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Sažetak  

Uvod: Fibroblasti povezani sa karcinomom (CAFs) iz tumorske 
mikrosredine (TMS) imaju važnu ulogu u progresiji, recidivu i lošoj 
prognozi oralnog karcinoma skvamoznih ćelija (OKSĆ). 
Cilj: Utvrditi gustinu CAFs-a u tumorskoj stromi (TS) i utvrditi 
povezanost gustine CAFs-a sa kliničko-patološkim parametrima i 
relapsom bolesti kod pacijenata sa OKSĆ-om. 
Materijal i metode: Imunohistohemijsko bojenje uzoraka tkiva iz 
primarnog OKSĆ-a obavljeno je kod 45 pacijenata operisanih na 
Univerzitetskoj klinici za maksilofacijalnu hirurgiju u Skoplju, u 
Severnoj Makedoniji. Za vizuelizaciju CAFs-a korišćeno je mišje 
primarno monoklonsko antitelo anti-α-SMA. Gustina CAFs-a α-
SMA+ grupisana je u četiri stepena, a dobijeni podaci statistički su 
analizirani. 
Rezultati: Prisustvo CAFs-a nije utvrđeno u uzorcima tkiva kod 
svih pacijenata sa OKSĆ. Postoji signifikantna povezanost gustine 
CAFs-a u primarnom tumoru sa T, N i TNM statusom, (p = 0,0006; 
p = 0,0255; p = 0,0164). Difference testom utvrđeno je da je samo 
u slučaju relapsa bolesti u vidu lokalnog recidiva procentualna 
zastupljenost pacijenata sa prisutnim CAFs-om značajno veća u 
poređenju sa pacijentima koji nisu imali CAFs (p = 0,0001). 
Zaključak: Ovi nalazi sugerišu ucešće CAFs-a u agresivnosti 
tumora i progresiji bolesti, ali nisi dovoljni da bi bili uključeni kao 
parametar u standardizovani histopatološki nalaz kod OSCC-a. 

Ključne reči: tumorska mikrosredina (TMS), α-SMA pozitivni CAFs 
(CAFs α-SMA+), planocelularni karcinom usne šupljine (PKUD) 
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Abstract  

Introduction: Cancer-associated fibroblasts (CAFs) from the tumor 
microenvironment (TME) play an important role in the progression, 
recurrence and poor prognosis of OSCC. 
The aim: To determine the density of CAFs in the tumorstroma (TS) 
of OSCC, and to determine the association of the density of CAFs 
with clinico-pathological parameters and disease relapse in 
patients with OSCC. 
Materials and methods: Immunohistochemical staining of tissue 
samples from primary OSCC was performed in 45 patients 
operated at the University Clinic for Maxillofacial Surgery, in 
Skopje, North Macedonia. A mouse primary monoclonal antibody: 
anti-α-SMA was used to visualize CAFs. The density of CAFs α-
SMA+ was grouped into 4 grades, and the obtained data were 
statistically analyzed. 
Results: The presence of CAFs was not determined in tissue 
samples from all patients with OSCC. There is a significant 
association of the density of CAFs in the primary tumor with T, N 
and TNM-status, respectively (p=0.0006, p=0.0255, p=0.0164). 
The Difference test determined that only in case of disease relapse 
in the form of local recurrence, the percentage representation of 
patients with CAFs present was significantly higher compared to 
patients who did not have CAFs (p=0.0001). 
Conclusions: These findings are suggestive of the role of CAFs in 
disease progression, but are insufficient to be included as a 
parameter in a standardized histopathological finding. 

Key words: tumor microenvironment (TME), α-SMA-positive 
carcinoma associated fibroblasts (CAFs α-SMA+), oral squamous 
cell carcinoma (OSCC) 

2023  aculty of  edicine in  iš.  linic of Dental  edicine  iš. 
 ll rights reserved / © 2023.  edicinski fakultet  iš.  linika za 
dentalnu medicinu  iš.  va prava zadržana. 

ORIGINALNI RAD 
ORGINAL ARTICLE 

doi: 10.5937/asn2387555I 



Idoska i sar. FIBROBLASTI POVEZANI SA KARCINOMOM U ORALNOM KARCINOMU SKVAMO       L JA  

2556 

 

Uvod  
 

Oralni  ar ino  s va o nih ćeli a 
(OK  )  e  alignitet sa veo a viso i  
mortalitetom

1
 i nis o  stopo  preživl avan a 

(manje od 50%), prvenstveno zbog relapsa 
bolesti, lokalnih recidiva i metastaza u 
udal eni  organi a. Biološ o ponašan e 
oralnog OK  -a je nepredvidivo, a 
vari abilnost progresi e tu ora  otiviše 
istraživače da se fo usira u na fa tore  o i 
utiču na progno u ovog  alignog oboljenja

2
. 

Prethodno prihvaćeni  odel u  o e  
se progresija oralnog karcinoma zasniva na 
kumulativnim genetskim promenama 
oralnog epitela prolazi kroz promene; 
predlaže se nov  odel u  o e  tu ors o 
 i roo ružen e ( Ms) i a  nača an 
doprinos u progresiji karcinoma. Novi model 
i a prognostič i i terapeuts i  nača 

3
. 

OK   se sasto i od dve u  eđusobno 
zavisnih komponenenti  tu ors ih epitelnih 
ćeli a i stro e, u  o o  su ove ćeli e 
dispergovane. TME ili tzv. stroma (TS) 
predstavl a složen siste  sastavl en od 
ćeli s ih i nećeli s ih  o ponenata.  eli s a 
 o ponenta ne sadrži sa o  aligne ćeli e 
već i ćeli e  e enhi s og i he atopoets og 
pore la, do   e nećeli s a  o ponenta  M -
a e stra elularni  atri s (  M).   ta vo  
o ružen u, tu ors e ćeli e reprogra ira u 
o olne stro alne ćeli e  a tu origene u, 
progresiju karcinoma i invaziju u okolno 
tkivo

4
. 
Podskup fibroblasta pod imenom 

fibroblasti povezani sa karcinomom (CAF) 
i a  ritičnu ulogu u tu origene i, inva i i i 
progresi i OK  -a, a kroz sti ula i u 
angiogene e i re onstru  i u   M-a vrši 
pripre e  a  etasta e u rano  fa i bolesti  
ta ođe, pro oviše re idiv tu ora 
predviđa ući lošu progno u bolesti

5,6,7
. 

 na rsna  o uni a i a i  eđu 
neoplastičnih i stro alnih ćeli a  odifi u e 
diferencijaci u, proliferativni i inva ivni 
 apa itet tu ors ih ćeli a, stvara ući 
svo stva pove ana sa  aligniteto ,  ao što 
su otpornost na apopto u, inva i a  ro  brže 
i bol e  retan e  ro    M i sposobnost 
 etasta a.  ntera  i e i  eđu inva ivnih 
tu ors ih ćeli a i   M-a re ultira u 
novostvoreni  o ružen e ,  o e  e pogodno 
 a rast i  etasta e neoplastičnih ćeli a

8
. 

Smatra se da CAF u TS-u potiče od 
normalnih fibroblasta (NF), ali mehanizam 
tran i i e  F u  AF u OK  -u  oš uve  ni e 
potpuno ra  ašn en.  

Introduction  
 
Oral squamous cell carcinoma (OSCC) 

is a malignancy with a very high mortality
1
 

and low survival (less than 50%) due 
primarily to disease relapse, local 
recurrences, and distant organ metastasis. 
The biological behavior of oral SCC is 
unpredictable, and the variability of tumor 
progression is a motivation for researchers to 
focus on factors influencing the prognosis of 
this malignancy

2
. 

The previously accepted model in 
which oral cancer progression is based on 
cumulative genetic alterations of the oral 
epithelium is undergoing changes, and a new 
model is proposed in which the tumor 
microenvironment (TME) has a significant 
contribution to cancer progression. The new 
model has prognostic as well as therapeutic 
importance

3
. 

SCC consists of two interdependent 
components: tumor epithelial cells and 
stroma, in which they are dispersed. The 
TME or so-called "stroma" (TS) is a 
complex system composed of cellular and 
non-cellular components. The cellular 
component not only contains the malignant 
cells, but also contains cells of mesenchymal 
and hematopoietic origin, while the non-
cellular component of the TME is the 
extracellular matrix (ECM). In such an 
environment, tumor cells reprogram the 
surrounding stromal cells for tumorigenesis, 
cancer progression, and invasion of the 
surrounding tissue

4
. 

A subset of fibroblasts called cancer-
associated fibroblasts (CAFs) has a critical role 
in tumorigenesis, invasion and progression of 
OSCC, and through stimulation of 
angiogenesis and reconstruction of the ECM 
makes preparations for metastasis in the early 
stage of the disease. It also promotes tumor 
recurrence anticipating a poor disease 
prognosis

5,6,7 
. 

Cross-communication between 
neoplastic and stromal cells modifies the 
differentiation, proliferative and invasive 
capacity of tumor cells, generating properties 
associated with malignancy such as 
resistance to apoptosis, invasion through 
faster and better movement through the 
ECM, and the ability to metastasize. 
Interactions between invading tumor cells 
and the ECM result in a newly created 
environment that is convenient to the growth 
and metastasis of neoplastic cells

8
. 

CAFs in TS are thought to originate 
from normal fibroblasts (NFs), but the 
mechanism of transition of NFs to CAFs in 
OSCC is still poorly elucidated. Many 
consider them to arise from NFs in which 
tumor cells induce epigenetic changes with 
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Mnogi smatraju da nastaju iz NF-a u 
kojima tu ors e ćeli e indu u u epigenets e 
pro ene sa posledično   uta i o   F u 
 AF. Međuti ,  AF  ogu nastati i 
epitelno- e enhi s o  tran i i o  ( M ) 
epitelnih ćeli a i   atičnih ćeli a  oštane srži 
 o e su podvrgnute  M -u ili i  
transdiferen iranih ćeli a,  ao što su 
adipo iti, peri iti ili ćeli e glat ih  išića, 
citokini dobijeni iz karcionoma

9
.  AF 

proi vode ne oli o proteina spe ifičnih  a 
 e enhi , u l uču ući alfa-a tin glat ih 
 išića (α- MA). α- MA odražava 
ekspresiju CAF-a u mezenhimu tumora i 
na češći  e  ar er  AF-a

10
.  AF  o i su 

pretežno α- MA po itivni fibroblasti ( AF  
α- MA ),  o i se na iva u MF,  edan su od 
glavnih ćeli s ih sasto a a   -a. 

 tvrđivan e stadi u a bolesti  od 
bolesni a sa OK  -om preduslov je za 
definisan e hirurš og i on ološ og lečen a, ali i 
za procenu rizika od relapsa bolesti i procenu 
u upnog preživl avan a ( P), i i a  l učnu 
prognostič u vrednost.   M siste   a 
stadijum karcinoma zasniva se na proceni 
veličine pri arnog tu ora ( ),  ahvatan u 
lokalno regionalnih li fnih čvorova sa 
 etasta a a ( ) i udal eni   etasta a a 
(M), ali   M  lasifi a i a u i a u ob ir sa o 
anato s o proširen e bolesti.  građivan e  
drugih para etara,  a vi su stepen 
diferen i a i e  alignih ćeli a (G), limfo-
vaskularna invazija (LI/VI) i perineuralna 
inva i a (Pn ), u posto eće patološ e siste e 
stadi u a, pobol šana  e stratifi a i a ri i a  a 
nepovoljne ishode, a sa i  ti  i utvrđivan e 
opti alnog tret ana.  išestru e  ara te-
risti e u histopatološ o  i vešta u i a u 
prognostič i  nača 

11-15
. Uspostavljanje 

preciznog sistema koji bi definisao anato-
 s i stadi u  u  u l učivan e biološ ih 
prognostič ih infor a i a predstavl a i a ov 
za AJCC/UICC. Objavljivanje osmog 
izdanja AJCC/UICC 2017. godine dovelo je 
do veli e pre retni e u određivanju 
patološ og stadi u a OK  -a

16,19
. Prepo-

ruču u se dal e  odifi a i e posledn eg, 
os og i dan a,  er u određivan e stadi u a, 
 a ra li u od histopatološ e anali e, 
biomarkeri i novine iz molekularnih studija 
 a OK    oš nisu ugrađeni

20
. 

Tradicionalni pristupi u histopatološ o  
proceni i dal e se fo usira u na sa  tu or, a 
ne na intera  i e i  eđu stro e i do aćina. 
 a o su predloženi  ultifa tors i siste i 
po ušali da naprave pobol šan a, trenutno su 
istraživan a ra a fo usirana na ispitivan e 
uloge TME u progresiji tumora. Thode i 
saradnici

21
 su na osnovu svojih rezultata 

predložili ažuriran e ovih siste a uvođen e  
 ara teristi a  AF α-SMA+ u standardizovani 
histopatološ i i vešta . 

consequent mutation of NFs in CAFs. But 
CAFs can also arise by epithelial-
mesenchymal transition (EMT) of epithelial 
cells, from bone marrow stem cells that have 
undergone EMT, or from trans-differentiated 
cells such as adipocytes, pericytes or smooth 
muscle cells Transdifferentiation of NFs into 
CAFs is driven by cancer-derived cytokines

9
. 

CAFs produce several mesenchyme-specific 
proteins including alpha-smooth muscle actin 
(α- MA). α-SMA reflects the expression of 
CAFs in the tumor mesenchyme and is the 
most common marker of CAFs

10
. CAFs which 

are predo inantly α-SMA-positive 
fibroblasts (CAF  α-SMA+) called MFs, are 
one of the main cellular constituents of TS. 

Determining the disease stage of a 
patient with OSCC is a prerequisite for 
defining surgical and oncological treatment, 
but also for assessing the risk of disease 
relapse and estimating overall survival (OS), 
and has a key prognostic value. The TNM 
system for cancer staging is based on an 
assessment of the size of the primary tumor 
(T), involvement of locoregional lymph 
nodes with metastasis (N) and distant 
metastases (M), but TNM classification only 
takes into account the anatomic extension of 
the disease. By incorporating other parameters, 
including the degree of differentiation of 
malignant cells (G), lymphovascular invasion 
(LI/VI) and perineural invasion (PnI) into 
existing pathological staging systems, the 
stratification of risks for unfavorable outcomes 
has been improved and consequently, 
determining the optimal treatment. Multiple 
features in the histopathological report have 
prognostic significance

11-15
. Establishing a 

precise system that would define anatomic 
staging while incorporating biological 
prognostic information is a challenge for the 
AJCC/UICC. The publication of the 8th 
edition of the AJCC/UICC in 2017 led to a 
major milestone in determining the pathologic 
staging of OSCC

16-19
. Further modifications of 

the last 8th edition are recommended 
because in determining the stage, apart from 
histopathological analysis, biomarkers and 
novelties from molecular studies for OSCC 
have not yet been incorporated

20
. 

Traditional approaches in histo-
pathological evaluation still focus on the 
tumor itself, rather than on the interactions 
between the stroma and the host. Although 
proposed multifactorial systems have 
attempted to make improvements, currently 
cancer research is focused on examining the 
role of the TME in tumor progression. Thode 
et al.

21
 based on their results proposed 

updating these systems by introducing the 
 hara teristi s of  AFs α-SMA+ in the 
standardized histopathological report. 
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Materijal i metode 

Uzorci tkiva 

Ovo je retrospe tivno-prospe tivna 
 ontrolisana studi a,  o a  e obuhvatila
u upno    pa i enata sa patohistološ i 
potvrđeni  pri arni  oralni   ar ino o  
s va o nih ćeli a (OK  ) na šest lo a i a u 
usnoj duplji (jezik, dno usta, gingiva 
mandibularnog i maksilarnog alveolarnog 
grebena, bu alna slu o oža, nepčana 
slu o oža i retro olarno područ e). Pa i enti 
su operisani na Univerzitetskoj klinici za 
maksilofacijalnu hirurgiju u Skoplju, u 
Severnoj Makedoniji, u periodu od 2016. do 
2021. godine. Pacijenti koji su primali 
hemoterapiju i radioterapiju pre operacije 
nisu bili u l učeni u studi u. 

Uzorci tkiva primarnog karcinoma 
podvrgnuti su IHC-u i analizirani su na 
Institutu za patologiju u okviru 
 niver itets og  linič og  entra  Ma  a 
 ere a” u   opl u.   unohistohe i a  e 
i vedena  orišćen e Dako EnVision flek 
siste a. Pri arno  iš e  ono lons o antitelo 
anti-α- MA  orišćeno  e  a vizuelizaciju 
CAF-a. 

 provođen e studi e odobrila  e  tič a 
 o isi a  to atološ og fa ulteta   v. Kirilo
i Metodi e”  niver iteta u Skoplju, u 
Severnoj Makedoniji. 

Bodovanje rezultata imunološkog bojenja 

Analiza slajdova obavljena je 
digitalnim svetlosnim mikroskopom Nikon 
80. 

CAF su viđeni  ao veli i fibroblasti u 
obli u vretena sa i duženi  e gro ,  o e 
i ražava α- MA.  a određivanje gustine 
CAFs-a koristili smo modifikaciju sistema 
klasifikacije koji su dali Kellerman i 
saradnici

6,22 
i Fujii i saradnici

23
. Nivoi gustine

 ategorisani su u četiri grupe: 

Ocena 0 (negativno); 
. Ocena 1 (retko);
Ocena 2 (fokalna); 
Ocena 3 (obilno). 

Uzorci u kojima nisu identifikovani 
CAF ili oni sa  an e od 1% MF obo enih α-
SMA klasifikovani su kao negativni, uzorci 
 o i su po a ali sporadično prisustvo rasutih
CAF-a po celoj stromi klasifikovani su kao 
ret i, oni sa žarišni  rasporedo   o i se vidi
kao nepravilno koncentrisano bojenje kao 
fokalni

23
, dok su uzorci koji su pokazali brojne

i gusto raspoređene  AF klasifikovani kao 
obilni (Figura1).  

Material and methods 

Tissue samples 

This is a retrospective-prospective 
controlled study, which included a total of 45 
patients with pathohistologically confirmed 
primary oral squamous cell carcinoma 
(OSCC) at six locations in the oral cavity 
(tongue, floor of mouth, gingiva of the 
mandibular and maxillary alveolar ridge, 
buccal mucosa, palatal mucosa and 
retromolar area). The patients were operated 
at the University Clinic for Maxillofacial 
Surgery in Skopje, North Macedonia in the 
period of 2016-2021. Patients who received 
chemotherapy and radiotherapy 
preoperatively were not included in the 
study. 

Tissue samples from primary cancer
underwent IHC and were analyzed at the 
Institute of Pathology, within the University 
Clinical Center "Mother Teresa" in Skopje. 
Immunohistochemistry was performed using 
Dako EnVision flex system. Primary mouse 
monoclonal antibody: anti-α-SMA was used 
for visualization of CAFs. 

The conduct of the study was approved 
by the Ethics Committee at the Faculty of 
Dentistry, Ss. Cyril and Methodius 
University in Skopje, North Macedonia. 

Scoring of immunostaining results 

Analysis of the slides was performed 
with a Nikon 80 digital light microscope. 

CAFs were seen as large spindle-shaped 
fibroblasts with an elongated nucleus 
expressing α-SMA. To determine the density 
of CAFs we used the modification of the 
classification system of Kellerman et al.

6,22 
and

Fujii et al.
23

. Density levels were categorized
into 4 categories: 

- Grade 0 (Negative) 
- Grade 1 (Rare) 
- Grade 2 (Focal) 
- Grade 3 (Abundant) 

Samples where no CAFs were 
identified or less than 1% of MFs stained 
with α-SMA were classified as negative; 
samples that showed the sporadic presence 
of scattered CAFs throughout the stroma 
were classified as rare; those with a focal 
arrangement seen as irregular concentrated 
staining were classified as focal

23
; while

samples that showed numerous and densely 
arranged CAFs were classified as abundant 
(see Figure 1).  

α-SMA immunoreactivity observed in 
endothelial cells in vessel walls was used as an 
internal positive control

24
, and was not

included in the calculation
23

.
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α- MA i unorea tivnost pri ećena u 
endotelni  ćeli a a u  idovi a  rvnih 
sudova  orišćena  e  ao interna pozitivna 
 ontrola2  i ni e u l učena u anali u

23
.

Patološ i stadi u  bolesti (p  M) 
određen  e u s ladu sa  riteri u i a sed og 
izdanja UICC/AJCC sistema za gradaciju 
tumora iz 2010. godine za oralni skvamo-
celularni karcinom

25-27
. Diferencijacija tumora

 lasifi ovana  e u četiri stepena pre a 
Broderovo  histološ o   lasifi a i i 
diferen i a i e tu ors ih ćeli a (Broderov 
stepen deskriptivnog sistema)

12,28
 ‒ dobro,

u ereno, loše, nediferen irani                         
(anaplastični)−karcinomi. 

Statistička analiza 

Poda i dobi eni to o  istraživan a 
statistič i su obrađeni po oću softvers og 
paketa SPSS, verzija 20.0 za Windows 
( P  , Či ago,  L,  AD). 

Fisherov egzaktni test i 
Fisher‒Free an‒ alton eg a tni test 
 orišćeni su  a o bi se utvrdila pove anost 
i  eđu određenih atributivnih dihoto nih 
podata a.  a poređen e propor i a  orišćen 
 e test ra li e.  a određivan e statistič e 
 nača nosti  orišćena  e dvostrana anali a sa 
nivoo   nača nosti p < 0,0 . 

Pathological stage of disease (pTNM) 
was determined according to the 2010 
UICC/AJCC Cancer Staging System 7th 
edition criteria for oral squamous cell 
carcinoma

25,26,27
. Tumor differentiation was

classified into 4 grades: well, moderate, poor, 
undifferentiated (anaplastic)−carcinomas 
according to Broder's histological 
classification of differentiation of tumor cells 
(Broder's grading descriptive system)

12,28
.

Statistical analysis 

The data obtained during the research 
were statistically processed using the SPSS 
software package, version 20.0 for Windows 
(SPSS, Chicago, IL, USA). 

Fisher exact test and Fisher Freeman 
Halton Exact test were used to determine the 
association between certain attributive-
dichotomous data. Difference test was used 
to compare the proportions. A two-sided 
analysis with a significance level of p<0.05 
was used to determine statistical 
significance. 

Figura 1. Obilna ( tepen 3) e spresi a α-SMA u tumorskoj stromi OK  -a lokalizovanoj na 
podu usne duplje pTNM = pT3 pN2b Mk L1 Stadijum IVA 

Figure 1. Abundant (Grade 3) expression of α-SMA in tumor stroma of OSCC localized in 

the floor of the mouth. pTNM=pT3 pN2b Mx L1 Stage IVA 
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Rezultati 

α- MA po itivni  AFs ( AFs α-
 MA ) utvrđeni su sa o u tu ors o  stro i 
(TS) u 75,5% tumora, dok u 24,4% nisu 
pronađeni ( abela 1). 

U celom uzorku od 45 pacijenata 
(100%) Difference testo  utvrđena  e o ena 
3 (obilno) kao najzastupljenija; postojala je 
statistič i  nača na ra li a u  astupl enosti 
stepena 3 (obilno) u odnosu na ostale stepene 
gustine CAF-a (Tabela 1). 

Nijedan od    pa i enata ni e i ao  3 
i G  stepen diferen i a i e  alignih epitelnih 
ćeli a. 

Fisher‒Free an‒ alton eg a tni  
testo  utvrđena  e  nača na pove anost  ,  , 
  M stadi u a sa gustino   AF-a, 
odnosno viši   ,  ,   M stadi u i a 
(veća tu ors a le i a, po itivni li fni 
čvorovi na vratu i u napredovali stadi u  
bolesti)  nača no pove ani sa većo  
gustinom CAF-a, što  e potvrđeno i dodatni 
grupisanjem T, N i TNM stadijuma u dve 
 ategori e ( 1 →  2/  3 →     0 /  1 → 
 2 i   M1 →   M2/   M3 →   M ), to 
su mali i veliki tumori, nemaju/imaju 
 etasta e u li fni  čvorovi a na vratu i 
rani/uznapredovali stadijum bolesti (Tabela 
2). 

Difference testo  po a ano  e da  e 
pro enat pa i enata  o i i a u OK   
lo ali ovan na  e i u sa  AF-o   nača no 
veći od onih  od  ojih CAF-a nije bilo. Kod 
svih pacijenata sa karcinomom dna usne 
šupl ine utvrđeno  e prisustvo  AF-a; ta 
o ena bila  e  fo alna” u 12, % i  obilna” u
87, % sluča eva.  i  od  ednog od 
pa i enata sa ovo  lo a i o  ni e pri ećeno 
odsustvo CAF-a (Tabela 2). 

Ni e utvrđena  nača na pove anost 
stepena diferencijacije tumora (G), limfne 
invazije (LI), perineuralne invazije (PnI) i 
relapsa bolesti (R) sa gustinom CAFs-a 
(Fisher‒Free an‒ alton eg a tni test) 
(Tabela 3). 

Difference testo  utvrđeno  e da  e 
samo u sluča u relapsa bolesti u vidu 
lo alnog re idiva (L ) pro entualna 
 astupl enost pa i enata sa prisutni  AF-
o   nača no veća u poređen u sa oni a  od 
 o ih  AF nisu pronađeni ( abela 3).

Results 

α- MA positive  AFs ( AFs α-
SMA+) were determined only in the tumor 
stroma (TS) in 75.5% of tumors, while in 
24.4% they were not found (see Table 1). 
In the entire sample of 45 patients (100%), 
the Difference test determined the grade 3 
(abundant) as most represented percentage, 
and there was a statistically significant 
difference in the representation of grade 3 
(abundant) in relation to the other degrees of 
density of CAFs (see Table 1). 

None of the 45 patients had N3 and 
G4-grade of differentiation of the malignant 
epithelial cells. 

Fisher Freeman Halton Exact test 
determined a significant association of T, N, 
TNM stage with the density of CAFs, i.e. 
higher T, N, TNM stages (bigger tumor 
lesion, positive neck lymph nodes and more 
advanced stage of the disease) significantly 
associated with a higher density of CAFs, 
which was also confirmed by additional 
grouping of T, N and TNM stage into two 
 ategories ( 1→ 2/  3→     0 /  1→ 2 
and   M1→  M2/   M3→   M ), that 
is small and large tumors, no/have neck 
lymph node metastases, and early/advanced 
disease stage (see Table 2). 

The Difference test showed that the 
percentage of patients with OSCC localized 
on the tongue who had CAFs was 
significantly higher compared to those where 
CAFs were absent. In all patients with 
carcinoma of the floor of the mouth, the 
presence of CAFs was determined, and that 
grade was "focal" in 12.5% and "abundant" 
in 87.5%. In none of the patients with this 
location, the absence of CAFs was 
determined (see Table 2). 

No significant association of the 
degree of tumor differentiation (G), 
lymphatic invasion (LI), perineural invasion 
(PnI) and disease relapse (R) with the density 
of CAFs was determined (Fisher Freeman 
Halton Exact test) (seeTable 3). 

The Difference test determined that 
only in case of relapse of the disease in the 
form of local recurrence (LR), the percentage 
representation of patients with CAFs present 
was significantly higher compared to those 
where CAFs were not found (see Table 3). 
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Tabela 1. Analiza odabranih klinič o-patološ ih para etara pre a stepenu gustine 
 AF α-SMA+ 

Table 1. Analysis of selected clinical-pathological parameters according to degrees of 
density of  AFs α-SMA+ 

Parameters 

 AFs α-SMA+ grade 

p 
CAFs 0 

N=11 

CAFs 1 

N=8 

CAFs 2 

N=6 

CAFs 3 

N=20 

Т - stage 

Т1 ( =12) 9 (75%) 2 (16.67%) 0 (0%) 1 (8.33%) 

Т1→Т  /  

   →F A 

†p=0.0006* 

Т2 ( =16) 1 (6.25%) 4 (25%) 2 (12.5%) 9 (56.25%) 

Т3 ( =8) 0 (0%) 2 (25%) 2 (25%) 4 (50%) 

Т  ( =9) 1 (11.11%) 0 (0%) 2 (22.22%) 6 (66.67%) 

Т – stage (groups) 

Т1→Т2 (N=28) 10 (35.71%) 6 (21.43%) 2 (7.15%) 10 (35.71%) 
†p=0.0491* 

Т3→Т  ( =17) 1 (5.88%) 2 (11.76%) 4 (23.53%) 10 (58.82%) 

N - stage 

N0 (N=31) 10 (32.26%) 6 (19.35%) 1 (3.23%) 14 (45.16%)  0→ 1 / 

 →A 
†p=0.0255* N1 (N=11) 1 (9.09%) 2 (18.18%) 4 (36.36%) 4 (36.36%) 

N2 (N=3) 0 (0%) 0 (0%) 1 (33.33%) 2 (66.67%) - 

N – stage (groups) 

N0 (N=31) 10 (32.26%) 6 (19.35%) 1 (3.23%) 14 (45.16%) 
†p=0.0164* 

 1→ 2 ( =1 ) 1 (7.14%) 2 (14.29%) 5 (35.71%) 6 (42.86%) 

TNM - stage 

TNM1 (N=10) 8 (80%) 2 (20%) 0 (0%) 0 (0%) 

  M1→  M  

/  →  F A 

†p=0.00001* 

TNM2 (N=12) 1 (8.33%) 4 (33.33%) 0 (0%) 7 (58.33%) 

TNM3 (N=11) 1 (9.09%) 2 (18.18%) 3 (27.27%) 5 (45.45%) 

TNM4 (N=12) 1 (8.33%) 0 (0%) 3 (25%) 8 (66.67%) 

TNM – stage (groups) 

  M 1→  M2 ( =22) 9 (40,91%) 6 (27,27%) 0 (0%) 7 (31,82%) 
††p=0,016 * 

  M 3→  M  ( =23) 2 (8,70%) 2 (8,70%) 6 (26,09%) 13 (56,52%) 

Localisation 

Floor of the mouth (N=8) 0 (0%) 0 (0%) 1 (12.50%) 7 (87.50%) - 

Tongue (N=20) 6 (30%) 5 (25%) 1 (5.00%) 8 (40%) †††p=0.0125* 

Buccal mucosa (N=7) 2 (28.57%)  2 (28.57%) 3 (42.86%) 0 (0%) †††p=0.1224 

Gingival mucosa (N=8) 3 (37.50%) 0 (0%) 1 (12.50) 4 (50%) †††p=0.3329 

Retromolar area (N=1) 0 (0%) 0 (0%) 0 (0%) 1 (100%) - 

Palate (N=1) 0 (0%) 1 (100%) 0 (0%) 0 (0%) - 

  stadi u  (veličina tu ora)    stadi u  ( etasta e u  ervi alni  li fni  čvorovi a)    M – patološ i staging 

tu or‒čvor‒ etasta a 

 egativno    et o/Fo alno   Obilno =       → F   A 

† Fisher‒Free an‒ alton eg a tni test  † †  AFs  ne a/i a – Fisherov eg a tni test  †††  est ra li e ( AF nema/ima), 

*nivo  nača nosti p < 0,0 

CAFs0 = Negative;  CAFs1 =Rare;  CAFs2 = Focal;  CAFs3 = Abundant 

Т- stage (tumor size); N- stage (cervical lymph node metastasis);TNM – pathological tumor-node-metastasis staging 

 egative  are/Fo al Abundant =    →F+A 

†Fisher Free an  alton  xa t test † †  AFs   no/have – Fisher exa t test  †††Differen e test ( AFs no/have),*signifi ant 

for p<0.05 
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Tabela 2. Anali a odabranih  linič o-patološ ih para etara pre a stepenu gustine  AFs α-
SMA+ 

Table 2. Analysis of selected clinical-pathological parameters according to the degree of 
density of  AFs α-SMA+ 

CAFs0 = Negativni; CAFs1 = Retko; CAFs2 = Fokalno; CAFs3 = Obilno  
G ‒ stepen diferen i a i e  G1 ‒ dobro diferentovan  G2 ‒ u eren  G3 ‒ slab  G  ‒ nediferentovan (anaplastični  ar ino ) 
  ‒ re urentan     ‒ tip re uren i e  L M –  etasta e  ervi alnih li fnih čvorova  L  – lo alni re idiv  L    L M ‒ 
lokalni recidiv i metasta e u  ervi alni  li fni  čvorovi a 
† Fisher‒Free an‒ alton eg a tni test  † †  AFs stepen  negativan   ret o/fo alno   obilan – Fisherov eg a tni test  ††† 
Test razlike (CAF nema/ima) 
*nivo  nača nosti p < 0,0 CAFs0 = Negative;  CAFs1 =Rare;  CAFs2 = Focal;  CAFs3 = Abundant
G-grade of differentiation; G1-well differentiated, G2-moderate; G3-poor; G4-undifferentiated (anaplastic carcinoma) 
R-reccurence, TR- type of reccurence; LNM – cervical lymph node metastasis; LR – local recurrence;LR+LNM - local 
recurrence and cervical lymph node metastases 
†Fisher Free an  alton  xa t test  † †  AFs degree   egative  are/Fo al Abundant – Fisher exa t test   †††Differen e 
test (CAFs No/Have)     
*significant for p<0,05

Tabela 3. Distribu i a OK   pa i enata pre a stepenu gustine  AFs a-SMA+ 

Table 3. Distribution of O    patients a  ording to degrees of density of  AFs α-SMA+ 

1Differen e test *nivo  nača nosti / 1Difference test  *significantp<0,05 

Parameters 

 AFs α-SMA grade 

p 
CAFs 0 

N=11 

CAFs 1 

N=8 

CAFs 2 

N=6 

CAFs 3 

N=20 

G - grade 

G1 (N=6) 2 (33.33%) 2 (33.33%) 0 (0%) 2 (33.33%) 

G1→G3 /    →F A 

†p=0.3573 
G2 (N=28) 9 (32.14%) 3 (10.71%) 4 (14.29%) 12 (42.86%) 

G3 (N=10) 0 (0%) 3 (30%) 2 (20%) 5 (50%) 

G – grade (groups) 

G1→ G2 ( =3 ) 11 (32.35%) 5(14.71%) 4 (11.76%) 14 (41.18%) 
††p=0.4744 

G3 (N=10) 0 (0%) 3 (30%) 2 (20%) 5 (50%) 

LI– Lymphatic invasion 

No invasion (N=28) 9 (32.14%) 6 (21.43%) 3 (10.71%) 10 (35.71%) 
†p=0.2609 

Have invasion (N=17) 2 (11.76%) 2 (11.76%) 3 (17.65%) 10 (58.82%) 

PnI – Perineural invasion 

No invasion (N=37) 11 (29.73%) 6 (16.22%) 3 (8.11%) 17 (45.95%)  o→ ave / 

   →F+A 
††p=0.4355 Haveinvasion (N=8) 0 (0%) 2 (25%) 3 (37.50%) 3 (37.50%) 

R - Recurrence 

No (N=17) 3 (17.65%) 3 (17.65%) 3 (17.65%) 8 (47.06%) 

†p=0.7948 
Have (N=27) 8 (29.63%) 5 (18.52%) 

3 (11.11%)  
11 (40.74%) 

TR–Type of reccurence 

LNM (N=5) 3 (60%) 0 (0%) 1 (20%) 1 (20%) †††p=0.5485 

LR (N=18) 3 (16.67%) 5 (27.78%) 1 (5.56%) 9 (50%) †††p=0.0001* 

LR+LNM  (N=4) 2 (50%) 0 (0%) 1 (25%) 1 (25%) †††p=1.000 

OSCC (N=45) 

 AFs  α-SMA grade / stepen N (%) 1p 

CAFs 0 – Negative / Negativno 11 (24.44%) N/R – p=0.4421 

N / F - p=0.1806 
N/ A - p=0.0471* 

R / F - p=0.5617 

R / A - p=0.0066* 
F / A - p=0.0012* 

CAFs 1 – Rare / Retko 8 (17.79%) 

CAFs 2 - Focal / Fokalno 6 (13.33%) 

CAFs 3 - Abundant / Obilno 20 (44.44%) 
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Diskusija 

  tu ors o  stro i OK  -a, gustina 
 AF-a u intera  i i sa  an ers i  ćeli a a  e 
promenljiva. U in vitro studiji Kellermann i 
sar.

22
 uočeno  e povećan e e spresi e α-SMA u

OSCC-u tokom transdiferencijacije NF u CAF 
posredovane stimulacijom TGF-b1

22
. Intri-

gantni su podaci o visoko-polimorfnom 
duktalnom karcinomu (dojke in situ) i 
neinva ivno  urotelno   ar ino u  o raćne 
beši e  od  o ih su  AF identifi ovani u 
stro i  o a o ružu e  an ers e ćeli e; 
pokazujući da fa tori  o i potiču i  agresivnih 
 alignih epitelnih tu ors ih ćeli a  ogu 
prela iti ba alnu  e branu  o a sti uliše 
transformaciju MFs-a

29
.

Chaudhari i sar.
30

, Kapse i sar.
31

 i
Chauhan i sar.

32
 istraživali su ulogu  AF-a u

progresiji premalignih le i a u oralno  
s va o no   ar ino u i utvrdili da  e 
povećana distribu i a  AF-a u  orela i i sa 
progresi o  poten i alno  alignih le i a oralne 
slu o ože u inva ivni fenotip, t .  od 
 ar ino a s va o nih ćeli a usne šupl ine, 
 a l učivši da se  ogu  oristiti kao stromalni 
 ar eri  a  aligne le i e oralne slu o ože. 

  ovo  studi i  lasifi ovali s o gustinu 
 AF-a u četiri stepena,  oristeći novu 
defini i u  fo alne” distribu i e (O ena 2)

23
 i

vodeći se nala i a određenih studi a o ra u 
dojke i kolorektalno   ar ino u  o e su 
po a ale da su stepeni 2 i 3  on entrisani na 
inva ivno  predn e  delu tu ora i sugerisale 
da se intera  i a  AF-a sa ćeli a a ra a 
dešava upravo na inva ivno  predn e  delu 
tumora

23,33
.

Anali o    stadi u a u našo  studi i 
utvrđeno  e da na veći pro enat (7 %) 
pa i enata sa  ali  tu ori a ( 1) ni e i ao 
 AF,  ao i da  e na veći pro enat (66,7%) 
pacijenata sa velikim tumorima (T4) imao 
obilnu (Ocena 3) gustinu CAF-a  da le, što  e 
tu ors a le i a veća, to  e veća gustina  AF-a. 
 e sa o da se gustina  AF-a  vantitativno 
povećava u veći  tu ori a, u pri arni  
tu ori a sa po itivni  li fni  čvorovi a na 
vratu  a  etastats e naslage (  ) i u 
u napredovali  stadi u i a bolesti, već su i 
veli i tu ori i    vrata ta ođe  nača no 
pove ani sa  fo alni ” obras e  ( tepen 2) 
distribu i e  AF-a. Kaplan–Meierova anali a 
preživl avan a u studi i OK  -a ot rila  e 
 nača no nižu stopu preživl avan a i na veći 
 ortalitet  od pa i enata sa  fo alno  
distribu i o ”  AF-a ( tepen 2) u poređen u 
sa drugim stepenom gustine. 

Discussion 

In the tumor stroma of OSCC, the 
density of CAFs interacting with cancer cells is 
variable. Kellermann et al.

22
 in vitro study

reported an in rease in α-SMA expression in 
OSCC during transdifferentiation of NFs into 
CAFs mediated by stimulation of carcinoma-
derived TGF-β1

22
. Intriguing is the data on

highly polymorphic ductal carcinoma in situ of 
the breast and non-invasive urothelial 
carcinoma of the bladder in which CAFs were 
identified in the stroma surrounding the cancer 
cells, demonstrating that factors derived from 
aggressive malignant epithelial tumor cells are 
able to cross the basement membrane 
stimulating transformation of MFs

29
.

Chaudhary et al.
30

, Kapse et al.
31

 and
Chauhan et al.

32
 investigated the role of CAFs

in the progression of premalignant lesions in 
oral squamous cell carcinoma, and determined 
that an increased distribution of CAFs 
correlated with the progression of potentially 
malignant lesions of the oral mucosa to an 
invasive phenotype ie. in oral squamous cell 
carcinoma, concluding that they can be used as 
stromal markers for malignant lesions of the 
oral mucosa. 

In our study, we classified the density of 
CAFs into 4 grades, using a new definition of 
"focal" distribution (grade 2)

23
, guided by 

findings of some studies of breast cancer and 
colorectal cancer, which demonstrated that 
grades 2 and 3 are concentrated at the invasive 
front of the tumor and suggested that the 
interaction of CAFs with cancer cells occurs 
precisely at the invasive front of the tumor

23,33
.

Analysis of T-stage in our study 
determined that the highest percentage (75%) 
of patients with small tumors (T1) had no 
CAFs, while the highest percentage (66.7%) of 
patients with large tumors (T4) had abundant 
(Grade 3) density of CAFs, that is, the larger 
the tumor lesion, the higher the density of 
CAFs. But not only does the density of CAFs 
increase quantitatively in larger tumors, in 
primary tumors with positive neck lymph 
nodes for metastatic deposits (N+) and in 
advanced disease stages, but large tumors and 
N+ neck are also significantly associated with 
the "focal" pattern (Grade 2 ) of CAFs 
distribution. Kaplan–Meyer survival analysis 
in a study of OSCC revealed a significantly 
lower survival rate and the highest mortality in 
patients with a "focal distribution" of CAFs 
(Grade 2) compared to other density grades. 
They explained this by the scattered 
distribution of CAFs in Stage 2 which allows 
cancer cells to migrate between CAFs, and the 
interactions between these two types of cells 
contribute to tumor growth and disease  
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 o  e ob ašn eno raštr ano  distribu i o  
 AF-a u fa i 2,  o a o ogućava  an ers i  
ćeli a a da  igrira u i  eđu  AF-a  
intera  i e i  eđu ovih dva u tipova ćeli a 
doprinose rastu tumora i progresiji bolesti

23
. 

Nasuprot naši  re ultati a, ne i istraživači 
nisu uspeli da pronađu pove anost gustine 
CAF-a sa veličino  pri arnog tu ora

22, 23
, ali 

su opsežne studi e ustanovile  nača nu 
pove anost i  eđu viso e gustine  AF-a i 
velikih karcinoma jezika

34
 i nazofarinksa

35
. 

Marilin Vered i sar.
36

 su u studiju CAFs-
a i EMT-a u  etastats o  OK  -u jezika 
u l učili 19 podudarnih parova u ora a 
primarnog tumora i cervikalnih limfnih 
čvorova sa metastazama. Korišćen e  panela 
imunohistohemijskih markera za identifikaciju 
CAF-a i EMT-a utvrđeno  e da se sa  M -om 
gubi epitelni fenotip  ar ino a i stiču 
mezenhimske karakteristike neophodne za 
invaziju tumora i metastaze. Ulogu stromalnih 
miofibroblasta (MF) kao prediktivnih markera 
 a  etasta e u li fni  čvorovi a potvrdili su 
Smitha i sar.

37
.  e ultati n ihove studi e 

po a ali su  nača no veći bro   AF α- MA  u 
   statusu u poređen u sa  0 statuso , 
potvrđu ući po itivnu  orela i u i  eđu 
visokih gustina CAF-a i N stadijuma kod 
pacijenata sa OK  -o , a to potvrđu e i 
rezultat dobijen u našo  studi i. 

Određene  linič o-patološ e studi e 
pokazale su da gustina CAF-a u OK  -u 
 nača no  orelira sa   statuso ,    i L , što 
sugeriše da  AF po ažu u  etasta a a, do  
obilno prisustvo CAF-a u prednjem delu 
invazivnog tumora korelira sa PnI i  raći  
vre eno  preživl avan a, t . obilno prisustvo 
CAF-a u njihovoj studiji indikativno je za 
posto an e biološ i agresivni eg  r ino a

6
. 

Analiza odsustva/prisustva CAF-a u 
primarnim tumorima u odnosu na relaps 
bolesti po a ala  e da ne a  nača ne ra like u 
procentualnoj zastupljenosti pacijenata sa 
CAF-om i bez njih. Stepen 3 je preovladavao 
skoro podjednako kod pacijenata sa relapsom i 
bez recidiva. Kod pojave lokalnog recidiva, 
procentualna zastupljenost pacijenata koji su 
i ali  AF bila  e  nača no veća u odnosu na 
pa i ente  o i nisu i ali  AF, što  ožda 
predviđa da će  od pa i enata  o i i a u  AF 
doći do eventualnog relapsa bolesti u vidu 
lokalnog recidiva. U studiji Kellermana i sar.

22
 

obilno prisustvo CAF-a u pri arno  OK  -u 
 nača no  e pove ano sa    na početno  
prezentaciji i sa pojavom LNM-a na vratu 
nakon tretmana, odnosno visoka gustina CAF-
a ukazuje na postojanje izrazito agresivnih 
tumora koji pokazuju tendenciju recidiva, u 
vidu metastaza na vratu. 
 

progression
23

. In contrast to our results, some 
researchers have failed to find an association 
of CAFs density with the size of the primary 
tumor

22,23
, but extensive studies have 

established a significant association between 
a high density of CAFs and large cancers of 
the tongue

34
 and nasopharynx

35
.  

Marilyn Vered et al.
36

 in a study of 
CAFs and EMT in metastatic OSCC of the 
tongue included 19 matched pairs of primary 
tumor and cervical lymph node specimens 
with metastatic deposits. Through the use of 
a panel of immunohistochemical markers for 
the identification of CAFs and EMT, she 
determined that with EMT, the epithelial 
phenotype of cancer is lost, and 
mesenchymal characteristics necessary for 
tumor invasion and metastasis are acquired. 
The role of stromal myofibroblasts (MFs) as 
predictive markers for lymph node 
metastasis was confirmed by Smitha et al.

37
. 

Their results demonstrated a significantly 
higher nu ber of  AFs α-SMA+ in N+ 
status compared to N0 status, confirming a 
positive correlation between a high density 
of CAFs and N-stage in OSCC patients, 
which is also confirmed by the result 
obtained in our study. 

Some clinicopathological studies have 
demonstrated that the density of CAFs in 
OSCC significantly correlates with N-status, 
VI, and LI, suggesting that CAFs assist in 
metastasis, while the abundant presence of 
CAFs in the invasive tumor front correlates 
with PnI and shorter survival time i.e. the 
abundant presence of CAFs in their study 
was indicative of the existence of a 
biologically more aggressive cancer

6
.  

The analysis of the absence/presence 
of CAFs in primary tumors in relation to 
disease relapse showed that there was no 
significant difference in the percentage 
representation of patients who did not 
have/have CAFs. Grade 3 predominated 
almost equally in relapsed and non-relapsed 
patients. At the occurrence of local 
recurrence, the percentage representation of 
patients who had CAFs was significantly 
higher compared to patients who did not 
have CAFs, which perhaps anticipates that in 
patients who have CAFs, eventual relapse of 
the disease would occur in the form of local 
recurrence. 

In the study by Kellerman et al.
22

 the 
abundant presence of CAFs in primary 
OSCC was significantly associated with the 
N+ at the initial presentation and with the 
appearance of neck LNMs after treatment, 
i.e. the high density of CAFs indicated the 
existence of distinctly aggressive tumors that 
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Ova studi a  e, pre a naši  sa nan i a, 
prvi zapis do sada o tome da visoka gustina 
CAF-a  ože biti  orisna u predviđan u 
prognoze pacijenata sa oralnim karcinomom, 
pošto su  ervi alni L M  edan od na važni ih 
prognostič ih fa tora  a bolest.  uprotno 
naši  re ultati a, obilno prisustvo  AF-a u 
njihovoj studiji nije bilo povezano sa lokalnim 
recidivom bolesti. 

Anali a šest lo ali a i a oralnog 
karcinoma pokazala  e da  e na češći  ar ino  
 e i a. Ova   ar ino  se ra li u e od 
 ar ino a drugih lo ali a i a i pre a re ultatu 
 o i  e po a ao da  e bro  pa i enata sa 
 ar ino o   e i a,  o i i a u  AF (70%) 
 nača no veći od onih  o i ne a u  AF. Za 
razliku od ovog kar ino a, svi pa i enti sa 
 ar ino o  dna usne šupl ine i ali su  AF, a 
ča  87, % n ih i alo  e  obilnu” ( tepen 3) 
gustinu.   a ući u vidu dobi ene re ultate, 
 ožda su  AF  l učni a teri odgovorni  a to 
što  e  ar ino  ovih dve u lo ali a i a na teže 
kontrolisati. Prema analizi baze podataka 
Surveillance, Epidemiology, and End Results 
(    ), vredi napo enuti da  e  e i  na češća 
lo ali a i a i da  e pove an sa većo  s rt-
nošću oralnih  ar ino a drugih lo ali a i a

20
. 

Opšte  e prihvaćeno da  AF ispol ava u 
protu ors i efe at sti ulišući rast i progresi u 
tu ora. Međuti , nedavne studi e po a u u 
efe at  AF-a na inhibi i u tu ora, što sugeriše 
da oni po a u u sličan stepen plastičnosti  ao i 
druge stro alne ćeli e.  e ipročne intera  i e 
sa o ružen e  tu ora i ra ličiti  i vori a 
pore la po avl u u se  ao dva važna fa tora 
 o a podržava u heterogenost  AF-a. Ova 
studi a naglašava nedavni napreda  u 
ra u evan u biologi e  AF-a i predlaže da se 
proširi po a  ćeli s e  polari a i e”, koji je 
prethodno uveden  a o bi se opisala ra ličita 
stanja aktivacije CAF-a, či e se potvrđu e 
njihova fenotipska raznolikost

38
. 

Sa idejom da se razjasni uloga CAF-a u 
OSCC-u,  a l uč i studi e  ereda i sar.

39
 i 

Lima i sar.
40

 ukazuju na to da njihova gustina 
odražava biološ a svo stva tu ora.  hodno 
to e, veća gustina u a u e na agresivni i 
tu or, sa većo   oći  a re idiv i loši o  
prognozom. 

 
 
 
 
 
 
 
 

show a tendency to relapse, in the form of 
neck metastases. This study, to our 
knowledge, is the first record so far that a 
high density of CAFs can be useful in 
predicting the prognosis of patients with oral 
cancer, since cervical LNMs are one of the 
most important prognostic factors for the 
disease. Contrary to our results, the abundant 
presence of CAFs in their study was not 
associated with local disease recurrence. 

The analysis of the 6 localizations of 
oral cancer showed that the most common 
was tongue cancer. Tongue carcinoma 
differs from carcinomas of other 
localizations and according to the result that 
indicated that the number of tongue 
carcinoma patients who have CAFs (70%) is 
significantly higher compared to those who 
do not have CAFs. In contrast to this 
carcinoma, all patients with carcinoma of the 
floor of the mouth had CAFs, and even 
87.5% of them had "abundant" (Grade 3) 
density. Considering the obtained results, 
perhaps CAFs are the key players 
responsible for the fact that cancers of these 
two localizations are the most difficult to 
control. According to the analysis of the 
Surveillance, Epidemiology, and End Results 
(SEER) database, it is noteworthy that the 
tongue is the most common localization and 
is associated with higher mortality than oral 
cancers of other localizations

20
. 

It is generally accepted that CAFs 
exhibit a pro-tumor effect by stimulating 
tumor growth and progression. But recent 
studies demonstrate a tumor-inhibitory effect 
of CAFs suggesting that they exhibit a 
similar degree of plasticity as other stromal 
cells. Reciprocal interactions with the tumor 
environment and different sources of origin 
appear as two important factors underpinning 
the heterogeneity of CAFs. This study 
highlights recent advances in understanding 
of the biology of CAFs and proposes to 
extend the term cell "polarization" 
previously introduced to describe different 
activation states of CAFs thus confirming 
their phenotypic diversity

38
. 

With the idea of elucidating the role of 
CAFs in OSCC, the conclusions of the study 
by Vered et al.

39
 and Lim et al.

40
 indicated 

that their density reflects the biological 
properties of the tumor. Accordingly, a 
higher density indicates a more aggressive 
tumor, with a greater power for recurrence 
and a worse prognosis. 
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Zaključak 
 

 e oli o studi a u a alo  e na 
 ogućnost upotrebe  AF-a  ao važnog 
prognostič og fa tora  od ra ličitih tu ora, 
iako  e n ihov  linič i  nača  u prognostič e 
svrhe  a oralni  ar ino  s va o nih ćeli a 
retko prijavljivan.  apreda  istraživan a 
bio ar era spe ifičnih  a oralni  ar ino  
s va o nih ćeli a  oš uve   e ne adovo-
l ava ući; otuda postoji potreba za prospek-
tivnim analizama za njihovu identifikaciju i 
upotrebu u skriningu i identifikaciji pojedinaca 
u riziku od razvoja primarnog karcinoma ili 
identifikacije agresivnih tumora sa rekurentnim 
 ara teristi a a  o i i a u lošu progno u. 
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Conclusion 
 

Several studies have indicated the 
possibility of CAFs being used as an 
important prognostic factor in a variety of 
tumors although their clinical significance in 
prognostic purposes for oral squamous cell 
carcinoma has rarely been reported. Research 
progress on biomarkers specific to oral 
squamous cell carcinoma is still 
unsatisfactory. Hence, there is a need for 
prospective analyses for their identification 
and use in screening and identification of 
individuals at risk of developing primary 
cancer or identification of aggressive tumors 
with recurrent features that have a poor 
prognosis. 

 
 
 

Acknowledgement: Nil 

Conflict of Interest:Nil  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Acta Stomatologica Naissi Jun / June 2023, Vol. 39, br./no 87   

 

  

2567 

LITERATURA /REFERENCES 

 
1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, 

Parkin DM. Estimates of worldwide burden of 
cancer in 2008: Globocan 2008. Int J Cancer. 2010 
Dec 15;127(12):2893-917. 

2. Montoro JRMC, Hicz HA, de Souza L, Livingstone 
D, Melo DH, Tiveron RC, Mamede RCM. 
Prognostic factors in squamous cell carcinoma of 
the oral cavity. Braz J Otorhinolaryngol. 2008 
Nov-Dec;74(6):861-866.  

3. Paget S. The distribution of secondary growths in 
cancer of the breast. 1889. Cancer Metastasis Rev. 
1989 Aug;8(2):98-101.  

4. Faustino Suárez-Sánchez FJ, Lequerica-Fernández 
P, Suárez-Canto J, Rodrigo JP, Rodriguez-
Santamarta T, Domínguez-Iglesias F, García-
Pedrero JM, de Vicente JC. Macrophages in Oral 
Carcinomas: Relationship with Cancer Stem Cell 
Markers and PD-L1 Expression. Cancers (Basel). 
2020 Jul 2;12(7):1764.  

5. Zainab H, Sultana A, Shaimaa. Stromal 
desmoplasia as a possible prognostic indicator in 
different grades of oral squamous cell carcinoma. 
J Oral Maxillofac Pathol. 2019;23(3):338-343.  

6. Kellermann MG, Sobral LM, da Silva SD, Zecchin 
KG, Graner E, Lopes MA, Nishimoto I, Kowalski 
LP, Coletta RD Myofibroblasts in the stroma of 
oral squamous carcinoma are 9. associated with 
poor prognosis. Histopathology. 2007 
Dec;51(6):849-53. 

7. Wang Y, Jing Y, Ding L, Zhang X, Song Y, Chen 
S, Zhao X, Huang X, Pu Y, Wang Z,         Ni Y, 
Hu Q. Epiregulin reprograms cancer-associated 
fibroblasts and facilitates oral squamous cell 
carcinoma invasion via JAK2-STAT3 pathway. J 
Exp Clin Cancer Res. 2019 Jun 24;38(1):274.  

8. Mueller MM, Fusenig NE. Friends or foes - bipolar 
effects of the tumour stroma in cancer. Nat Rev 
Cancer. 2004;4(11):839–49. 

9. Bremnes RM, Dønnem T, Al-Saad S, Al-Shibli K, 
Andersen S, Sirera R, et al. The role of tumor 
stroma in cancer progression and prognosis: 
Emphasis on carcinoma-associated fibroblasts and 
non-small cell lung cancer. J Thorac Oncol. 
2011;6:209–17.  

10. Skalli O., Ropraz P., Trzeciak A., Benzonana G., 
Gillessen D, Gabbiani G. A monoclonal antibody 
against alpha-smooth muscle actin: a new probe 
for smooth muscle differentiation.J Cell Biol. 
1986 Dec;103(6 Pt 2):2787-96.  

11. Jakobsson PA, Eneroth CM, Killander D, 
Moberger G, Mårtensson B. Histologic 
classification and grading of malignancy in 
carcinoma of the larynx. Acta Radiol Ther Phys 
Biol. 1973 Feb;12(1):1-8.  

12. Anneroth G, Batsakis J, Luna M. Review of the 
literature and a recommended system of 
malignancy grading in oral squamous cell 
carcinomas. Scand J Dent Res. 1987 
Jun;95(3):229-49.  

13. Bryne M, Koppang HS, Lilleng R, Kjaerheim A. 
Malignancy grading of the deep invasive margins 
of oral squamous cell carcinomas has high 
prognostic value. J Pathol. 1992 Apr;166(4):375-
81. 

14. El-Naggar AK, Chan J, Grandis J, Takata T, 
Slootweg P. WHO classification of head and neck 
tumours. 4th ed.; 2017. p. 105–111 

15. A. Arora, N. Husain, A. Bansal, A. Neyaz, R. 
Jaiswal, K. Jain, et al. Development of a new 
outcome prediction model in early-stage squamous 
cell carcinoma of the oral cavity based on 
histopathologic parameters with multivariate 
analysis: the aditi-nuzhat lymph-node prediction 
score (ANLPS) system. Am J Surg Pathol, 41 pp. 
950-960, 2017. 

16. Lydiatt, W.M., Patel, S.G., O'Sullivan, B., 
Brandwein, M.S., Ridge, J.A., Migliacci, J.C., 
Loomis, A.M. and Shah, J.P. Head and neck 
cancers—major changes in the American Joint 
Committee on cancer eighth edition cancer staging 
manual. CA: A Cancer Journal for Clinicians, 
2017 67: 122-137.  

17. Dhruv Jain, MD, Chandrashekhar Dravid, MS, 
Abha Singla, MD, Smita Kumari, DNB, Rajesh 
Kumar Grover, MD, Comparison of the Seventh 
and Eighth Editions of the American Joint 
Committee on Cancer pT and pN Classifications 
as Predictors of Survival in Patients With Oral 
Squamous Cell Carcinoma, American Journal of 
Clinical Pathology, Volume 151, Issue 3, March 
2019, Pages 292–301. 

18. Piazza, Cesare; Montalto, Nausica; Paderno, 
Alberto; Taglietti, Valentina; Nicolai, Piero Is it 
ti e to in orporate ‘depth of infiltration’ in the   
staging of oral tongue and floor of mouth cancer?, 
Current Opinion in Otolaryngology & Head and 
Neck Surgery: April 2014 - Volume 22 - Issue 2 - 
p 81-89. 

19. Amin MB, Edge S, Greene F, Byrd DR, 
Brookland RK, Washington MK, Gershenwald JE, 
Compton CC, Hess KR, et al. (Eds.). AJCC 
Cancer Staging Manual (8th edition). Springer 
International Publishing: American Joint 
Commission on Cancer; 2017.  

20. Almangush A, Mäkitie AA, Triantafyllou A, de 
Bree R, Strojan P, Rinaldo A, Hernandez-Prera 
JC, Suárez C, Kowalski LP, Ferlito A, Leivo I. 
Staging and grading of oral squamous cell 
carcinoma: An update. Oral Oncol. 2020 
Aug;107:104799.  

21. Thode C, Jørgensen TG, Dabelsteen E, Mackenzie 
I, Dabelsteen S. Significance of myofibroblasts in 
oral squamous cell carcinoma. Journal of oral 
pathology & medicine. 2011 Mar;40(3):201-7. 

22. Kellermann MG, Sobral LM, da Silva SD, 
Zecchin KG, Graner E, Lopes MA, Kowalski LP, 
Coletta RD. Mutual paracrine effects of oral 
squamous cell carcinoma cells and normal oral 
fibroblasts: induction of fibroblast to 
myofibroblast transdifferentiation and modulation 
of tumor cell proliferation. Oral Oncol. 2008 
May;44(5):509-17.  

23. Fujii N, Shomori K, Shiomi T, Nakabayashi M, 
Takeda C, Ryoke K, Ito H. Cancer-associated 
fibroblasts and CD163-positive macrophages in 
oral squamous cell carcinoma: their 
clinicopathological and prognostic significance. J 
Oral Pathol Med. 2012 Jul;41(6):444-51. 

24. Cintorino M, Bellizzi de Marco E, Leoncini P, 
Tripodi SA, Xu LJ, Sappino AP, Schmitt-Gräff A, 
Gabbiani G. Expression of alpha-smooth-muscle 
actin in stromal cells of the uterine cervix during 
epithelial neoplastic changes. Int J Cancer. 1991 
Apr 1;47(6):843-6.  



Idoska i sar. FIBROBLASTI POVEZANI SA KARCINOMOM    O AL OM KA    OM   K AMO       L JA  

 

2568 

 

25. Edge SB, Byrd DR, Compton CC, Fritz AG, 
Greene FL, Trotti A, editors. AJCC cancer staging 
manual (7th ed). New York, NY: Springer; 2010. 

26. American Joint Committee on Cancer. . Lip and 
Oral Cavity. In: AJCC Cancer Staging Manual. 
Springer, 2002 New York, NY. 

27. Edge SB, Compton CC. The American Joint 
Committee on Cancer: the 7th edition of the AJCC 
cancer staging manual and the future of TNM. 
Ann Surg Oncol. 2010 Jun;17(6):1471-4. 

28. Akhter M, Hossain S, Rahman QB, Molla MR. A 
study on histological grading of oral squamous 
cell carcinoma and its co-relationship with 
regional metastasis. J Oral Maxillofac Pathol. 
2011 May;15(2):168-76.  

29. Shimasaki N, Kuroda N, Miyazaki E, Hayashi Y, 
Toi M, Hiroi M, Enzan H, Shuin T. The 
distribution pattern of myofibroblasts in the 
stroma of human bladder carcinoma depends on 
their invasiveness. Histol Histopathol. 2006 
Apr;21(4):349-53.  

30. Chaudhary M,  Gadbail AR,  Mugdha G, P. 
Mankar P (Gadbail), Shailesh M. Gondivkar SM, 
Gawande M, Patil S. Comparison of 
Myofibroblasts Expression in Oral Squamous Cell 
Carcinoma, Verrucous Carcinoma, High Risk 
Epithelial Dysplasia, Low Risk Epithelial 
Dysplasia and Normal Oral MucosaHead Neck 
Pathol. 2012 Sep; 6(3): 305–313. 

31. Kapse SC, Rathod N, Baad R, Mandlik J, Sharma 
AS, Bommanavar S.Quantitative assessment of 
myofibroblast in severe dysplasia, microinvasion 
and oral squamous cell carcinoma: an 
immunohistochemical study.J Contemp Dent 
Pract. 2013 Jan 1;14(1):34-8. 

32. Chauhan H, Abraham A, Phillips JR, Pringle JH, 
Walker RA, Jones JL. There is more than one kind 
of myofibroblast: analysis of CD34 expression in 
benign, in situ, and invasive breast lesions. J Clin 
Pathol. 2003;56(4):271-276.  

33. Schürch W, Seemayer TA, Gabbiani G. The 
myofibroblast: a quarter century after its discovery. 
Am J Surg Pathol. 1998 Feb;22(2):141-7.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

34. Li H, Zhang J, Chen SW, et al. Cancer-associated 
fibroblasts provide a suitable microenvironment 
for tumor development and progression in oral 
tongue squamous cancer. J Transl Med 2015; 13; 
198. 

35. Chen J, Yang P, Xiao Y, Zhang Y, Liu J, Xie D, 
 ai M,  hang X. Overexpression of α-sma-
positive fibroblasts (CAFs) in Nasopharyngeal 
Carcinoma Predicts Poor Prognosis. J Cancer. 
2017 Oct 23;8(18):3897-3902. 

36. Vered M, Dayan D, Yahalom R, Dobriyan A, 
Barshack I, Bello IO, Kantola S, Salo T. Cancer-
associated fibroblasts and epithelial-mesenchymal 
transition in metastatic oral tongue squamous cell 
carcinoma. Int J Cancer. 2010 Sep 1;127(6):1356-
62.  

37. Smitha A, Rao K, Umadevi HS, Smitha T, 
Sheethal HS, Vidya MA. Immunohistochemical 
study of α-smooth muscle actin expression in oral 
leukoplakia and oral squamous cell carcinoma. J 
Oral Maxillofac Pathol. 2019 Jan-Apr;23(1):59-
64.  

38. Augsten М.  an er-Associated Fibroblasts as 
Another Polarized Cell Type of the Tumor 
Microenvironment. Front Oncol. 2014; 4: 62. 

39. Vered M, Allon I, Buchner A, Dayan D. Stromal 
Myofibroblasts Accompany Modifications in the 
Epithelial Phenotype of Tongue Dysplastic and 
Malignant Lesions. Cancer Microenviron. 2009 
Dec; 2(1): 49–57.  

40. Lim KP, Cirillo N, Hassona Y, Wei W, Thurlow 
JK, Cheong SC, Pitiyage G, Parkinson EK, Prime 
SS. Fibroblast gene expression profile reflects the 
stage of tumour progression in oral squamous cell 
carcinoma. J Pathol. 2011 Mar;223(4):459-69. 

https://www.google.com/search?sca_esv=575117049&sxsrf=AM9HkKkOt25-0JMdv1IV9PkxXFVazp9miw:1697789559679&q=American+Joint+Committee+on+Cancer.+.+Lip+and+Oral+Cavity.+In:+AJCC+Cancer+Staging+Manual.+Springer,+2002+New+York,+NY.&spell=1&sa=X&ved=2ahUKEwiYpO78loSCAxUVVvEDHRfmAScQBSgAegQICBAB
https://www.google.com/search?sca_esv=575117049&sxsrf=AM9HkKkOt25-0JMdv1IV9PkxXFVazp9miw:1697789559679&q=American+Joint+Committee+on+Cancer.+.+Lip+and+Oral+Cavity.+In:+AJCC+Cancer+Staging+Manual.+Springer,+2002+New+York,+NY.&spell=1&sa=X&ved=2ahUKEwiYpO78loSCAxUVVvEDHRfmAScQBSgAegQICBAB
https://www.google.com/search?sca_esv=575117049&sxsrf=AM9HkKkOt25-0JMdv1IV9PkxXFVazp9miw:1697789559679&q=American+Joint+Committee+on+Cancer.+.+Lip+and+Oral+Cavity.+In:+AJCC+Cancer+Staging+Manual.+Springer,+2002+New+York,+NY.&spell=1&sa=X&ved=2ahUKEwiYpO78loSCAxUVVvEDHRfmAScQBSgAegQICBAB



