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The predictive role of tumor infiltrating lymphocytes and pathohistological
parameters for the occurrence of metastases in the clinical NO neck of
early-stage oral squamous cell carcinoma

[IpeaukTuBHA yiora TyMOp HHUATpUILTYhHUX TUMQOIUTA U TATOXUCTOIOMIKUX
napameTapa 3a nojaBy Meracrasza Ha kauHuukoM NO BpaTy paHor ctaaujyma

OpaJIHOT CKBaAMOLCIIYJIApHOT KapInHOMa

SUMMARY

Introduction/Objective With 337,173 registered cases
in the world in 2020, oral squamous cell carcinoma is the
most common malignant tumor of the head and neck re-
gion. The status of lymph nodes in the neck is the most
important isolated prognostic factor for the five-year sur-
vival of patients. This study aimed to determine the
pathohistological predictors of the occurrence of occult
neck metastases of early-stage oral squamous cell carci-
noma.

Methods The study included 40 patients, aged 62.8 *
10.7, with early-stage oral squamous cell carcinoma with
clinical NO findings in the neck. All patients underwent
radical transoral tumor ablation and elective neck lym-
phadenectomy. Based on pathohistological findings, the
patients were divided into two groups — the group with
occult metastases present and the group without occult
metastases in the neck.

Results Occult metastases were present in 13 patients in-
cluded in the study (32.5%).The results of the study in-
dicate a significant difference_in parameters regarding
desmoplastic reaction of .the stroma (p < 0.001), depth of
invasion  (p <0.001), - lymphocytic infiltration
(p <0.001), and lymphovascular invasion in univariate
(OR 24,0, p=0.004) and multivariate (OR 32.713,
p = 0.017) logistic regression analysis in the group of pa-
tients with occult metastases compared to the group of
patients without metastases.

Conclusion The values of pathohistological predictors
indicate a high degree of correlation with the appearance
of occult metastases in the neck. Significance in predic-
tion represents a solid argument for the mentioned pa-
rameters to be part of the standard pathohistological ex-
amination of oral squamous cell carcinoma.

Keywords: oral squamous cell carcinoma; occult metas-
tases; pathohistological analysis; surgical treatment; ob-
servation

INTRODUCTION

CAXKETAK

VYeoa/Inb OpaiiHu CKBaMOLIETyJIapHU -KapUHHOM, Ca
337.713 peructpoBanux ciy4ajeBa y cBety 2020.ro-
JIMHE, je HajydecTaluju MalIUrHU TYMOD peruje riase u
Bpara. Ctratyc TuMQHUX HOJyca BpaTa NpeACTaBsba Haj-
BOKHUJHU M30JI0BaHH IPOTHOCTHYKH (aKkTop 3a METOro-
JIIBE NPeXNBIbaBake HanujeHara. [{usp oBor uctpa-
KUBamba je yTBPAUTH Jia JH CE HAa OCHOBY ITaTOXHCTOJIO-
[IKe aHalIn3e TpernapaTa PaHOr  CTaaijymMa OpajHOT
CKBaMOLIGJIYJIapHOT KapIMHOMa MOXKE MPEABHICTH IO-
jaBa OKYNTHUX MeTacTas3a Ha BpaTy.

Mertone Y crynyjy je ykibyueno 40 nmanujeHara ca Kitu-
nuukuM NO Hanasy Ha Bpary paHOT CTaHjymMa OpajHOT
CKBaMoLeNyJapHoT KapiuHoMa. CBUM MalijeHTHMA je
YUHI-CHA paJMKallHA TPaHCOpasIHa abialyja TyMopa U e-
JIeKTHBHA nuMdaneHekToMuja Bpata. Ha ocHoBy nedwu-
HHUTHBHOT ITATOXHCTOJIOIIKOT Hajiasa MaIUjeHTH Cy Io-
JIeJbeHN Y TPYITY Ca IIPUCYCTBOM H OACYCTBOM OKYJITHHX
MeracTasa.

Pe3yaraTu Y HCIIUTHBAHO] TPYITH OKYJITHE METAacTa3e Cy
peructpoBane koxa 13 mamujenara(32,5%). Pesynratu
CTyIMje YKa3yjy Ha IOCTOjame 3Ha4YajHe pa3jiuKe mapa-
MeTtapa jaesMmoruiactiuyne peakmuje crpome (p < 0,001),
nyoune waBasuje (p < 0,001), mumdornurapue HHUI-
tparuje (p < 0,001) u mumdoBackyIapHe HHBa3Hje Y Y-
auBapujanroj (OR 24, p=0,004) u MynTHBapHjaHO]
(OR 32,713, p = 0,017) nOrucTUYHO]j perpecHoHo] aHa-
JIM3M y TPYIH MalyjeHara ca OKyJITHHM MeTacTrazama y
OJIHOCY Ha IpyIly TaiujeHara 6e3 meracrasa.
3akspyuak Pesynratu Hame cTyauje ykasyjy Ha IHpeK-
THY II0OBE3aHOCT I10jaBe OKYJITHUX METAacTa3a Ha BpaTy U
MOjeIMHNX TAaTOXHCTOJIOMKHX Napamerapa. CUrHU(H-
KaHTHOCT y NPEIUKLUjH I0jaBe OKYJITHHX MeTacTasa
NPe/ICTaB/ba YBPCT apryMEHT Ja MOMEHYTH MapaMeTpH
Tpebajy OUTH CTaHIapAHU J1€0 ATOXUCTOJIOIIKOT HCITH-
THUBamka OPATHOT CKBaMOIEITYJIaPHOT KapLHHOMA.
Kiby4yHe peum: opajHH CKBaMOLETyJIapPHH KapLUHOM;
OKYJITHE MeTacTas3e; MaTOXMCTOJIONIKA aHajH3a, XUpy-
LIKO JIeuee; npaheme

With 337,713 registered worldwide cases in 2020, oral squamous cell carcinoma (OSCC) is
the most common malignant tumor of the head and neck region [1]. Given that it accounts for
up to 90% of the total number of intraoral malignant tumors, it is by far the most common
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intraoral malignancy [2]. Aggressive behavior towards the surrounding anatomical structures
and their rapid infiltration, early appearance of metastases in the neck, and frequent recurrence
are some of the key clinical characteristics of OSCC. The five-year survival rate of early-stage
OSCC patients varies from 80-90%, contrary to advanced forms characterized by a five-year
survival of 30-50% [3]. The fundamentals of OSCC treatment include radical tumor ablation,
neck lymphadenectomy, adequate reconstruction of the resulting defect, and postoperative on-

cological therapy.

The status of lymph nodes in the neck (LNSs) represents the most important isolated prognostic
factor for the survival of patients with OSCC. The presence of metastases in‘the neck signifi=
cantly reduces the five-year survival of patients below 50% [4]. The treatment of NO neck in
the early stages of OSCC (pT1-N0-MO and pT2-N0O-MO) is still the subject of many debates in
head and neck surgery without a clearly defined viewpoint for eonducting elective neck lym-
phadenectomy (END) or the so-called watchful-waiting (WW) method, i.e., the observation of
patients. The presence of occult metastases (OM) in the values of 16-36%, pathohistologically
verified in postoperative dissections of the neck, significantly affects the decrease of the five-
year survival of patients [5]. Sentinel lymph node biopsy (SNB) is a routine surgical procedure
for the detection of OM in the neck in OSCC. The use of SNB proves high sensitivity for
detecting micrometastases and isolated tumor cells (ITC), a lower degree of morbidity of the
surrounding tissue, and a considerably more positive economic aspect compared to END [6].
The sensitivity of SNB in the values of 75-87% for registering OM in the early stage of OSCC

defines the mentioned method as safe and rational [7].

Literature data suggest that based on the pathohistological analysis of OSCC preparations,
which.includes depth of invasion (DOI), desmoplastic stromal reaction (DR), tumor budding
(TB), lymphovascular invasion (LV), perineural invasion (PN), and density of tumor infiltrat-
ing lymphocytes (TILs), the occurrence of extranodal extension (ENE) of OSCC, which is di-

rectly related to the occurrence of metastases in the neck, can be predicted [8, 9].

This study aimed to determine whether the aforementioned pathohistological parameters can
be reliable predictors for OM occurrence of OSCC stage pT1-N0-MO0 and pT2-NO-MO.

METHODS

The study included 40 consecutive patients of both sexes treated at the Clinic for Maxillofacial
Surgery in Ni$ from 2019 to 2022, in whom the presence of OSCC stage cT1-NO-MO0 and cT2-
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NO-MO was determined based on medical history, clinical examination, initial biopsy and ad-

ditional radiological examinations.

The criteria for excluding patients from the study included patients with higher T stages (cT3-
cT4), recurrent OSCC that was in rT1-rT2 stage at the time of examination, radiologically con-
firmed the presence of secondary deposits (M1 stage), initially inoperable forms of OSCC
turned into an operable state after oncological treatment, patients in whom the progression of
the disease occurred from the verification of OSCC stage cT1-cT2 to the surgical procedure,
and patients in whom, due to general condition or comorbidities, intervention in general endo-

tracheal anesthesia (GETA) was contraindicated.

The analysis of anamnestic data determined age, gender and risk factors in terms of alcohol

consumption and tobacco smoking.

The clinical examination determined the precise location of the suspicious lesion in the oral
cavity as well as its clinical form (exophytic or-endophytic). The clinical examination also
determined the Karnofsky score (KPS) of the patients, which ranged 90-100 in all subjects
(Figure 1).

After the anamnestic and clinical examination, punch biopsy of the suspicious lesion in the oral

cavity was performed for the pathohistological verification of OSCC.

Radiological examinations included multi-slice computerized tomography of the head and neck
(MSCT), " magnetic resonance imaging of the head and neck (NMR), lung imaging and ultra-
sound (ECHO) of the neck and abdomen. Radiological examinations determined the precise

diameter of the tumor, as well as its relation to the surrounding soft tissue and bone structures.

Surgical treatment of patients included radical transoral tumor ablation and END of neck levels
I, I1'and 111 (Figure 2).

The pathohistological analysis of postoperative OSCC preparations was done after the fixation
of the preparations in a 10% solution of buffered formalin. The micromorphological analysis
of histological sections made with the standard hemotoxin-eosin (H&E) method included the
analysis of the status of resection margins, analysis of DOI, DR, LVI, PNI, tumor grade, and
density of TILs. Immunohistochemical analyses were performed by determining the expression
of pan-cytokeratin (pan-CK) (AE1/AE3) in suspicious lymph nodes of postoperative neck dis-

sections to identify occult metastatic changes.

The statistical processing of data involved presentation in the form of arithmetic mean, standard

deviation, minimal and maximal values, and ratio in the form of absolute and relative numbers.
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Numerical variables were compared using the t-test, whereas categorical characteristics were
compared with the Chi-square test or Fisher's exact probability test. Logistic regression analy-
sis was used to assess the relationship between the studied variables and the appearance of
occult metastases.

We excluded specific variables (DR, DOI, smoking, lymphocyte infiltration) from our logistic
regression model due to perfect separation or multicollinearity, which was identified when
these variables perfectly predicted the outcome, leading to model estimation issues such as
non-convergence. This decision was made to ensure the stability and reliability of-our model's

parameter estimates.

The null hypothesis was tested with a significance threshold of p < 0.05. Statistical data pro-

cessing was performed in the SPSS 16.0 software package.

The study was approved by the Ethics Committee of the Dental Clinic in Ni$ (14/14-2019-4
EO) and the Ethics Committee of the Faculty of Medicine in Nis (12-16502/2-1).

RESULTS

The study included 40 patients (25 male and 15 female). The mean age of the studied popula-
tion was 62.8 + 10.7 (min"37 years, max 85 years). The majority of subjects were of male sex
(62.5%), older than 55 years (75.0%), smokers (72.5%), who regularly consumed alcohol
(55:0%) and had exophytic tumor growth (52.5 %).

There were 13 patients with OM in the studied group of patients (32.5%). There was no statis-
tically significant difference with respect to gender (p = 0.794), age (p = 1.000), alcohol con-
sumption (p = 0.312), tumor growth type (p = 0.370) and tumor grade (p = 0.114) regarding
the presence of OM (Table 1). Smoking was statistically significantly more common in patients
with OM (p = 0.007).

PNI was present in 62.5% of patients and did not differ significantly in relation to the presence
of metastases (p = 0.663). LV was statistically significantly different in relation to the pres-
ence of metastases (92.3% vs. 33.3%, p = 0.001). DR differed statistically significantly in re-
lation to the presence of metastases (p < 0.001), as well as DOI (p < 0.001). Lymphocytic in-
filtration was statistically significantly different in relation to the presence of metastases
(p < 0.001). Statistical analysis does not show the existence of a significant correlation between

tumor stage of OSCC (T1-T2) nor the presence of occult metastases on the neck.
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The changes were localized on the tongue (42.5%), alveolar processes (20%), floor of the oral
cavity (17.5%), hard palate (5%), retromolar triangle (7.5%), buccal mucosa (5%), and soft
palate (5%) (Figure 3).

Univariate logistic regression analysis showed that LVI is a statistically significant risk factor
for OM (OR 24.0, p = 0.004). Moreover, it remained a statistically significant risk factor in the
multivariate model (OR 32.713, p =0.017) (Table 2).

DISCUSSION

The distribution of OSCC in the oral cavity varies on the global level and is primarily depend-
ent on the geographic location that determines exposure to the mostfrequent etiological factors.
The location of OSCC in the oral cavity is an important prognostic factor, as well as an impli-
cation of the patient's surgical treatment. Literary data indicate that the most common site of
OSCC in Thailand, India and southeastern Asian countries is the buccal mucosa [10]. Available
data from Nigeria and Germany highlight the ‘gingiva of the alveolar processes of the lower
and upper jaw as well as the floor of the oral cavity as predilection sites for OSCC [11, 12].
OSCC is most common in the tongue (41.7%), floor of the oral cavity and lips (16.5%, each),
gingiva of the alveolar processes of the upper and lower jaw (10.6%), buccal mucosa (6.7%),

retromolar triangle (5.6%) and hard and soft palate structures (2.3%) [13].

Alcohol.-and tobacco cansumption are the most important etiological factors associated with
the ‘occurrence of OSCC. These factors are present in 70-80% of patients with OSCC [14].
Chemical carcinogens from alcohol and tobacco participate synergistically in generating mu-

tations in tumor suppressor genes and thus promote carcinogenesis.

OSCC is considerably more frequent in males than in females. Literature data suggest that men
make up 90-93% of patients with OSCC, contrary to women, who represent only 7-10% of
patients [15]. A marked discrepancy in the frequency of patients of both sexes is explained by
more frequent exposure to etiological factors in men, in contrast to women. The male-female
ratio differs primarily at the regional level, but the percentage of men with OSCC is almost
always higher.

OSCC is significantly more common in patients older than 50 [16]. The presented data on age

vary regarding the region and the number of patients included in the study.

Pathohistological findings in postoperative neck dissections can be negative, indicating the
presence of isolated tumor cells (ITCs), micrometastases (MM) or macrometastases. Negative

DOI: https://doi.org/10.2298/SARH240623010T Copyright © Serbian Medical Society



Srp Arh Celok Lek 2025 | Online First: January 28, 2025 | DOI: https://doi.org/10.2298/SARH240623010T 7

findings imply reactive cellular changes, sinus histiocytosis and benign cell inclusions. By def-
inition, ITCs are small cell aggregates not larger than 0.2 mm, or non-confluent aggregates not
exceeding 200 cells per section. Micrometastases represent individual tumor deposits with a
diameter of 0.2 mm to 2 mm, unlike macrometastases, which also represent individual tumor
deposits, but larger than 2 mm. Considering that it is impossible to prove the existence of ITCs
and MM by standard preparation examination (H&E), pan-cytokeratin (pan-CK) (AE1/AE3)
has been introduced as a useful marker for determining the presence of OM. The detected pres-
ence of ITCs and MM in the value of 33.3% on preparations that were negative by H&E pro-
cessing indicates that pan-CK (AE1/AE3) is a reliable marker for the detection of ITCs and
MM [17]. DOI was defined as the distance from the normal basal membrane to the deepest
point of tumor invasion, is an independent risk factor for the occurrence of OM in lymph nodes
of the neck in patients with OSCC. Studying patients with early-stage OSCC, the threshold and
increased value of DOI would represent an indicator for END.[18]. The association between
DOI over 5 mm and 36.25% of occult metastases was presented in a study by Pakistani authors
[19]. The study included 80 patients with-pathohistologically proven OSCC. The authors con-
cluded that patients with DOI +5 have a relative risk of occult neck nodes metastasis and that
there is no significant relationship of occult neck node metastasis with age, gender, risk factors
and tumor grade. LVI by definition refers to the presence of tumor cells in the lumen of a blood
vessel or cellular.adhesion to the vascular wall. The presence of LV is interpreted as a negative
prognostic factor for patients suffering from OSCC. In a study that included 442 patients with
OSCC, Abigail E. Moore et al. [20] concluded that LV1 is a significant pathohistological pa-
rameter for the occurrence of regional metastases. The same authors also reported the absence
of correlation of LVI with tumor aggressiveness and local recurrence. Prakash Pandit et al. [21]
conducted a study on 462 patients with OSCC and confirmed the link between LV and metas-

tases in the lymph nodes of the neck.

PNI represents the appearance of a tumor in close proximity to a nerve, involving at least 33%
of its volume, or the presence of tumor cells within any of the three layers of the nerve sheath.
The presence of PNI on pathohistological preparations of OSCC is associated with increased
morbidity, poor prognosis and frequent local recurrences, but without a significant impact on
the occurrence of regional metastases [22]. DR type is one of the key stromal characteristics of
malignant tumors of the gastrointestinal tract [23]. Based on the morphology and arrangement
of collagen fibres and myxoid stroma, DR is divided into mature, intermediate and immature.
The insight into available literature reveals works of numerous researchers who associate DR

with the clinical characteristics of OSCC. In a study that included 308 patients with early-stage
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OSCC of the tongue, Alhadi Almangush et al. [24] determined a relationship between the stro-
mal reaction type and patient survival. However, the same authors did not find a relationship
between the DR type and the appearance of metastases in the neck. Furthermore, Bittar RF et
al. [25] conducted a study that included 157 patients with verified OSCC and a clinical NO
finding in the neck and determined an association between the appearance of OM in the neck
and the type of DR. Yuri Noda et al. [8] suggested an association between immature tumor
stroma and ENE. The aforementioned authors in a study that included 83 patients with patho-
histologically verified OSCC indicate the existence of a significant correlation between imma-
ture tumor stroma and ENE. In addition, the results of our study indicate a significant correla-

tion between the occurrence of OM and the immature tumor stroma of OSCC preparations.

TILs are a selected population of lymphocytes, predominantly of the T form, with a highly
specific immune response to tumor cells. They represent reliable biomarkers for many solid
tumors, including malignant tumors of the head and neck [26]. The method for the standardized
assessment of the presence of TILs using the H&E method published by The International
Immuno-Oncology Biomarker Working'Group is being very effectively applied in daily clini-
cal practice [27]. Literature data indicate that high tumor infiltration by TILs represents a fa-
vourable prognostic sign for. OSCC and other malignant tumors, in terms of an increased sur-
vival rate and less aggressiveness of the tumor [28]. The results of our study, which indicate a
relationship between the appearance of OM in the neck, aggressiveness of the tumor and low
tumor infiltration by TILs, are in correlation with the results of the aforementioned authors [8,
9, 29, 30].

CONCLUSION

The presence of OM in the 16-36% range in postoperative neck dissections undoubtedly has a
bad effect on the five-year survival of OSCC patients, which varies 30-90%, depending on the

stage of the tumor and the status of LNSs.

The results of our study indicate a high degree of association of the analysed pathohistological
parameters with the occurrence of OM in the neck in patients with early-stage OSCC. The
significance of predicting the risk of OM is a strong argument for the mentioned parameters to

be part of the standard pathohistological examination of OSCC.

DOI: https://doi.org/10.2298/SARH240623010T Copyright © Serbian Medical Society



Srp Arh Celok Lek 2025 | Online First: January 28, 2025 | DOI: https://doi.org/10.2298/SARH240623010T 9

We firmly believe that our idea of future inclusion of epigenetic examination of OSCC prepa-
rations into standard diagnostics will contribute to early detection of OM and thus an increase

in the five-year survival of affected patients.

Conflict of interest: None declared.
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Figure 1. Oral squamous cell carcinoma of the tongue
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Figure 2. Elective neck lymphadenectomy of levels I, 11, and HI
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Table 1. Demographic and clinical characteristics of patients regarding the presence of metas-

tases
Occult metastases
Characteristic Total pt
Yes No
male 251625 9 |69.2| 16 | 59.3
Sex 0.794
female 151375 4 |308 | 11 | 40.7
<55 10250 3 |231| 7 25.9
Age (years) 1.000*
55+ 29| 75 | 10 | 769 | 20 | 74.1
Smoking 29 | 725| 13 | 100 | 16 | 59.3 0.007*
Alcohol 22 | 55 9 1692 13 | 481 0:312
exophytic 21 |525| 5 |385]| 16 | 593
Growth type - 0.370
endophytic |19 | 475 | 8 | 615 | 11| 40.7
I 12| 30 1 7.74.11 | 40.7
Tumor grade I 20| 50 9 |692 | 11 | 40.7 0.114*
Il 8 | 20 3 1231 5 18.5
T1 12| 30 6 | 4621 6 22.2
Tumor stage 0.238
T2 28/ 70 7 .1538| 21 | 778
Perineural invasion 2516251 .7 |538]| 18 | 66.7 0.663
Lymphovascular invasion 21| 525 | 12 | 923 | 9 33.3 0.001*
mature 15|375| 0 0 15 | 55.6
Desmoplastic reaction intermediate | 15 | 375 | 3 |23.1| 12 | 444 | <0.001*
immature 10| 25 | 10 | 769 | O 0
. . <5 24 | 60 0 0 24 | 88.9
Depth of invasion (mm) <0.001*
5+ 16 | 40 | 13 | 100 | 3 111
high 18 | 45 0 0 18 | 66.7
Lymphocytic infiltration | intermediate | 13 | 325 | 4 |308 | 9 33.3 | <0.001*
low 9 1225] 9 |69.2 0

Ly test;

*Fisher’s exact probability test
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Table 2. Risk factors for the occurrence of occult metastases — univariate logistic regression

analysis

Characteristic

Univariate logistic regression

Multivariate logistic regression

OR 95% CI p OR 95% CI p

Female sex 0.646 | 0.158 | 2.637 | 0.543 | 2.126 | 0.041 | 109.137 | 0.707
Age 1.007 | 0.945 | 1.072 | 0.832| 1.100 | .976 1.239 0.117
Alcohol 2423 | 0.598 | 9.816 | 0.215| 4.897 | .082 | 290.940 | 0.446
Growth type — exophytic | 2.327 | 0.600 | 9.028 | 0.222 | 0.495 | 0.036 6.881 0.601

| ref group 0.114 0.244
Tumor grade 1 9.000 | 0.969 | 83.583 | 0.053 | 31.774 | .561 | 1798.965 | 0.093

1l 6.600 | 0.543 | 80.235 | 0.139 | 9.662 | .241 /| 386.897 | 0.228
Perineural invasion 0.583 | 0.151 | 2.256 | 0.435 | .069 .004 1.266 0.072
Lymphovascular invasion | 24.000 | 2.682 | 214.725 | 0.004 | 32.713 | 1.862 | 574.667 | 0.017
Constant 0:000 0.025

OR - odds ratio; 95% CI — 95% confidence interval;

Hosmer—Lemeshow test p = 0.135
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Figure 3. Tumor localization regarding the presence of occul
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