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Abstract

Objective: To investigate the protein expression and clinicopathological cha-
racteristics of ABCG2, Oct4, Nanog in laryngeal cancer tissues, and to seek
new molecular markers for the diagnosis of laryngeal cancer. Methods: The
laryngeal cancer tissues and paracancerous tissues of 87 patients with laryn-
geal carcinoma diagnosed in the department of otorhinolaryngology and
head and neck surgery in our hospital from April 2016 to April 2018 were se-
lected as the subjects. QRT-PCR, Real-time PcR, Western blot and immuno-
histochemical staining were used to detect the expression of ABCG2, Oct4
and Nanog in (Tumor Tissue) and (Adjacent Tissue) in tumor tissue and pa-
racancerous tissue. Results: The results of RT-PCR showed that the positive
rates of ABCG2, Oct4 and Nanog in laryngeal carcinoma tissues were 49.30%,
45.07% and 52.11%, respectively, while those in paracancerous tissues were
22.54%, 21.13% and 15.49%, respectively (P < 0.01). The expression of ABCG2,
Oct4 and Nanog in laryngeal carcinoma was correlated with tumor differen-
tiation, depth of invasion, age and sex (P < 0.05), but not with tumor size and
TNM stage. Conclusion: The expressions of ABCG2, Oct4 and Nanog in
cancer tissues are related to tumor differentiation status, and they can be used
as new molecular markers for the diagnosis of laryngeal cancer.
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Laryngeal carcinoma, Oct4, Nanog, ABCG2, RT-PCR, Real-Time
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1. Introduction

In the human body, stem cells exist in the early internal cell mass (ICM), umbil-
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ical cord blood, placenta, and some adult organs and tissues. They have certain
self-renewal, unlimited proliferation and differentiation potential. In recent
years, with the further in-depth research on stem cells and tumors, in the human
body, stem cells exist in the early internal cell mass (innercellmass, ICM), um-
bilical cord blood, placenta and some adult organs and tissues, and have a cer-
tain potential for self-renewal, unlimited proliferation and differentiation. In re-
cent years, with the further study of stem cells and tumors, more and more evi-
dence shows that there are many similarities between stem cells and tumor cells,
and there is a close relationship between tumorigenesis and stem cells. Stem cells
and tumor stem cells have very similar characteristics in biological characteris-
tics and growth regulation mechanism. At present, a new theory, tumor stem cell
theory, has been put forward. The isolation and detection of tumor stem cells is
conducive to the further study of tumor occurrence, metastasis and recurrence,
and has important guiding significance for tumor prevention, diagnosis and
treatment. Laryngeal cancer accounts for 5.7% of malignant tumors in the whole
body, accounting for 7.6%, and the incidence rate shows an obvious increasing
trend [1]. Due to the deep anatomy of the larynx, lack of specific clinical symp-
toms in the early stage, hoarseness and other symptoms are often mistaken by
patients for upper respiratory tract infection or excessive use of voice, resulting
in laryngeal cancer which is not easy to make early diagnosis, and the diagnosis
is in the middle and late stage [2]. In recent years, with the improvement of
comprehensive treatment measures such as minimally invasive surgery, radio-
therapy, chemotherapy, simultaneous radiotherapy and chemotherapy and bio-
therapy, the survival time and quality of life of patients have been improved.
However, the recurrence, metastasis and insensitivity to radiotherapy and che-
motherapy of laryngeal cancer often lead to poor therapeutic effect, so there is
an urgent need to understand the pathogenesis and recurrence mechanism of
laryngeal cancer from a new perspective, so as to lay a foundation for the devel-
opment of new targeted drugs for the treatment of laryngeal cancer. Octamer
binding protein 4 (octamer-binding protein4, Oct4) plays an important role in
maintaining self-renewal and totipotency of embryonic stem cells. Nanog is rec-
ognized as a marker gene of tumor stem cells, which can resist radiotherapy and
chemotherapy, regulate tumor stem cells, remove or inactivate the gene and can
inhibit the proliferation and invasion of tumor cells [3]. Embryonic stem cells
(embryonicstemcell, ESCs) are pluripotent stem cells, which can differentiate
into a variety of human cells, which in turn constitute various tissues and organs
of the human body. For example, embryonic stem cells can be induced to diffe-
rentiate into all differentiated cells including three germ layers in vitro. In ani-
mals, ESCs can differentiate into teratomas composed of three germ cells. The
ability of ESCs to maintain pluripotency and self-replication involves the role of
transcription factors with important functions (such as stem cell transcription
factors Oct4 and Nanog) [4] [5]. They also play a very important role in the
normal development of embryos and are considered to be markers of ESCs [6].

In the early process of embryonic development, Oct4 and Nanog determine the
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fate of cell differentiation [7].

ABCG2 is an important marker of hematopoietic stem cells. In the study of
hematopoietic stem cells, it was found that the group of cells transporting related
efflux Hoechst33342 was rich in hematopoietic stem cells, called SP cells (side-
populationcells) R331. MDRI is known to be an important membrane transpor-
ter, which can pump rhodamine out of the cell and is highly expressed in multi-
functional hematopoietic stem cells. However, MDRI knockout mice still have
SP phenotypic cells, suggesting that hematopoietic stem cells have other ABC
transporters. Staud [8] studies have confirmed that many kinds of tissue-derived
SP cells highly express ABCG2, and artificially increase the expression of ABCG2
by transgenic technology can make the cells show SP phenotype, so ABCG2 is
the key to cause cell SP phenotype. The effect of ABCG2 on hematopoietic stem
cells may be inhibitory. ABCG2 is selectively expressed in early hematopoietic
cells, indicating that it plays a certain role in regulating the function of hemato-
poietic stem cells. Further research will help to understand the mechanism of
hematopoietic stem cells maintaining non-proliferative state or entering the cell
cycle. In recent years, the study of stem cell markers in solid tumors has at-
tracted wide attention. Stem cell transcription factors Oct4 and Nanog play an
important role in maintaining the pluripotency of ESCs. Tumorigenesis or for-
mation of differentiated cells can be assumed to be the reactivation of their ex-
pression, and ABCG?2 is also closely related to the formation of drug resistance
in tumor cells. The relationship between them and tumor stem cells and whether
they can be used as tumor stem cell markers is an urgent problem to be solved in
tumorigenesis and diagnosis. Therefore, the purpose of this study is to detect the
expression of stem cell markers ABCG2, Oct4 and Nanog in laryngeal carcino-
ma, and to analyze the correlation with clinicopathological factors, and to ex-

plore their significance in the diagnosis of laryngeal carcinoma.

2. Experimental Materials
2.1. The Source of the Case and the Collection of Samples

A total of 87 patients with laryngeal squamous cell carcinoma treated in Hainan
Provincial Hospital of traditional Chinese Medicine from April 2016 to April
2018 were selected. Inclusion criteria: 1) the clinical manifestations and patho-
logical examination results of all patients were consistent with the diagnosis of
laryngeal squamous cell carcinoma, and no tumor cells were found in adjacent
tissues by pathological examination; 2) all patients with laryngeal squamous cell
carcinoma were first diagnosed in Hainan Hospital of traditional Chinese Medi-
cine. And there was no preoperative radiotherapy and chemotherapy; 3) the
medical records were complete. Exclusion criteria: 1) poor compliance; 2) allergy
to radiotherapy and chemotherapy; 3) absolute contraindications for operation.
The age of 87 patients with laryngeal squamous cell carcinoma ranged from 31
to 63 years old, with average of (39.82 + 7.35) years. There were 20 cases of su-
praglottic type, 46 cases of glottic type and 21 cases of subglottic type, TNM
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stage: T1-2 in 38 cases, T3-4 in 49 cases, differentiation degree: high differentia-
tion in 32 cases, moderate and low differentiation in 55 cases, lymph node me-
tastasis in 37 cases, no lymph node metastasis in 34 cases. The laryngeal carci-
noma tissues and corresponding paracancerous tissues were collected from 87
patients with laryngeal carcinoma (distance from the edge of laryngeal carcino-
ma tissue > 0.5 cm). The method and purpose of the experiment were informed
to the patients and their families, and the informed consent was signed, and the

study was approved by the hospital ethics committee.

2.2. Main Reagents

Total protein extraction kit (Shanghai Shenneng Biotech Co., Ltd.), BCA protein
quantitative determination kit K3000 (Shanghai Shenneng Biotech Co., Ltd.),
goat anti-mouse Oct antibody (Santa Cruz, USA) and mouse anti-human ABCG2
Antibody (Mitaka, Wuhan). Immunohistochemical staining kit (SP-9000) and
diaminobenzidine (DAB) coloring kit were purchased from Beijing Zhongshan
Jinqiao Biotechnology Co., Ltd.

2.3. Immunohistochemical Staining Method and Result Judgment

Using immunohistochemical staining method to detect Oct4, Nanog and the
expression of ABCG2, take after surgery by paraffin embedding of laryngeal
cancer tissues and adjacent tissue biopsies (thickness of 4 microns), respectively
by xylene, anhydrous ethanol, phosphate buffer (phosphate buffer saline, PBS)
dewaxing process, the use of 3% hydrogen peroxide inactivated endogenous pe-
roxidase, take out the sliced, using PBS washing three times, each time 5 min.
The antigen was repaired by microwave repair method. The slices were placed in
sodium citrate buffer solution with pH6.0, heated to boiling by microwave, and
then cooled. The operation was repeated once and then washed with PBS. After
cleaning, the sections were removed, sealed for 10 min, added with primary an-
tibody, and incubated at 4°C for 12 h. After incubation, wash, successively add
biotin-labeled secondary antibody and horseradish peroxidase-labeled strepto-
mycin, and incubate at 4°C for 20 min. After incubation, the samples were
washed again, dyed with DAB chromo-developing solution for 5 min, and then
rinsed, re-dyed, dehydrated and sealed under a microscope for observation. Five
high-power fields were randomly selected from each section and the number of
positive staining cells was counted. According to the dyeing intensity score: co-
lorless is 0, light yellow is 1, brownish yellow is 2, and tan is 3. Score according
to the percentage of positive cells: <5% is 0, 25% and <25% is 1, 225% and <50%
is 2, 250% and <75% is 3, =275% is 4.Staining intensity score was multiplied by
the percentage score of positive cells, <3 was considered as negative expression,

and >3 was considered as positive expression [9].

2.4. Statistical Analysis

The data were statistically analyzed by SPSS19.0 software, the measurement data
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were expressed by mean + standard deviation (x * s), the comparison between
groups was carried out by t-test, the counting data was expressed by cases and
rate (%), and the comparison between groups was analyzed by x*test, Kappa test
was used for consistency analysis, Kaplan-Meier method was used to draw sur-
vival curve, and Logrank test was used for comparison between groups. Cox re-
gression model was used for multivariate analysis. The difference was statistical-

ly significant (P < 0.05).

3. Results
3.1. Comparison of Expression of ABCG2, Oct4, Nanog

The positive expression of Oct4 was mainly located in the nucleus and a small
amount in the cytoplasm, the positive expression of Nanog was mainly located
in the nucleus and a small amount in the cytoplasm, and the positive expression
of Nanog was mainly located in the cell membrane. The positive expression rates
of ABCG2, Oct4, and Nanog in adjacent tissues were 22.54% (20/87), 21.13%
(18/87), 15.49% (13/87), which were significantly lower than those of 49.30%
(43/87), 45.07% (39/87), 52.11% (45/87), the differences were statistically signif-
icant (x* = 9.191, 21.275, 11.045, P < 0.01).

3.2. Comparison of the Positive Expression Rates of ABCG2, Oct4
and Nanog in Laryngeal Cancer Tissues from Patients with
Different Clinical Characteristics

3.2.1. Analysis of the Correlation between ABCG2 Expression and
Clinicopathological Factors

The positive expression of ABCG2 in laryngeal carcinoma was correlated with

tumor differentiation, and the expression in low and undifferentiated groups

was higher than that in moderately and well differentiated groups and it was re-

lated to age, gender and lymph node metastasis, but not to tumor size, depth of

invasion and TNM staging. The results are shown in Table 1.

3.2.2. Correlation Analysis between Oct4 Expression and
Clinicopathological Parameters

The positive expression of Oct4 in laryngeal carcinoma was correlated with tu-
mor differentiation, and it was higher in low and undifferentiated groups than in
moderately and well differentiated groups, lymph node metastasis and gender,
but not related to age, tumor size, depth of invasion and TNM stage. The results

are shown in Table 2.

3.2.3. Analysis of the Correlation between Nanog Expression and
Clinicopathological Parameters

The positive expression of Nanog in laryngeal carcinoma was correlated with
tumor differentiation, and the expression in low and undifferentiated groups
was higher than that in moderately and well differentiated groups and it was re-
lated to age, lymph node metastasis and depth of invasion, but not to gender,

tumor size and TNM stage. The results are shown in Table 3.
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Table 1. Correlation analysis of ABCG2 expression and clinicopathological parameters in laryngeal carcinoma.

ABCG2 mRNA positive
Numb P t
Clinicopathological n Case Hmber azr ameter PP-value
rate% x>-value
<60 57 19 (33.33) 17.1241 0.0001
Age (ys)
>60 30 24 (80.00)
Male 45 28 (62.22) 9.0428 0.0026
Gender
Female 43 13 (30.23)
<5 35 17 (48.57) 1.0317 0.3098
Tumor size (cm)
>5 52 31 (59.62)
I+1I 41 18 (43.90) 0.3235 0.5695
TNM Staging
III + IV 46 23 (50.00)
medium and well differentiated 53 18 (33.96) 14.9727 0.0001
Differentiation Grade
Low undifferentiated 34 26 (76.47)
T1, T2 41 16 (39.02) 2.6579 0.1030
Infiltration depth
T3, T4 46 26 (56.52)
Yes 42 39 (92.86) 34.7892 0.0001
Lymph node metastasis
No 45 14 (31.11)

Note: Comparison between groups, P < 0.05.

Table 2. Correlation analysis of Oct-4 expression and clinicopathological parameters in laryngeal carcinoma tissue.

Ocl4 mRNA positive
Numb P t
Clinicopathological n Case Hmber azr ameter PP-value
rate % x*-value
<60 57 25 (43.86) 2.0484 0.1524
Age (ys)
>60 30 18 (60.00)
Male 45 34 (75.56) 6.1015 0.0135
Gender
Female 43 21 (50.00)
<5 35 21 (60.00) 0.1532 0.6955
Tumor size (cm)
>5 52 29 (55.77)
I+1I 41 16 (39.02) 2.6579 0.1030
TNM Staging
I+ 1v 46 26 (56.52)
medium and well differentiated 53 20 (37.74) 7.4135 0.0065
Differentiation Grade
Low undifferentiated 34 23 (67.65)
T1, T2 41 18 (43.90) 1.8999 0.1681
Infiltration depth
T3, T4 46 27 (58.70)
Yes 42 30 (71.43) 12.6259 0.0004
Lymph node metastasis
No 45 15 (33.33)

Note: Comparison between groups, P < 0.05.
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Table 3. Correlation analysis of Nanog expression and clinicopathological parameters in laryngeal carcinoma tissue.

Nanog mRNA positive
Number Parameter
Clinicopathological n Case ) PP-value
rate% x’-value
<60 57 13 (22.81) 35.7277 0.0001
Age (ys)
>60 30 27 (90.00)
Male 45 25 (55.56) 1.4014 0.2365
Gender
Female 42 18 (42.86)
<5 35 12 (34.29) 0.8605 0.3536
Tumor size (cm)
>5 52 23 (44.23)
I+11 41 15 (36.59) 3.4579 0.0630
TNM Staging
I+ 1v 46 26 (56.52)
medium and well differentiated 53 16 (30.19) 15.6144 0.0001
Differentiation Grade
Low undifferentiated 34 25 (75.53)
T1, T2 41 12 (29.27) 6.5452 0.0105
Infiltration depth
T3, T4 46 26 (56.62)
Yes 42 23 (54.76) 7.1314 0.0076
Lymph node metastasis
No 45 12 (26.67)

Note: Comparison between groups, P < 0.05.

4. Discussion

Laryngeal carcinoma is the most common malignant tumor in the head and
neck. The main clinicopathological type is laryngeal squamous cell carcinoma
(Laryngeal Squamous Cell Carcinoma, LSCC) [10] [11] [12]. Although the di-
agnosis and treatment of laryngeal squamous cell carcinoma has improved with
the development of medical counting, the survival rate of patients with laryngeal
carcinoma is still at a low level in the past 30 years [13] [14]. In-depth study and
revelation of the molecular mechanism of laryngeal squamous cell carcinoma,
especially the mechanism of its formation of distal metastatic lesions, is condu-
cive to its early diagnosis and treatment and the formulation of corresponding
clinical treatment [15] [16] [17].

4.1. Expression of ABCG2 in Tumors

As a newly discovered member of ABC transporter family, ABCG2 plays a more
and more important role in tumor drug resistance. At present, ABCG2 has been
reported in breast cancer, brain tumor, lung cancer, nasopharyngeal carcinoma,
leukemia and other malignant tumors [18] [19] [20] [21] [22] Most studies sug-
gest that the expression of ABCG2 is related to prognosis. Burger et al analyzed
59 patients with primary breast cancer who were treated with fluorouracil, dox-
orubicin, cyclophosphamide or cyclophosphamide combined with cyclophos-
phamide, methotrexate and fluorouracil by RT-PCR. The results showed that the
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expression level of ABCG2mR_NA was correlated with survival rate in these pa-
tients. The results of Benderra et al [23] showed that in the newly diagnosed
acute leukemia group, the positive expression rate of ABCG2 was 37.6%. The
first complete remission rates of ABCG 2rnRNA negative and positive patients
were 79.3% and 31.6%, respectively. The level of ABCG2mRNA in recurrent
group was significantly higher than that in recurrent group. ABCG2 has been
widely studied in acute granulocytic autoimmune disease, and it is considered
that it is related to drug resistance of AML. Using its ability to pump out
Hoechst33342, it is used to isolate and study stem cells, which accumulate little
fluorescent material called marginal cell (sidepopulmioncells). Therefore,
ABCG2 is also a commonly used molecular marker to study the drug resistance
of tumor stem cells. However, the expression, distribution and physiological
function of ABCG2 and its relationship with tumor need to be further studied.
This study found that the positive expression of ABCG2 in laryngeal carcinoma
was related to tumor differentiation, and the expression of ABCG2 in low and
undifferentiated groups was higher than that in moderately and well differen-
tiated groups and it was related to age, sex and lymph node metastasis, but not
to tumor size, depth of invasion and TNM stage. It suggests that abnormal ex-
pression of ABCG2 may be related to invasion and metastasis of laryngeal car-
cinoma, and may provide a reference basis for early diagnosis and evaluation of

laryngeal carcinoma.

4.2. The Expression of Oct4 in Adult Tissues

The expression of Oct4 in adult tissues is mainly limited to cells with stem cell
characteristics. Gup et al [24] found Oct4 FE-expressing cells in stem cells in
human breast, liver, pancreas, kidney, mesenchymal and stomach tissues and in
the basal layer of human and dog skin. It is considered that these Oct4-positive
cells are pluripotent stem cells. In addition, hOct4 expression was found in nor-
mal striated muscle tissue and skin tissue [25]. Ratajczak et al [26] proved that
the expression of Oct4, in adult tissues includes pluripotent stem cells stored
during early gastrula embryogenesis (embryogenesis). Adult tissues containing
adult stem cells include mesenchymal stem cells derived from epidermis, bron-
chial epithelium, myocardial membrane, pancreas, testis and bone marrow. The
expression of Oct4 is down-regulated during stem cell differentiation, but de-
creased or absent in differentiated cells in adult tissues. The Oct4 positive cells
found in adult tissues may be related to the appropriate somatic cell cloning
ability. Because Oct4-positive cells are related to the characteristics of stem cells,
it has become one of the important research contents in the field of tissue engi-
neering. The results showed that the positive expression rate of Oct4 in laryngeal
carcinoma was higher than that in paracancerous tissues, and its expression was
related to the differentiation status of laryngeal carcinoma, and the expression in
low and undifferentiated groups was higher than that in moderately and well

differentiated groups, lymph node metastasis and sex. The survival rate of pa-

DOI: 10.4236/jct.2020.1111056

667 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2020.1111056

Y.N.Tanetal.

tients with positive expression of Oct4 is lower than that of patients with nega-
tive expression, suggesting that Oct4 is involved in the occurrence and develop-
ment of laryngeal carcinoma and is expected to be used as a new target for the
treatment of laryngeal cancer and a predictor of prognosis in patients with la-

ryngeal carcinoma.

4.3. Expression of Nanog in Tumors

At present, in addition to the study of the role of Nanog in ESCs@, there are
many studies on the relationship between Nanog and embryonic cancer cells and
germ cell tumors. Nanog is specifically highly expressed in testicular carcinoma
in situ, embryonal tumors and seminoma [27] [28]. It is considered that the high
expression of Nallog and Oct4 is the marker of stem cell totipotent preinvasive
testicular cancer cells. Recently, more and more attention has been paid to the
relationship between Nanog and somatic solid tumors. For example, CSCs cells
with stem cell-like characteristics that stimulate tumor formation have been
found in breast cancer, brain tumors, bladder cancer and osteosarcoma [29] [30]
[31]. Zhang et al [32] detected the expression of Nanog pseudogene 8 (highly
homologous to Nanog) in cervical cancer, breast cancer and bladder cancer. In
this study [33], it was found that the positive expression rate of Nanog in laryn-
geal carcinoma was higher than that in adjacent tissues, and it was related to the
differentiation status of laryngeal carcinoma, and it was higher in low and un-
differentiated groups than in moderately and well differentiated groups, and it
was also related to age, lymph node metastasis and depth of invasion. The sur-
vival rate of patients with positive expression of Nanog was lower than that of
patients with negative expression of Nanog, and the expression of Nanog was an
independent risk factor affecting the prognosis of laryngeal carcinoma, which
was consistent with the results of related studies. It is suggested that Nanog can

be used as a new target for the diagnosis and treatment of laryngeal carcinoma.

5. Limitations of the Research Results

The results of this study showed that Oct4 and Nanog can act as new oncogenes,
which may participate in cell dedifferentiation and act as markers of tumor stem
cells. Excessive proliferation of residual laryngeal stem cells or the reversal of
normal laryngeal stem cells into tumor stem cells can lead to the occurrence and
development of laryngeal cancer. The positive and co-expression of Oct4, Nanog
and ABCG?2 in the cancer tissues of patients with laryngeal cancer is related to
the recurrence after radiotherapy and chemotherapy. Survival analysis for prog-
nostic assessment will be followed up for further study.

1) The expression levels of ABCG2, Oct4, and Nanog in laryngeal cancer tis-
sues were higher than those in adjacent tissues, indicating that laryngeal cancer
tissues may contain stem cell-like cells with self-renewal and differentiation po-
tential, namely tumor stem cells, which further provides new evidence for the

theory of tumor stem cells in tumor genesis.
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2) The expression of stem cell markers ABCG2, Oct4, and Nanog in laryngeal
cancer tissues was correlated with their degree of differentiation. The low and
undifferentiated groups were higher than the medium and highly differentiated
groups. Oct4, Nanog and ABCG?2 are related to the occurrence, development
and differentiation of laryngeal cancer, and can play a role in the diagnosis of
new molecular markers of laryngeal cancer.

The hypopharyngeal cancer tissues resected by Cui Haojing et al. [34]. In the
Otorhinolaryngology Head and Neck Surgery department of The Affiliated Hos-
pital of Inner Mongolia Medical University from March 2011 to May 2014 were
selected as the research objects, and the para-cancer mucosal tissues of 24 of
them were selected as the control. Enzyme-linked immunosorbent assay (EUSA)
was used to determine the content of B-catenin, OCT-4 and Nanog proteins in
hypopharyngeal cancer tissues and adjacent mucosal tissues, and immunohisto-
chemical method was used to determine the expressions of B-catenin, OCT-4
and Nanog proteins in the two tissues. The study found that the expression rates
of B-catenin, Oct4 and Nanog proteins showed no statistical difference in dif-
ferent age groups (all P was > 0.05). There were no statistically significant dif-
ferences in the expression rates of B-catenin, oct-4 and Nanog proteins in dif-
ferent ages (all P was > 0.05). The positive expression rates of B-catenin, OCT-4
and Nanog proteins were higher in patients with high pathological stage, deep
infiltration, lymph vessel space infiltration and lymph node metastasis, and the
differences were statistically significant (All P < 0.05). This study is consistent

with the conclusions of this study.

6. Conclusion

To sum up, the abnormal expression of ABCG2, Oct4 and Nanog in laryngeal
carcinoma is related to the degree of differentiation and lymph node metastasis
of laryngeal carcinoma, suggesting that they may be involved in the development
and metastasis of laryngeal cancer and their mechanism of action on laryngeal
carcinoma may be partially related. The combined detection of the three may be
an ideal diagnostic method and have a certain application value in guiding the

clinical treatment of laryngeal carcinoma and judging the prognosis of patients.
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