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Abstract
Background: Nasopharyngeal carcinoma (NPC) is the fifth most common malignancy in Indonesia. Diagnosis of NPC is frequently
established in late stage showing regional lymph node metastasis. Tumor-stroma ratio (TSR) has recently been identified as one of
independent prognostic factor for several solid tumor, which low TSR (predomination of stromal component) correlates with unfavorable
prognosis and increased risk of relapse.
Objective: This study aimed to investigate the correlation of TSR with tumor size and lymph node involvement in NPC.
Material and Method: A total of 68 hematoxylin-eosin stained histological slides of patients with NPC who underwent biopsy were
reviewed. The percentage of tumor stroma was visually estimated with cut-off value of 50% stroma percentage. Patients with <50%
stroma were categorized as high TSR group and those with ≥ 50% stroma were classified as low TSR group. Correlations of TSR with
tumor size and lymph node involvement were determined using Spearman correlation test.
Result: Based on data, of 68 patients; 36 (52,9%) had low TSR and 32 (47,1%) had high TSR.  Tumor T2 had highest percentage in both
low and high TSR (44,4% and 43,75%). The low TSR patients had higher number of positive N stage than high TSR.  TSR was not
significantly correlated with tumor size (p=0,410) and lymph node involvement (p=0,507). These results demonstrated that TSR itself
could not clearly predict progression of T&N stage of NPC.
Conclusion: Stroma percentage was not correlated with tumor size and lymph node involvement in NPC.
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1. Introduction

Nasopharyngeal carcinoma (NPC) is a malignant tumor originating from nasopharyngeal epithelial cells, and is most
often found in the Rosenmüller fossa where tumor will invade the nearby structures. In some countries in the world, NPC is
still rare (1.2 / 100,000 population per year), but in Inuit people, North African, and Chinese from Southeast Asia the NPC
is more common. Based on data from GLOBOCAN-IARC 2018, in Southeast Asia, NPC ranks the tenth most cancer with
an incidence of 5 / 100,000 population, frequently found in men than women (7.8: 2.4). While in Indonesia, 17,992 new
cases of NPC were found in 2018 with incidence of 6.6 / 100,000 and is the third highest number of all cancers in men (10.5
/ 100,000 men). Nasopharyngeal carcinoma is also the sixth highest cause of death from cancer with an annual incidence of
11,204 cases. Previous report showed a nasopharyngeal incidence in Indonesia of 5.66 / 100,000 population, with a male-
female ratio of 2.4: 1 and the incidence in Medan receiving 4.3 / 100,000 population.

The relationship of neoplastic and stromal cells contributes to functional and structural support to tumor
microenvironment, which plays role in tumor progression and metastasis. Aggressive tumor cells can induce changes in the
phenotype and stromal function which will increase its aggressive potential. Tumor-induced stroma consists mainly of
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mesenchymal cells, including fibroblasts and myofibroblasts, structural proteins and signaling molecules. Other populations
in the tumor’s microenvironment are endothelial cells, smooth muscle cells, and inflammatory cells or immune cells. These
cells contribute to the accumulation of several types of cytokines and growth factors, angiogenic molecules, proteolytic
enzymes which results in tumor growth and local invasion as well as metastasis. Therefore, an increase in the component of
the stroma can increase the potential for tumor aggressiveness and poor clinical outcomes.

Tumor-stroma ratio (TSR) is a percentage of neoplastic cell relative to tumor stroma in tumor tissue, which low TSR
value indicates a high proportion of stroma (rich stroma). Several studies regarding the assessment of tumor-stroma ratio
(TSR) show that TSR can be an independent prognosis factor for some carcinomas. The tumor-stroma ratio (tumor-stroma
ratio) in pathology specimens has been a concern for predicting tumor prognosis. Research by Zhang et al. concluded that
NPC with a lot of stroma (rich stroma) is associated with a poor prognosis and an increased recurrence rate, so TSR can be a
characteristic of the new histological prognosis in NPC.

2. Material and Methods
A total of 68 hematoxylin-eosin stained histological slides of NPC patients who underwent biopsy with clinical and

radiology (CT-scan with TNM stage) data were reviewed. The data were collected from medical record in Haji Adam Malik
General Hospital Medan Indonesia and patients who have been treated previously with chemotherapy, radiotherapy or
combination were excluded. This study has been approved by the Health Research Ethics Committee of the Faculty of
Medicine, University of Sumatera Utara.

TSR assessment is done by determining the most invasive part of tumor with a low magnification (40x) and by using
100x magnification, this predetermined field of view must be found in the tumor cell and stroma component, and tumor
cells must be found in minimal four field of view. Tissues around the stroma that do not contain tumors are considered to be
unrelated to the tumor and are not included in the discussion. Stromal proportions were estimated in each sample. The cut-
off value used is 50%, and divided into two categories: low stroma-high TSR (with stromal proportions <50%) and high-
stromal / low-TSR (with stroma proportion ≥50%). TSR group. Correlations of TSR with tumor size and lymph node
involvement were determined using Spearman correlation test.

3. Results
In this study, 68 cases of nasopharyngeal carcinoma patients that met the inclusion and exclusion criteria. All samples

were obtained from nasopharyngeal biopsy. The distribution of the characteristics of sample can be seen in table 1.

Table 1. Distribution of the characteristic of samples
Characteristic Total (n=68) Percentage (%)

Sex
 Male
 Female

49
19

72,1
27,9

Age (years); mean ± DS 46,5 ± 13,1 46,5 ± 13,1

Histopathology
 NKSCC
 KSCC
 Basaloid SCC

62
6
0

91,2
8,8
0

Tumor size
 T1
 T2
 T3
 T4

12
30
12
14

17,6
44,1
17,6
20,6

Lymph node involvement
 N0
 N1
 N2
 N3

5
19
21
23

7,4
27,9
30,9
33,8

Tumor-Stroma Ratio
 Low
 High

36
32

52,9
47,1
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The mean age of patients in this study was 46.5 years with a standard deviation of 13.1 years, where the youngest was 14
years old and the oldest was 75 years. The most common age group was found in the age group 41-60 years, as many as 43
cases (63.2%). The distribution of tumor size of nasopharyngeal carcinoma based on the Tumor-stroma ratio (TSR) in this
study can be seen in table 2.

Table 2. Distribution of tumor size based on tumor-stroma ratio (TSR)

No Tumor size

Tumor-Stroma Ratio

TotalLow High

n % n %
1. T1 8 66,7 4 33,3 12

2. T2 16 53,3 14 46,7 30

3. T3 4 33,3 8 66,7 12
4. T4 8 57,1 6 42,9 14

Total 36 52,9 32 47,1 68

The distribution of lymph nodes involvement in nasopharyngeal carcinoma based on the Tumor-stroma ratio (TSR) in this
study can be seen in table 3.

Table 3. Distribution of lymph node involvement of nasopharyngeal carcinoma based on Tumor-Stroma Ratio (TSR)

No Lymph node involvement

Tumor-Stroma Ratio

TotalLow High

n % n %
1. N0 1 20,0 4 80,0 5

2. N1 11 57,9 8 42,1 19

3. N2 11 52,4 10 47,6 21

4. N3 13 56,5 10 43,5 23

Total 36 52,9 32 47,1 68

Spearman correlation statistical test was performed to analyze the correlation between TSR and tumor size as well as TSR
and lymph node involvement. The results concluded that the correlation of TSR with both of tumor size and lymph node
involvement were not significantly correlated where p value was 0.410 (p> 0.05) and 0.507 (p>0.05), respectively.

4. Discussion

In terms of sex characteristics, in 68 samples obtained men amounted to 72.1% with a ratio of men and women ranging
from 2.57: 1. This is similar to the data obtained from the research of Adham et al. in which a male: female ratio of 2.4: 1.
Several other studies elsewhere also reported that NPC were dominated by men compared to women, with an average ratio
of 2-3: 1.5,16. This was thought to be related to living and work habits that caused men to be frequently exposed to the
carcinogens that cause NPC (exposure to chemicals, smoke, dust, cigarettes etc.). According to the meta-analysis of Xue et
al, smoking increases the risk of NPC by 1.6% .

From table 1 it is known that the most common histopathology type of NPC is the non-keratinizing squamous cell
carcinoma (NKSCC), which is 62 cases (91.2%) of the total 68 cases, while the keratinizing squamous cell carcinoma
(KSCC) type is the least found, that is only 6 cases (8.8%). These results are in accordance with the literature which states
that NKSCC is the most common type. Based on data from medical records, the histopathological diagnosis of
nasopharyngeal carcinoma in this study still uses a previous WHO classification that uses undifferentiated carcinoma
entities as distinguished from NKSCC. Basaloid SCC entities have not been commonly used because of their very rare
incidence and after reviewing all the the samples, Basaloid SCC type was not found in this study. The results of this study
are also in line with other studies conducted by Adham et al, Zhang et al, Tambunan NS, Asnir et al and Earnesty.

Regarding of tumor size, the most common was T2 amounted 30 cases (44.1%) of 68 samples, followed by T4 of 20.6%
and the least were T1 and T3 of 12 cases respectively (17.6%). The results of this study are in line with studies conducted
by Fasyah. However, this result differs from the study of Zhang et al. where in that study, the most common tumor size was
T3 with a percentage of 37.6% and T2 was 31.2%. Likewise with research conducted by Chrestella et al. obtained the
highest tumor size was T3 (32.5%). Nasopharyngeal carcinoma is difficult to diagnose at an early stage, because of its
difficult anatomical location, which is hidden behind the nasal cavity, and early symptoms of Anpc are similar to other
respiratory tract diseases so the patient comes in advance symptoms (expansion of tumor size and lymph node metastasis).
In this study, we took samples of NPC patients who had just been diagnosed and had never received radiotherapy,
chemotherapy or a combination of both. In addition, in Zhang's study, the TNM classification system used was still based
on UICC / AJCC TMN staging system 6th Edition, while we used the 7th Edition, where there was a change in the T2a to
T1 category in staging system.

For status of lymph node involvement, the highest was N3 which obtained in 23 cases (33.8%), followed by N2 (30.9% or
21 cases). This is not in line with the study of Zhang et al., who found that the highest percentage was N2, (43%), followed
by N1 (32.3%). The results of this study are in line with research conducted by Fasyah where N3 was the most found,
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amounting to 37.6%. This can also be seen from the main complaint of the most NPC patients ever reported is lump in the
neck (81.6%) which causes discomfort to the patient so they come for treatment. The lump indicates the expansion /
metastasis of the tumor to lymph nodes. NPC usually spreads through lymph vessels to the regional neck lymph nodes.
Lymphatic flow from the Rossenmuller fossa flows into the Rouvier node to the retrofaringeal space and continues to the
upper neck lymph nodes.

In this study, we assessed the value of tumor-stroma ratio (TSR) by measuring the proportions of tumor cells compared to
its stroma, where the percentage of stroma was estimated at each tumor size (T) and each lymph node involvement (N).
From this study it was found that the most TSR was low TSR which showed a greater percentage of stroma than tumor cells
(≥ 50%). A total of 36 cases (52.9%) of 68 study samples had low TSR values and 32 other cases (47.1%) had high TSR
values (the percentage of tumor stroma was lower <50 %). This is not in line with the study of Zhang et al in China, where
most of the NPC cases in his study (54.8%) had poor stroma (high TSR) and 45.2% had rich stroma (low TSR).

From all samples with low TSR values in this study, obtained T2 tumor size had the highest percentage in the range of
44.4% (16 cases) and T3 tumor size had the lowest percentage of 11.1% (4 cases). Whereas in the NPC case group with
high TSR values, the most common tumor size was T2 with a percentage of 43.75% (14 cases) and T1 tumor size had the
lowest percentage at 12.5% (4 cases). When compared with the study of Zhang et al. from 42 samples with low TSR values
different results were obtained, in which in this study the tumor size with a low TSR value was found at T4 (33.3%) and the
least was found in T1 tumor size, which was 11.9% (5 cases). Whereas in the group with a high TSR value (stroma poor) T3
tumor size obtained had the highest percentage of 45.1% (23 cases) and the lowest was T1 tumor size of 5.9% (3 cases).

Regarding the status of lymph node involvement in 36 samples with low TSR values in this study, the highest percentage
was N3 in the amount of 36.1% (13 cases) and the lowest was N0 in 2.8% (1 case) where this is not in line with Zhan, et al.
which showed the highest percentage in N2 (38.1%) but had similarities in the lowest percentage found in N0 (9.5%) of 42
samples. Whereas in the 32 NPC samples with high TSR values in this study, N2 and N3 had the same percentage of 31.3%
(10 cases) respectively and the lowest was found in N0 which was 12.5% (4 cases). This result is slightly different from
Zhang's research which found that the highest percentage was found in N2 (47.1%) and the lowest was found in N3 (7.8%)
of 51 samples.

TSR assessment was assessed in the area of the tumor front, where a stromal reaction to tumor cells will be seen. As with
other TSR studies on solid organs such as colon, TSR assessment is carried out on the most invasive part of the tumor.
Lymphocytes are one of the stromal components that are often found in NPC and are taken into account in TSR assessment
in NPC. This makes it difficult to evaluate the percentage of stromal components in NPC, so that further research is needed
by using additional examinations to be able to distinguish the percentage of stromal components and tumor cell components
more clearly.

Spearman correlation test was performed to test the correlation between TSR and tumor size of NPC, p value = 0.410 (p>
0.05) was obtained which shows there was no significant correlation between TSR and tumor size. This result is in
accordance with research conducted by Zhang et al. Regarding the correlation between TSR and lymph nodes involvement
of NPC, p value = 0.507 (p> 0.05) was obtained. This result also shows that there was no significant correlation between
TSR and lymph node involvement, this is in accordance with the research of Zhang et al.
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