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Background & Objective: Squamous cell carcinoma (SCC) is characterized by 
infiltration of CD4+ and CD8+ T lymphocytes, which represent an early host immune 
response against malignant cells. This immune response may inhibit tumor progression 
and suppress malignancy. This study aimed to evaluate the density of CD4+ and CD8+ 
lymphocytes and their ratio within tumor nests and surrounding stroma in conventional 
laryngeal SCC. It also examined associations with prognostic factors such as regional 
lymph node metastasis, tumor histologic differentiation, vascular invasion, and 
perineural invasion. 

Methods: This retrospective study analyzed 54 laryngeal SCC samples from patients who 
underwent total laryngectomy and cervical lymph node dissection without prior 
neoadjuvant chemoradiation therapy. Immunohistochemistry was used to assess CD4+ 
and CD8+ T lymphocytes in tumor nests and surrounding stroma. Statistical analyses 
evaluated correlations between lymphocyte infiltration and prognostic factors, including 
lymph node metastasis, histologic differentiation, vascular invasion, and perineural 
invasion. 
Results: A significant association was found between high intratumoral CD8+ T 
lymphocyte density and a lower incidence of vascular and perineural invasion (mean, 10.9 
cells/HPF vs 4.5 cells/HPF; p = 0.03). No significant correlations were observed between 
lymphocyte density and lymph node metastasis or tumor histologic differentiation. 

Conclusion: High intratumoral CD8+ T-cell infiltration correlates with reduced 
vascular and perineural invasion in laryngeal SCC, suggesting a protective role in 
limiting tumor invasiveness. These findings highlight the prognostic significance of 
CD8+ T lymphocytes and warrant further research into immune mechanisms affecting 
SCC progression and patient outcomes. 
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Introduction
Laryngeal squamous cell carcinoma is one of the 

most common smoking-related head and neck cancers, 
which accounts for significant mortality and morbidity 
in the 5th decade of life, with a higher frequency in men. 
In the United States, laryngeal SCC accounts for 2.2% 
of male cancers and 0.4% of female cancers (1, 2). 
Laryngeal cancer, a prevalent malignancy of the upper 
respiratory tract, has consistently presented significant 
challenges to global public health (3, 4). More than 95% 
of malignancies in the larynx are squamous cell 
carcinomas (5). 

Smoking and alcohol, as with other malignancies in 
the head and neck region, play important roles as major 
risk factors for laryngeal cancer (6-8), although in our 

country, opium addiction associated with smoking is a 
prevalent risk factor (9). Patients affected by laryngeal 
SCC are also at risk of a second malignancy in the upper 
aerodigestive tract or lung (9). In a retrospective study 
performed on the epidemiology of laryngeal SCC in 
Tehran at Imam Khomeini Hospital, the peak incidence 
was found in the 6th and 7th decades of life. SCC was 
the most common type of cancer, and the larynx was the 
second most common location of malignancy after the 
oral cavity in the head and neck region (9, 10). The most 
common site of metastasis of laryngeal SCC is the 
regional lymph nodes and subsequently the lung. 
Tumor TNM staging, site, microscopic grade, size, and 
number of metastatic lymph nodes are the most 
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important prognostic factors. Other factors include p53 
overexpression and survivin, which are considered poor 
prognostic factors (11-20). On histologic examination, 
the presence of tumor-infiltrating lymphocytes as the 
first-line host reaction against tumor cells and disease 
progression is an important finding; however, this 
response is often insufficient (21). 

In this regard, the main populations of tumor-
infiltrating lymphocytes are CD4+ and CD8+ T cells 
and other various subsets (e.g., CD56+ NK cells, 
Foxp3+ immunosuppressive regulatory T cells) (16). 
The balance between effector and regulatory T cells has 
prognostic significance in the outcome of head and neck 
cancers (22). Most solid tumors present MHC class I 
and subsequently are targets for CD8+ T cells as the 
main effector cells in the host immune reaction against 
malignancy; although both CD4+ and CD8+ T cells are 
needed for efficient immunity against tumors (23, 24). 
CD4+ T cells play roles as initiators of differentiation, 
expansion, and trafficking of CD8+ T cells (25). Also, 
CD4+ lymphocytes, by production of cytokines, 
augment the cytotoxic activity of CD8+ T cells and 
other inflammatory cells (26, 27). A distinct subset of 
CD4+ T cells called regulatory T cells leads to poor 
prognosis and disease progression in patients with 
laryngeal squamous cell carcinoma by deregulation of 
the immune system (28); however, a study showed 
increased CD4+ T cells and also CD8+ T cells 
associated with response to definitive chemotherapy in 
head and neck cancers (29). 

Despite recent improvements in surgical techniques 
and the use of adjuvant therapies, there has been no 
significant decrease in the mortality and morbidity of 
laryngeal SCC (30). The characterization of tumor-
infiltrating lymphocytes (TILs) and other immune cell 
populations has emerged as a promising prognostic 
approach in this regard. Recent evidence suggests that 
the density of TILs and CD66b+ neutrophils may help 
predict the prognosis of patients with laryngeal 
squamous cell carcinoma after surgery (31). 

Recent studies highlight the prognostic significance 
of the immune microenvironment in laryngeal 
carcinoma, demonstrating that increased CD3+, 
CD20+, and CD4+ lymphocyte infiltration correlates 
with improved survival outcomes (32). Evidence from 
a large cohort analysis of 283 laryngeal squamous cell 
carcinoma cases showed that higher tumor-infiltrating 
lymphocyte (TIL) density—particularly in node-
positive patients—was independently associated with 
reduced risks of relapse and death, underscoring TIL 

density as a significant prognostic marker in LSCC 
(33). 

Our purpose is to determine the association between 
tumor-infiltrating lymphocytes and tumor prognostic 
factors such as histologic grade, lymph node metastasis, 
and vascular/perineural invasion in laryngeal SCC. 

 
 
 

Materials and Methods 
It was retrospectively analyzed in 54 patients who 
suffered from glottic, supraglottic, subglottic, and 
transglottic conventional SCC of the larynx and 
underwent total laryngectomy and lymph node 
dissection. Patients who received chemoradiation or 
had distant metastasis were excluded. Paraffin blocks 
were collected from the Pathology Department 
databases of Amir-Alam and Imam Khomeini 
Hospitals, Medical College of Tehran University, 
between March 2011 and June 2013. After review of 
the prepared slides by two board-certified pathologists, 
all cases were histopathologically classified into 
subgroups. Among the 54 studied cases, 29 were 
diagnosed as well-differentiated squamous cell 
carcinoma, 24 as moderately differentiated, and 1 case 
as poorly differentiated. Subsequently, the presence or 
absence of vascular/perineural invasion or lymph node 
metastasis was recorded. 
All paraffin blocks were sectioned at 3-µm thickness, 
and after deparaffinization and dehydration, 
immunohistochemical staining for primary anti-CD4 
(mouse monoclonal antibody CD4 [clone 4B12], 
Biogenex) (Figure 1) and anti-CD8 (mouse 
monoclonal antibody CD8 [clone 1A5], Novocastra) 
(Figure 2), based on the company’s instruction 
protocol, was performed. 
Tonsillar tissue was used as a positive control. 
The total number of labeled CD4+ and CD8+ T cells in 
10 microscopic fields at a magnification of ×400 in 
tumor islands and intervening stroma was counted 
twice, and then the mean value was obtained. 
Statistical calculations were performed using SPSS 
version 17 for Windows. Qualitative data were 
reported as percentages with 95% confidence intervals, 
and quantitative data were reported as mean values and 
standard deviations of TILs among the groups. 
Qualitative data among the groups were compared 
using an independent-samples t test. 
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Fig. 1. Intratumoral immunostaining for CD4 (brown) using x400 magnification in the right panel, low power field of intratumoral 
and stromal CD4 staining in the left panel 

 

 
Fig. 2. Intratumoral immunostaining for CD8 (brown) using x400 magnification in the right panel, low power field of intratumoral 
and stromal CD8 staining in the left panel 
 

Results 
Among 54 patients, 53 cases were male (98.2%) and 
one case was female (1.8%). So gender predilection in 
this study and its correlation with prognostic factors did 
not have any statistical significance. 
The age range was between 39 and 84 years, with a 
mean value of 59.85 years. 
29 cases (53.7%) of the total 54 studied cases, 
diagnosed as well-differentiated SCC, 24 cases 
(44.5%) as moderate, and one case was diagnosed as 
poorly differentiated. Since the comparison of one 
patient with poorly differentiated SCC against 29 and 
24 cases in other groups did not have statistical 
significance, this case was excluded from the 
comparison of tumor grading with other variables, and 
all analyses were performed on two groups of well- and 
moderately differentiated SCC. 
In 12 cases (22.2%), a metastatic tumor in dissected 
lymph nodes was observed, and in the remaining 42 
cases (77.8%), no lymph node involvement was seen. 
In 7 cases (13%), perineural invasion was found in the 
stroma, and one case (1.8%) showed vascular invasion. 
46 remaining cases did not show any vascular or 
perineural invasion. 

Since placing one case with vascular invasion in a 
separate group against 7 and 46 cases in other groups 
did not worth statistical, so we analyzed cases in two 
groups as “with “and “without vascular/perineural 
invasion”. 
In 32 cases (59.3%) tumor extended trans glottis, 16 
(29.6%) supraglottic, 5 cases in the glottis region 
(9.3%), and one case (1.8%) was located in the 
subglottic area. 
According to the calculated P-value of each group, 
there is no significant difference between the mean 
value of CD4+, CD8+ TIL, and also CD4+/CD8+ ratio 
in tumor nest and stroma with tumor location in the 
larynx. 
The mean ± SD value of CD4+ intratumoral and 
stromal lymphocytes in 12 cases with metastatic lymph 
nodes (22.2%) was 5.39±9.25 and 32.50±44.8, 
respectively, and in 42 cases (77.7%) without 
metastatic lymph nodes was 3.09±3.59 and 
34.4±26.12, respectively. Although the mean number 
of intratumoral CD4+ was higher in patients with 
metastatic lymph nodes, and stromal CD4+ 
lymphocytes were higher in non-metastatic nodes, 
there was no significant difference between the two 
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groups (P-value=0.416 and 0.887, respectively). 
(Figure 3-4) 
The mean ± SD values of CD8+ intratumoral and 
stromal lymphocytes were 8.86±12.56 and 
49.82±26.98 in 12 cases with metastatic lymph nodes 
(22.2%), and 11.26±10.30 and 51.05±26.26 in 42 cases 
(77.7%) without metastatic lymph nodes, respectively. 
However, the mean number of stromal and 
intratumoral CD8+ lymphocytes was higher in non-
metastatic nodes; there was no statistical significance 

between the two groups (P-value=0.706 and 0.88, 
respectively). (figure 5-6) 
The mean value of CD4+/CD8+ lymphocytes in 
tumoral nests and stroma in 12 cases with metastatic 
lymph nodes (22.2%) was 1.62±3.91 and 0.562±0.536, 
respectively, and in 42 cases (77.7%) without 
metastatic lymph nodes was 0.736±0.904 and 
0.797±0.677, respectively. 
Nevertheless, there was no significant difference 
between the two groups (P-value=0.453 and 0.292, 
respectively). 

 
Fig. 3. Intratumoral immunostaining for CD4 (brown) using x400 magnification in the right panel, low power field of intratumoral 
and stromal CD4 staining in the left panel, in a case without metastatic lymph nodes. 

 

 
Fig. 4. Intratumoral immunostaining for CD4 (brown) using x400 magnification in the right panel, low power field of intratumoral 
and stromal CD4 staining in the left panel, in a case with metastatic lymph nodes. 
 

 
Fig. 5. Intratumoral immunostaining for CD8 (brown) using x400 magnification in the right panel, low power field of intratumoral 
and stromal CD8 staining in the left panel, in a case without metastatic lymph nodes. 
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Fig. 6. Intratumoral immunostaining for CD8 (brown) using x400 magnification in the right panel, low power field of intratumoral 
and stromal CD8 staining in the left panel, in a case with metastatic lymph nodes. 

 
Table 1 and Figure 7 show a comparison of CD4+, 

CD8+, and CD4+/CD8+ ratio count in tumor nest and 
stroma and their correlation with lymph node 
metastasis.  

 
Table 1. Comparison of CD4+, CD8+, and CD4+/CD8+ ratio count in tumor nest and stroma and their correlation with lymph 
node metastasis. 

 LN metastasis N Mean Std. Deviation  

CD4 nest dimension1 
- 42 3.093 3.5976 .416 
+ 12 5.392 9.2570  

CD4 stroma dimension1 
- 42 34.471 26.1215 .887 

+ 12 32.508 44.8773  

CD8 nest dimension1 
- 42 10.302 11.2679 .706 
+ 12 8.867 12.5674  

CD8 stroma dimension1 
- 42 51.052 26.2697 .888 
+ 12 49.825 26.9811  

CD4/CD8 nest dimension1 
- 42 .736 .9041 .453 

+ 12 1.622 3.9135  

CD4/CD8 stroma dimension1 
- 42 .797 .6700 .292 
+ 12 .562 .5361  

 

 
Fig. 7. A: Comparison of CD4+ and CD8+ values in tumor nest and stroma and their correlation with lymph node metastasis. B: 
Comparison of CD4+/CD8+ ratio value in tumor nest and stroma and their correlation with lymph node metastasis. 
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The mean value of intratumoral and stromal CD4+ 
T cells in 29 cases (53.7%) of well-differentiated SCC 
was 4.186±5.279 and 38.103±31.479, respectively, and 
in 24 cases (46.29%) of moderately differentiated SCC 
was 3.017±5.584 and 30.408±29.97, respectively. 
Although the mean number of CD4+ intratumoral and 
stromal lymphocytes was higher in well-differentiated 
SCC, there was no significant difference between the 
two groups, statistically (P-value=0.438 and 0.370, 
respectively). 

The mean value of intratumoral and stromal CD8+ 
T cells in 29 cases (53.7%) of well-differentiated SCC 
was 10.797±11.460 and 54.503±27.98, respectively, 
and in 24 cases (46.29%) of moderately differentiated 
SCC was 9.38±11.74 and 48.23±22.48, respectively. 
However, the mean number of intratumoral and 
stromal CD8+ lymphocytes was higher in well-

differentiated SCC, but no noticeable statistical 
difference was identified between the two groups (P-
value=0.661 and 0.380, respectively). 

The mean value of CD4+/CD8+ ratio of T cell 
lymphocytes in tumoral nests and stroma in 29 cases of 
well-differentiated SCC was 1.33±2.65 and 
0.811±0.69, respectively, and in 24 cases of moderately 
differentiated SCC was 0.44±0.309 and 0.662±0.605, 
respectively. Although the mean number of 
CD4+/CD8+ ratio of intratumoral and stromal 
lymphocytes was higher in well-differentiated SCC, no 
significant difference was found between the two 
groups (P-value 0.084 and 0.453, respectively). 

The mean value and SD of CD4+, CD8+ TIL, and 
their ratio in tumor nest and stroma, as well as their 
correlation with tumor histologic grade, are shown in 
Table 2 and Figure 8. 

 
Table 2. Comparison of CD4+, CD8+, and CD4+/CD8+ ratio count in tumor nest and stroma and their correlation with tumor 
differentiation 

 grade N Mean Std. Deviation  

CD4 nest 
Well 29 4.186 5.2759 .438 

Moderate 24 3.017 5.5842  

CD4 stroma 
Well 29 38.103 31.4798 .370 

Moderate 24 30.408 29.9749  

CD8 nest 
Well 29 10.797 11.4609 .661 

Moderate 24 9.388 11.7407  

CD8 stroma 
Well 29 54.503 27.9821 .380 

Moderate 24 48.237 22.4844  

CD4/CD8 nest 
Well 29 1.332 2.6502 .084 

Moderate 24 .443 .3096  

CD4/CD8 stroma 
Well 29 .811 .6907 .453 

Moderate 24 .662 .6052  
 

 
Fig.8. A: Comparison of CD4+ and CD8+ count in tumor nest and stroma and their correlation with tumor differentiation. B: 
Comparison of CD4+and CD8+ count in tumor nest and stroma and their correlation with tumor differentiation 
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The mean value of intratumoral and stromal CD4+ 
T cells in 8 cases (14.81%) with vascular/perineural 
invasion was 1.52±1.61 and 20.23±28.36, respectively 
and in 46 cases (85.18%) without vascular/perineural 
invasion was 3.96±5.70 and 36.43±30.82, respectively. 

Although the mean number of CD4+ intratumoral 
and stromal lymphocytes was higher in cases without 
vascular/perineural invasion, there was no considerable 
difference between the two groups (P-value=0.238 and 
0.172, respectively). 

The mean value of intratumoral and stromal CD8+ 
T cells in 8 cases (14.81%) with vascular/perineural 
invasion was 4.55±6.02 and 37.71±27.30, respectively 
and in 46 cases (85.18%) without vascular/perineural 
invasion was 10.92±11.95 and 53.05±25.60, 
respectively. 

The mean value of intratumoral CD8+ T cells was 
significantly higher in cases without 
vascular/perineural invasion (P-value=0.03). 

Although the mean value of stromal CD8+ T cells 
was higher in cases without vascular/perineural 

invasion, there was no significant difference between 
the two groups (P-value=0.127) 

The mean value of CD4+/CD8+ lymphocytes in 
tumoral nests and stroma in 8 cases with 
vascular/perineural invasion was 0.77±0.84 and 
0.621±0.433, respectively, and in the remaining cases 
without invasion was 0.96±2.12 and 0.767±0.677, 
respectively. 

However, the mean number of CD4+/CD8+ ratio of 
intratumoral and stromal lymphocytes was higher in 
cases without vascular/perineural invasion; no 
noticeable difference was noted between the two 
groups (P-value=0.81 and 0.45, respectively). 

The mean value and SD of CD4+, CD8+ TIL, and 
their ratio in tumor nest and stroma, as well as their 
correlation with vascular/perineural invasion, are 
shown in Table 3 and Figure 9. 

In this study, there was no significant difference 
between patient age and studied variables (P-value 
>0.05). 

 
Table 3. The mean value and SD of CD4+, CD8+  T cells and CD4+/CD8+ ratio in tumor nest and stroma, and their correlation 
with vascular/perineural invasion 

 v/p invason N Mean Std. Deviation  

CD4 nest dimension1 
- 46 3.965 5.7031 .238 

+ 8 1.525 1.6184  

CD4 stroma dimension1 
- 46 36.435 30.8205 .172 
+ 8 20.237 28.3644  

CD8 nest dimension1 
- 46 10.928 11.9541 .033 
+ 8 4.550 6.0290  

CD8 stroma dimension1 
- 46 53.052 25.6001 .127 

+ 8 37.712 27.3099  

CD4/CD8 nest dimension1 
- 46 .960 2.1294 .813 
+ 8 .778 .8470  

CD4/CD8 stroma dimension1 
- 46 .767 .6770 .452 
+ 8 .621 .4333  

  

 
Fig. 9. A Comparison of CD4+ and CD8+ values in tumor nest and stroma and their correlation with vascular/perineural invasion. 
B: Comparison of CD4+/CD8+ ratio in tumor nest and stroma and their correlation with vascular/perineural invasion 
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Discussion

As we mentioned previously, the immune host 
reaction against malignancy includes different 
pathways, for example, induction of apoptosis by T 
cells (34), decreased expression of HLA type I (35), 
expression of Galectin-1 by tumor cells (36), and Treg 
CD4+CD25+ cells (37). Up to now, various studies 
have been performed on the role of CD4+ and CD8+ 
TILs as the most effective and important host reaction 
in squamous cell carcinoma of the head and neck 
overall. In this study, we analyzed the number of CD4+ 
and CD8+ TILs and their ratio in the stroma and tumor 
nests of laryngeal SCC and their association with 
prognostic factors. 

With regard to the number of intratumoral and 
stromal CD4+ and CD8+ T cells, we did not find any 
significant association between the number of 
infiltrating lymphocytes and lymph node metastasis or 
tumor differentiation. We observed a significant 
correlation between increased numbers of intratumoral 
CD8+ T cells and absence of vascular/perineural 
invasion (P = 0.03). Watanabe Y and colleagues found 
that a lower number of stromal and intratumoral CD8+ 
T cells is correlated with decreased survival in oral 
SCC (16). T Chiba confirmed the role of intratumoral 
CD8+ T cells as an independent prognostic factor and 
main effector cells for suppression of the primary 
tumor and its micrometastasis by long-term follow-up 
of 371 patients who were affected by colorectal cancer 
(38). 

In other studies on end-stage urothelial cancers 
(39), cervical (40), and ovarian cancers (41), increased 
numbers of CD8+ TILs were associated with disease-
free survival and favorable prognosis. 

Santos and colleagues in 2014 found a correlation 
between higher numbers of CD8+ TILs and a lower 
rate of metastasis as well as better tumor differentiation 
(21), and subsequently better survival was seen in the 
low-risk group of oral and hypopharyngeal SCC with 
higher numbers of intraepithelial CD8+ TILs in the 
study of Distel LV et al (42). Like our findings, Ahmed 
Ali and colleagues did not find any association between 
CD8+ and CD4+ TILs and tumor differentiation in oral 
SCC (24). 

In our study, like another study (21), higher 
numbers of CD8+ T cells were seen in cases with more 
favorable prognostic factors (cases without lymph node 
metastases, without vascular/perineural invasion, and 
patients with better tumor histologic grade). These 
findings indicate the probable positive prognostic role 
and the main antitumor activity of these cells; although 
we could not prove it statistically, except for 
intratumoral CD8+ T cells and vascular/perineural 
invasion. In this regard, a decreased number of CD8+ 
T cells in patients with metastatic lymph nodes 
compared with patients without metastasis may be 
caused by dysfunction of the regulatory effect of CD4+ 
T cells in malignancy (43). 

Although infiltration of CD4+ and CD8+ T cells in 
metastatic lymph node tissue in different studies 
revealed various findings—for example, Heinz A in 
Germany found that numbers of CD4+ and CD8+ T 
cells in metastatic foci are higher compared with the 
primary tumor (44)—we could not find any association 
between CD4+ TILs and prognostic factors in this 
study. An increased number of intratumoral CD4+ T 
cells was observed in cases with metastatic lymph 
nodes, and increased CD4+ T cells were seen in tumor 
nests and stroma of well-differentiated neoplasms, but 
this was not statistically significant. Like our study, 
Santos and colleagues in 2014 (21) and Ahmed Ali in 
2012 (24) did not find any association between 
increased numbers of CD4+ T cells in tumoral tissue 
and tumor differentiation or metastasis. 

Unlike our results, increased numbers of 
intratumoral CD4+ T cells were associated with a 
higher survival rate in head and neck SCC in the study 
of Wolf GT (45). 

An increased ratio of CD4+/CD8+ T cells in the 
tumoral nest and intervening stroma could not confirm 
our hypothesis about the correlation of this ratio with 
patient prognosis. Like our result, da Silveira and 
coworkers could not find a correlation between 
CD4+/CD8+ and metastasis or anatomic location of the 
tumor (46). In contrast to our findings, Santos in Brazil 
found a correlation between an increased CD4+/CD8+ 
ratio and absence of metastasis and better tumor 
differentiation (21). Synderman and colleagues 
determined that a CD4/CD8 ratio of greater than 1 may 
be a useful prognostic factor for cervical lymph node 
metastases (47). In this regard, a study by Chen W in 
2006 in China on patients with hypopharyngeal SCC 
revealed that the levels of CD4 lymphocyte subsets, 
CD4/CD8 ratio, and NK activity were lower in the 
carcinoma group than in the control group, but the CD8 
lymphocyte level was higher in the carcinoma group. 
The levels of CD4 lymphocyte subsets, CD4/CD8 
ratio, and NK activity were lower in the T3-4 group 
than in the T1-2 group and lower in the N+ group than 
in the N0 group. The levels of CD4 lymphocyte subsets 
and CD4/CD8 ratio were decreased in carcinoma with 
moderate or low differentiation (P < 0.05) (48). 

As mentioned, our study could not statistically 
confirm the clinical significance of CD4+ and CD8+ 
TILs as prognostic factors except for a greater number 
of intratumoral CD8+ T cells and absence of 
vascular/perineural invasion. 

Since perineural invasion in laryngeal SCC is 
associated with increased local recurrence and 
decreased survival rate, it can be mentioned as an 
independent prognostic factor (49, 50). 

As noted in previous studies, increased numbers of 
intratumoral CD8+ TILs in cases without perineural 
invasion may be used as an independent prognostic 
factor for patients suffering from laryngeal SCC. The 
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study performed by Vesa and colleagues in 2005 on 
188 patients affected by prostatic cancer showed that 
increased TILs were associated with perineural 
invasion and capsular invasion, and decreased numbers 
of them were associated with local disease and better 
tumor behavior (51). On the other hand, like our result, 
Huh JW in 2012, by studying 546 patients with 
colorectal cancer, revealed that a lower number of 
intratumoral lymphocytes was associated with less 
tumor differentiation and more perineural invasion 
(52). 

In addition to the mentioned factors in this study, 
Treg lymphocytes are introduced as a therapeutic 
confounder that acts via immune suppression against 
tumoral antigens (53). Alhamarneh O in 2008 studied 
the role of Treg lymphocytes in the progression of head 
and neck cancers via T cell–mediated immune 
suppression against malignant cells (53). These cells 
can also be used in targeted therapy in an 
immunotherapeutic regimen (54). The current study 
could not evaluate the association between Treg 
lymphocytes and prognostic factors in laryngeal SCC. 
We recommend focusing on the role of Treg cells and 
their subtypes in the prognosis of head and neck SCC 
and also suggest further research on the application of 
our data in the management of patients with laryngeal 
SCC. 

 
Conclusion 

In conclusion, this study highlights the potential 
prognostic significance of tumor-infiltrating 
lymphocytes (TILs), particularly CD8+ T cells, in 
laryngeal squamous cell carcinoma (SCC). While we 
observed a significant correlation between increased 
intratumoral CD8+ T cells and favorable prognostic 
factors, such as the absence of vascular/perineural 
invasion, statistical confirmation of their broader 
clinical relevance remains limited. The findings align 
with prior studies suggesting that elevated CD8+ TILs 
are associated with improved survival and disease-free 
outcomes in various cancers, including oral SCC and 
colorectal cancer. 

Conversely, the role of CD4+ T cells and the 
CD4+/CD8+ ratio in prognosis remains inconclusive. 
Although increased intratumoral CD4+ T cells were 
noted in cases with lymph node metastases and well-
differentiated tumors, these associations were not 
statistically significant. Similarly, the hypothesized 
correlation between the CD4+/CD8+ ratio and patient 
prognosis could not be validated in this study. 

Given the importance of immune modulation in 
cancer progression, further research is warranted to 
explore the therapeutic implications of TILs, 
particularly regulatory T cells (Tregs), and their impact 
on immune suppression in head and neck SCC. Future 

studies should focus on leveraging these findings for 
targeted immunotherapy approaches to improve patient 
outcomes in laryngeal SCC. 
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	Conclusion: High intratumoral CD8+ T-cell infiltration correlates with reduced vascular and perineural invasion in laryngeal SCC, suggesting a protective role in limiting tumor invasiveness. These findings highlight the prognostic significance of CD8+ T lymphocytes and warrant further research into immune mechanisms affecting SCC progression and patient outcomes.

