the use of IHC.
Representative images demonstrating cutaneous structumes (fumoral (+) and stromal (L)) decorated
by the anti-DBP (A,D,G) and anti-SHH (B,E,H) antibodies and recognized by the presence of brown
reaction products found in the BOC samples. Scale bars 50 pm. Correlograms that highlight
associations between the expression of DBP and SHH in mixed (C), micronodular (F), and infiltrative
(1) BCCs. A negative correlation between SHH and DBP expressions is marked by red color (1).

Overall, a more pronounced expression of SHH was observed in tumor cells with low
expression of DBF, and vice versa (Figure 9A B, D.E G H). In both infiltrative and mixed
BCCs, high SHH expression was found in the tumor tongues presented as admixtures
of rounded nodules and nodules with irregular contours, and small irregular tongues of
tumor cells embedded in the fibrous stroma (Figure 98, H). Characteristically, high risk
infiltrative BCCs, often with scanty cytoplasm, poorly expressed DBP (Figure 9G). Intrinsic
correlations were found for the DBP and SHH markers presented in the tumoral and
stromal compartment of a neoplasm when assessing high risk BCCs by the use of statistical
data analysis (Figure 9C,F). Simultaneously, in infiltrative BCC, a negative correlation
between DBP and SHH stromal expression (r= —0.56) was found (Figure 91).

Finally, to better assess the complex associations between serum vitamin D level
patterns detected in the Latvian cohort of patients presenting with the different types of
BCC and the cutaneous tissue expression of DBI’ and SHH confirmed by the use of IHC in
these individuals, a Spearman’s rank correlation analysis was performed (Figure 10A-C).
Similarly, to the results obtained and interpreted when deseribing a dendrogram (Figure 6),
in this final assessment, males recruited in the given study characteristically presented with
lower than females serum vitamin D levels, high risk (r = —0.87), and recurrent (r = —0.67)
BOC tumors.
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Figure 10. Correlograms of the studied variables, Superficial+Nodular (A), Mixed (B) and Micronodu-
lar+Infiltrative (C). The cormelograms depict the complex associations between serum vitamin D Ievel
patterns of 79 subjects presenting with the different types of BCC and the cut tissue exp

of vitamin D binding protein (DBP) and Sonic Hedgehog (SHH) confirmed by the use of lHC in these
individuals. Each dot represents a single data point. The levels of expression are assessad as a sum
of the tumoral and stromal BOC tissue indices. In these plots, correlation coefficients are colored
according to the value. Positive correlations are displayed in blue, whereas negative correlations are
in med. Color intensity is proportional to the correlation coefficients.

4. Discussion

In the present study, the serum levels of vitamin D were explored in the Latvian cohort
of patients who presented with different primary and recurrent BCC of the head and neck;
cutaneous DBP and SHH indices found in these subjects were investigated, and established
carrelations were analyzed. According to the results of the present research, 94.9% of the
Latvian cohort of patients with primary and recurrent BCC of the head and neck were found
to be deficient in vitamin D. In total, 5.1% of the examined patients had a sufficient level of
30.0-40.0 ng/ ml. These data are in agreement with the results of the vitamin D deficiency
study conducted in Latvia in 2015 by specialists from the Latvian Osteoporosis and Bone
Metabolic Diseases Association, Riga Stradins University, and Riga East Clinical Hospital
which is the only study that has been performed before in Latvia [40]. The results of the
aforementioned study and the drawn conclusions have highlighted the presence of vitamin
D deficiency in 2% of the study participants. Similar results come from the neighboring
countries reporting vitamin D deficiency when carrying out a large Swedish cohort study
and confirming the average estimated level of vitamin D as 19.9 ng/ml [11], thus being
slightly higher than that determined in the Latvian cohort of BCC patients. In turn, the
Lithuanian colleagues confirmed the presence of seasonal vitamin D deficiency in 67% of
outpatient department subjects investigated retrospectively [12]. Furthermore, according to
the results of the study undertaken by the National Institutes of Health using the developed
protocols to standardize the existing 25(OH)D values from National Health/Nutrition
Surveys in a frame of the International Vitamin D Standardization Program, the ple'valeme
of vitamin D deficiency assessed at 55,844 Luropeans is 40.4% [43]. These data are also
supporied by another lange cohort study suggesting vitamin D deficiency occurs in <20%
of the populations in Northern Europe, in 30-60% in Western, Southern, and Eastern
Lurope, and up to 80%—in the Middle Eastern countries, severe deficiency (<12 ng/mL)
s found in >10% of Europeans [11]. Based on the results of the analysis of pertinent
literature and present research, it is safe to say that in Europe, in general, and in the Baltic

region, in particular, the serum vitamin D level can be described as catastrophically Tow.
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The knowledge accumulated to date about the role of vitamin D in the human body and
the relationship of its level with the development and course of oncological pathology
suggests that the correction of insufficient levels of vitamin D may be relevant in the
prevention and complex treatment of cancer. The recommendation by the Institute of
Medicine for serum 25(0OH)D targets of 50-75 nmol/ L appears prudent and is supported by
skin cancer association studies [45]. Vitamin D supplementation is shown to be beneficial
in the reduction in cancer, 25(OH)D concentrations = 60 ng/mL markedly lower the risk
of cancer [46,47]. The results of this study highlight the necessity of educative measures
related to the effects of sunshine on the skin and raise awareness about vitamin D deficiency
in the general population.

Deficient levels of 25(OH)D have been found in tumors with the locally destructive
and metastatic course, tumors with the involvement of lymph nodes, and neoplasms
demonstrating higher proliferative activity [48]. Low levels of vitamin D determined in
menopausal patients were consistent with the presence of advanced neoplastic disease,
larger tumor size, and its grade [20]. A significant association between metastatic breast
cancer and vitamin D levels is shown [49,50]. Low serum DBP levels are thought to
predict lung cancer-specific death, and preservation of serum DBP was recognized as a
significant independent factor associated with better cancer outcomes in operated lung
cancer patients [51]. Of note, deviations from the optimal level of vitamin D have been
associated with the risk of the development of BCC [19,52].

In the present study, conducted using a medium-sized cohort of BCC paﬁents, a cluster
tree stratified into three major branches was recognized. The first branch was represented
by males with low serum vitamin D levels and large, mostly high risk and recurrent BCC
tumors. Therefore, it can be said with certainty that male sex and low blood vitamin D
levels are risk factors for the development of aggressive types of BCC. The second branch
was represented by both males and females with greatly varying serum vitamin D levels
and small-sized primary, however, high risk BCC tumors. Finally, the third branch was
represented by males and females with varying serum vitamin D levels and small-sized
primary and less aggressive BCC tumors.

Among several signaling pathways which exert their effects on BCC pathogenesis, the
hedgehog pathway has been intensively investigated. The body of evidence suggests that
vitamin D inhibits the SHH signaling pathway and, therefore, displays a protective role
in arresting tumor growth [52-55]. Dj; specifically binds to Smo and thereby inhibits the
activity of Gli proteins in fibroblasts in vitro, suggesting that the Ptch1 protein performs
its suppression of SHH signaling by transporting vitamin D to the Smo protein [56-59].
Vitamin D can affect skin cancer cells also through interaction with the immune system
cells. Calcitriol inhibits type 1 (Th1) helper T cells and increases Th2 and regulatory
T cell responses, which reduces immune surveillance for skin cancer [20,56]. In turn,
there is an increase in innate immunity and the induction of Toll-like receptors, which
possibly improves anticancer responses [57]. Pertinent literature suggests that the intracrine
metabolism of 25(0OH)D to 1,25(0OH);D is likely to occur in several tissue cells, including
keratinocytes, that express VDR and harbor a specific enzyme CYP27B1 [32]. Furthermore,
some epithelial cells, including mammary gland and renal tubular cells express megalin
and cubilin, which contribute to the endocytic uptake of 25(OH)D;-DBP and activation of
the VDR pathway [60,61]. Intracellularly, 25(OH)D3-DBP binds the cytosolic actin to create
a complex.

Vitamin D and its metabolites are bound to a specific transporter—DBP, which belongs
to the albuminoid family of proteins and ensures the storage/transport of vitamin D and
fatty acids, scavenging of extracellular G-actin, enhancement of the chemotactic activity of
C5 alpha for neutrophils, and contributes to other physiological processes [34,62]. Although
serum DBPisa prohei.n that displays mulﬁple properﬁes, i.nclud]'.ng the regulal:iun of vitamin
D levels, its functional implications largely remain unknown. In turn, the tissue expression
of DBP is likely to be associated with favorable prognostic characteristics, such as small
tumor size, and low invasiveness. This is consistent with the evidence that DBP-positive
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tumors are associated with a reduced risk of metastasis and mortality from various cancers.
Recent studies that are in line with the results of the present research demonstrate a signifi-
cantly low to no-DBP immunohistochemical staining in advanced tumors [63]. In contrast,
moderate to strong immunostaining was found to correlate with early-stage tumors. The
possible stimulation of an intracellular immune-modulating signaling pathway in thyroid
cancer oncogenesis in the loss-of-DBP-function in the tumor tissues was suggested [63]. In
the present study, statistically significant differences in vitamin D levels between males
and females, and different types of BCC were not found. Simultaneously, a correlation
between the tumor size and serum vitamin D levels was established, and this observation
is in agreement with data from other studies [64]. Furthermore, the association between
high DBP and low SHH tissue expression found in smaller tumors with a favorable course,
such as superficial and nodular BCC, was demonstrated. Importantly, low expression of
DBP and high expression of SHH were observed in mixed and infiltrative BCCs which may
correlate with the assumption of a deficiency in the protective effect of vitamin D in patients
with hjgh—risk tumors and a tendency to relapse after treatment. Simultaneously, it becomes
obvious that the link between exposure to sunlight and BCC is not straightforward, as high
levels of intermittent UV exposure appear to be more associated with the development of
a tumor in susceptible individuals rather than long-term exposure, as seen in long-term
outdoor workers [65,66].

The results of the given study have to be viewed in light of some limitations. A
moderate sample size of the study cohort may be assumed as a potential limitation. The
disease relapse was monitored over a 2-year follow-up period only. Simultaneously, the
relevance of the results that are obtained and conclusions that are drawn out is enhanced
by the prospective nature of the present research. Only a conventional chemiluminescence
immunoassay was used to measure the total vitamin D serum level in BCC patients. Finally,
the size of BCC tissue obtained by surgical excision in the head and neck region was
strongly associated with the treatment necessity, and, therefore, explains some difficulties
related to the number of histopathology and immunohistochemistry assays performed.

5. Conclusions

Vitamin D deficiency was determined in the Latvian cohort (94.9%) of patients with
both primary and recurrent BCC of the head and neck. Higher serum vitamin D levels
correlate with the appearance of smaller neoplasms and a more favorable disease prognosis.
In smaller tumors with a favorable course, such as superficial and nodular BCC, the
assoclation between high—DBP and low-SHH tissue ex‘pnessil:m was found, prcwiding
supportive evidence of the existence of a link between vitamin D, proteins involved in
its metabolism, as exemplified by the DBF, and SHH signaling pathway. The assumption
of a deficiency in the protective effect of vitamin D in patients with high-risk BCCs was
proposed in low-DBP and high-SHH tissue indices. New extensions to existing knowledge
and characterization of the BCC signaling pathways and their cross-talk with vitamin D
are warranted when searching for a preferential effect of vitamin D on skin cancer.
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