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Original Article

INTRODUCTION

Despite recent improvements in surgery and radiation therapy, 
treatment failures still occur in laryngeal squamous cell carcino-
ma (LSCC) patients. Therefore, the development of novel and 
effective therapeutic strategies and an increased understanding 
of the relevant biomarkers and their effects on therapeutic re-
sponses may improve LSCC patient prognoses.

Cancer-associated fibroblasts are the most prominent cell type 
within the tumor stroma of many cancers and an important 
player in the tumor microenvironment which consists of a dy-
namic mixture of fibroblasts, monocytes/macrophages, endothe-
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Objectives. We sought to identify the expression of CD68-tumor-associated macrophages (TAMs) and CD34-microvascular 
density (MVD) in laryngeal squamous cell carcinoma (LSCC), to study the relationship with clinical pathological pa-
rameters and to determine whether their expression is predictive of disease.

Methods. Pathologically confirmed 45 LSCC tissue and 20 peritumoral non-tumor tissue were examined. Immunohisto-
chemical studies were used to detect the expression of CD68-TAMs and CD34-MVD.

Results. The positive expression rate of CD68 in LSCC tissue was 82% (37/45), which was higher than the 10% (2/20) ex-
pression rate of the peritumoral tissue (P<0.05). The CD34-MVD positive expression rate in the LSCC tissue was 
26.5±6.4, which obviously higher than 12.2±4.0 expression rate of the peritumoral tissue (P<0.05). The positive 
expression rates of both CD68 and CD34-MVD were higher in the lymph node metastasis (LNM) positive group 
than in the LNM negative group. The expression of CD68 had positive correlation with CD34-MVD. The 5-year dis-
ease-free survival rate in the group with the low CD68 expression was significantly higher than that in the group with 
high CD68 expression (76% vs. 42%, respectively).

Conclusion. The high expression of CD68-TAMs in LSCC and its positive correlation with CD34-MVD illustrates that both 
play an important role in promoting the metastasis and angiogenesis of this cancer. Their expression was also posi-
tively correlated with the prognoses of these patients, suggesting that they could be used as important prognostic 
markers for LSCC.
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lial cells, lymphocytes, and granulocytes [1]. These noncancerous 
cells provide many paracrine signals and necessary to turn on 
the pleotrophic abilities of cancer cells [2]. For example, fibro-
blasts can become cancer-associated fibroblasts and macro-
phages [3].

Macrophages that infiltrate tumor tissues are referred to as 
‘tumor-associated macrophages’ (TAMs) and closely involved in 
tumorigenesis by inducing angiogenesis, immunosuppression, 
and invasion. TAMs are present with varying frequency in tu-
mors, and are common in head and neck squamous cell carcino-
mas [4]. Accordingly, studies in various cancers have shown that 
TAMs can be associated with both a positive or negative prog-
nosis [5]. TAMs express several macrophage-specific markers in-
cluding CD68, CD23, and CD14. They also express the vascular 
endothelial growth factors (VEGF) C and D and the specific ty-
rosine kinase receptor VEGF receptor-3.

Whilst TAMs are generally oriented towards promoting tumor 
growth and angiogenesis and suppressing adaptive immunity. 
They also have an important role in tumor cell migration, inva-
sion, and metastasis [6]. Few studies have investigated microen-
vironment of head and neck cancer on tumor progression [7]. 
Several reports have suggested that TAMs are associated with 
tumor growth, disease progression, and poor prognosis in some 
human cancers [8,9]. Recent studies from our group demon-
strated an overexpression of CD68-TAMs in LSCC. More im-
portantly, we identified TAMs as one of the tumor microenvi-
ronment in the tumor-macrophage interaction and showed that 
laryngeal cancer cells released TAMs, which, subsequently, pro-
mote tumor migration. There are fewer reports about the rela-
tionship between CD68-TAMs and microvascular density 
(MVD) [10]. Despite progress in understanding the interplay be-
tween inflammation and cancer, important questions remain 
unanswered. It is not known if the survival rate of laryngeal 
cancer patients is affected by CD68-TAMs and MVD after sur-
gery, or if these could be important prognostic markers of laryn-
geal cancer.

In the present study, we explored the expression of CD68-
TAMs and CD34-MVD in LSCC tissue and their relationship 
with clinicopathological parameters, such as survival rates, in or-
der to identify any potential theoretical basis for using these 
molecular markers for clinical guide and intervention.

MATERIALS AND METHODS

Patient characteristics
A total of 45 patients with histologically confirmed laryngeal 
carcinoma, who underwent surgical treatment in the Depart-
ment of Otolaryngology (the Affiliated Hospital of Weifang 
Medical University) between August 2008 and October 2014 
were included in this study. All cases were diagnosed with squa-
mous cell carcinoma and confirmed by postoperative pathologi-
cal examination. As a control group, adjacent non-tumor normal 
tissues were obtained from 20 cases. These control samples were 
contralateral hemi-laryngeal normal tissue or mucosal tissue 
more than 1.5-cm distance from the LSCC tumor. None of the 
45 patients received preoperative chemotherapy and/or radio-
therapy. This study was conducted in accordance with the decla-
ration of Helsinki. This study was conducted with approval from 
the Ethics Committee of Shandong University (KYLL-2014 
(KS)-192). Written informed consent was obtained from all par-
ticipants.

We recorded the age of the patient, diagnosis, clinical stage, 
the discharge time, postoperative radiotherapy and/or chemo-
therapy, the location, pathological type, and differentiation de-
gree. The time of death, the time and site of recurrence, and the 
time for loss of visitor were identified by telephone follow-up 
and from outpatient care records.

Sample preparation
Specimens were fixed with 10% formalin after surgical removal 
and 5-μm continuous sections were prepared by routine patho-
logical examination. All sections were dried at 42°C for 6 hours 
and deparaffinized. For each sample, one section was prepared 
for routine hematoxylin-eosin staining and others for immuno-
histochemical staining.

Immunohistochemical staining
The sections were heated in trisodium citrate buffer at 100°C for 
20 minutes for antigen retrieval. The sections were incubated 
with CD68 antibody and CD34 antibody for 2 hours at room 
temperature. Mouse anti-human CD68 monoclonal antibody 
(1:100) and mouse anti-human CD34 monoclonal antibody 
were purchased from Beijing Sequoia Jinqiao Biological Tech-
nology Co. (Beijing, China). Then, the sections were incubated 
with Envision second antibody at room temperature for 30 min-
utes. Diaminobenzadine was used to reveal specific binding, fol-
lowed by hematoxylin counterstaining, dehydration, clearing, 

   CD68-positive tumor-associated macrophages were expressed 
in 37 of 45 laryngeal cancer samples.

   CD34-positive microvascular density were expressed in 2 of 
20 peritumoral non-tumor tissue samples.

   Lymph node metastasis and lymph node metastasis assist 
stage were risk factors for laryngeal squamous cell carcinoma  
(P<0.05).

   The CD68 and CD34 positivity were significantly associated 
with lymph node metastasis.

   High CD68 expression in laryngeal tumors was associated 
with poor 5-year disease-free survival. 
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and neutral gum sealing. Phosphate buffer saline (PBS) in place 
of the primary antibody served as the control.

Under a light microscope, the clear background, positive ex-
pression in the cytoplasm were brown-yellow particles. Peroxi-
dase blocking buffer, 0.01 mol/L (pH 6.0) trisodiumcitrate anti-
gen retrieval solution, and 0.01 mol/L (pH 7.4) PBS were pur-
chased from Maxim Biotech Co. (San Francisco, CA, USA). The 
positive expression of CD68 was identified by brownish-yellow 
stained granules in the tumor cell cytoplasm and there was less 
perinuclear expression in the stroma. CD34-MVD mainly ex-
pressed in endothelial cell plasma, characterized by diffuse dis-
tribution because of many vessels in the interstitial cells. More 
than 10% cellular staining was defined as a positive reaction 
and <10% was considered as a negative reaction. Low expres-
sion level (+) was defined as 10% to 25% cell were positive; 
moderate expression level (++) was deficned as 26% to 50% 
cells were positive; and strong expression level (+++) was de-
fined as >50% cells were positive.

The positive expression of CD68-TAMs in the cytoplasm of 
macrophages appeared as yellowish-brown to brown granules. 
Two pathologists calculated the positive expression of CD68, as 
an expression of the infiltration of LSCC by CD68-TAMs, using 
the average value of five high magnification visual fields. The av-
erage value of all specimens was counted, and judgment stan-
dard of positive expression in benign lesions the same as that of 
above malignant lesions.

CD34 antibody staining showed the MVD of tumors. In cir-
cumstances of unknown clinical and pathological features, two 
pathologists screened out the highest MVD region at low magni-
fication (at the tumor/stromal edge or tumor interstitial mi-
crovessel density). The pathologists then recorded five high-
power (200 times magnification) fields of view and estimated 
the average tumor microvessel count.

Statistical analysis
The results were analyzed with t-tests, chi-square tests, and 
Spearman rank method after a homogeneity test for variance. 
All data were analyzed with SPSS ver. 13.0 (SPSS Inc., Chicago, 
IL, USA), using P<0.05 as the detection standard. Cases were 
divided into groups according to their TAMs density and these 
groups were analyzed by the Kaplan-Meier method. We ana-
lyzed prognostic multi-factors using the Cox regression model.

RESULTS

Selection of clinical cases
A total of 45 patients were confirmed by biopsy to have LSCC 
prior to surgery. According to the tumor-node-metastasis (TNM) 
classification standard published by the Union for International 
Cancer Control in June, 2002, there were 15 patients with stage 
T1, 17 patients with stage T2, 9 patients with stage T3, and 4 pa-

tients with stage T4. Twenty-eight tumors were in the supraglot-
tic area and 17 tumors were in the glottic area; and there were 
26 cases with cervical lymph node metastases and 19 cases 
without lymph node metastases. The number of well, moderate-
ly, and poorly differentiated tumors was 20, 18, and 7, respec-
tively. The age of the patients ranged from 43 to 76 years old, 
and the median patient age was 65.3 years old. There were 18 
males and 2 females as control group with adjacent non-tumor 
normal tissues.

Expression of CD68-TAMs and CD34-MVD
The positive expression of CD68 was brownish-yellow granules 
in the cytoplasm and perinuclear area of peritumoral stroma 
and tumor tissues in laryngeal squamous cell carcinoma (Fig. 
1A, B). There is little or no expression in adjacent non-tumor 
normal tissues (Fig. 1C). The positive expression rate of CD68 
was 82% (37/45) in tumor tissues and 10% (2/20) in adjacent 
non-tumor tissues (P<0.05). The degree of CD68 positive ex-
pression was moderate and strong positive to see more, infiltrat-
ing macrophages were positive expression around the tumor.

According to the expression of CD68, we selected five fields 
of view at high magnification and counted the number of posi-
tive cells. The range was 1–133/high power field (HP), with a 
mean of 62.7/HP and a median of 65.3/HP. For the infiltration 
and expression of CD68, we divided the cases at the median 
into a high CD68 expression (high infiltration area) group 
(n=24) and a low CD68 expression (low infiltration area) group 
(n=21).

The expression of CD34-MVD focused on microvascular en-
dothelial cells in the tumor nest’s edge zone with diffuse distri-
bution. The cancer center has necrotic tissue and few new blood 
vessels, so CD34-MVD expression is lower in this zone (Fig. 1D, 
E). The average microvascular count in 5 high magnification 
fields of view in tumor tissues was 26.5±6.4 and in adjacent 
non-tumor normal tissues was 12.2±4.0 (P<0.05).

Correlation of survival rate and CD68 expression
During a median follow-up of 48.3 months (range, 3 to 60 
months), 7 patients (16%) had died of their disease, 3 patients 
(7%) had died of other causes, and there were 35 survival pa-
tients (78%) in the follow-up time. In the CD68 low expressing 
cases, the 2-year locoregional control (LRC), disease-free sur-
vival (DFS), and overall survival (OS) were 86%, 80%, and 
79%, respectively, and the 5-year LRC, DFS, and OS were 68%, 
76%, and 66%, respectively. In the CD68 high expressing cases, 
the 2-year LRC, DFS, and OS was 71%, 69%, and 67%, respec-
tively, and the 5-year LRC, DFS, and OS was 38%, 42%, and 
35%, respectively.

In the 21 CD68 low expressing cases, the average survival 
time was 106.1±10.2 months and the 5-year survival rate was 
76% (16/21). In the 24 CD68 high expressing cases, the average 
survival time was 56±9.1 months and the 5-year survival rate 
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Fig. 2. The survival curves in the low infiltration area (low expression 
zone) and high infiltration area (highly expression area) of CD68 in 
laryngeal squamous carcinoma. The average survival time was 
106.1±10.2 months in CD68 low-expression area, 5-year survival 
rate was 76% (16/21). The average survival time was 56.3±9.1 
months in the high-expression area, 5-year survival rate was 42% 
(10/24). There was statistical significance between two by log-rank 
method (P=0.020).
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was 42% (10/24) (log-rank method, P=0.020) (Fig. 2).

Relationships between CD68-TAMs, CD34-MVD, and clinico-
pathological parameters
The CD68 positive expression rate in the glottis and supraglottic 

areas was 71% (12/17) and 89% (25/28), respectively (χ2=2.54, 
P>0.05), suggesting that the infiltration of CD68-TAMs has no 
correlation with the location of tumor growth. The CD68 posi-
tive expression rate in the LNM positive and LNM negative 
groups was 100% (26/26) and 58% (11/19, respectively; 
P<0.05). CD68 positive expression had no correlation with the 
degree of tumor differentiation, but correlated with clinical stage.

CD34-MVD expression was significantly higher in the LNM 
positive group than the LNM negative group (P<0.05). There 
was no significant difference in the tumor location, the degree of 
differentiation, or the TNM staging (P>0.05). The high expres-
sion of CD34-MVD in LNM positive tumors is likely because 
the tumor has new, stronger blood vessels forming and increased 
metastatic activity and ability (Table 1).

Univariated and multivariated analyses for recurrence and 
survival
We analyzed the expression of CD68, CD34-MVD, age, clinical 
stage, size of postoperative residual lesion, histological grade, 
postoperative radiotherapy, and pathological types by the Cox 
regression model, the results show that the infiltration degree of 
CD68-TAMs, the expression of CD34-MVD, and the histologi-
cal grading were prognosis factors for patients with laryngeal 
cancer. Indeed, the relative risk for a CD68-TAMs infiltration 
density was greater than 2, indicating that the higher CD68-
TAMs infiltrating density, the worse the prognosis (Table 2).

A B C

D E

Fig. 1. (A) Expression of CD68 in laryngeal squamous cell carcinoma SP (×200). (B) Expression of CD68 in laryngeal squamous cell carcino-
ma SP (×400). (C) Little or no expression in adjacent non-caner normal tissues SP (×200). (D) Expression of CD34 in tumor nests edge zone 
SP (×200). (E) Expression of CD34 in Laryngeal squamous cell carcinoma of the inside edge of tumor tissue stroma SP (×200). SP, streptavi-
din-perosidase.
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The correlation of CD68 expression and CD34-MVD
The blood counts of CD34-MVD were 28.7±6.2 and 16.3±4.1 
in the CD68 positive group and negative group, respectively 
(t=2.51, P<0.05). The average CD34-MVD was 18.6±4.4 in 
CD68 positive cases (n=37) and 16.3±4.1 in CD68 negative 
cases (n=8). This result suggests that the infiltration of CD68-
TAMs and angiogenesis were positively correlated, and the 
higher CD34-MVD count showed the higher CD68 positive rate 
(r=0.31, P<0.05) (Table 3).

DISCUSSION

In this study, we first examined the expression pattern and clini-
cal significance of CD68-TAMs and CD34-MVD in LSCC. Al-
though histological categories and tumor location was not cor-
related with the expression of CD68-TAMs and CD34-MVD, 

clinical stage and lymph node metastases were associated with 
CD68-TAMs and therefore it could be defined as an important 
prognostic factor in LSCC. Lin et al. [11] found that infiltration 
of TAMs in supraglottic laryngeal carcinoma can be used to pre-
dict metastases and prognosis and is an independent factor for 
prognosis.

We also found that there was an increased expression of 
CD68-TAMs near the necrotic regions of tumors. The positive 
expression rate of CD68 in tumor tissues was 82% (37/45) and 
in tumor adjacent non-tumor tissues was 10% (2/20) (P<0.05). 
Maybe the necrotic regions of tumors have increased hypoxic 
conditions, prompting TAMs to play a greater role. Klimp et al. 
[12] found that hypoxia is an important condition for the vascu-
lar regeneration and activation of TAMs. In hypoxia and the 
stimulation of the tumor microenvironment, macrophages up-
regulate the expression of VEGF, fibroblast growth factor, thymi-
dine phosphorylase, urokinase plasminogen activator, tumor ne-
crosis factor-α, COX-2, and other angiogenic factors.

TAMs play a role in the growth and invasion of tumor by hy-
poxia [13]. We found that the positive expression rate of CD68 in 
our 45 LSCC cases was 82%, which was far higher than the 

Table 1. The relationship between expression of CD68, CD34-MVD, and clinical pathological parameters (−χ±s)

Parameter Case
CD68

χ2 P-value MVD T-value P-value
– +

Age (yr) >0.05 >0.05
   <60 13 3 10 0.79 24.2±4.2 1.74
   ≥60 32 4 28 27.2±3.6
Location >0.05 >0.05
   Glottic 17 5 12 2.54 22.1±4.6 1.92
   Supraglottic 28 3 25 28.5±3.2
Lymph node metastasis <0.05 <0.05
   Yes 26 0 26 13.30 31.5±6.6 2.86
   No 19 8 11 21.7±6.8
Degree of differentiation >0.05 >0.05
   High 20 6 14 3.71 25.5±6.5 1.81
   Moderate 18 2 16 27.5±6.3
   Low 7 0 7 28.2±7.2
Tumor-node-metastasis stage <0.05 >0.05
   I–II 32 8 24 13.12 25.6±5.6 1.33
   III–IV 13 0 13 28.2±7.7

MVD, microvascular density.

Table 2. Multiple factors analysis for the prognosis of patients with 
laryngeal cancer

Factor P-value Relative risk

Infiltration degree of CD68-tumor- 
   associated macrophages

<0.001 3.33

Expression of CD34-microvascular  
   density

<0.003 1.85

Histological grade <0.004 1.53
Age 0.771 0.25
Clinical stage 0.025 0.98
Pathological types 0.019 0.92
Postoperative residual lesion size 0.017 0.89
Postoperative radiotherapy 0.032 0.79

Table 3. Relationship of expression of CD68 with CD34-MVD (−χ±s)

Variable Case
CD68

Positive Negative Positive rate

CD68 45 37a) 8 82.2
CD34-MVD 28.7±4.2b) 16.3±4.1c) 18.6±4.4

There was significant difference between b) and c) negative group 
(P<0.05). There was positively correlated with b) and a) the positive expres-
sion of CD68-tumor-associated macrophages (r=0.31, P<0.05).
MVD, microvascular density.
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10% positive expression rate in the 20 adjacent non-tumor tis-
sues. Expression of CD68 had no relationship with tumor site, 
but the positive expression of CD68 in the central tumor region 
was lower than around the tumor region, this situation was relat-
ed with the necrotic tissues in the central region of the tumor. 
Marginal macrophage density, but not intratumoral macrophage 
density, was associated with vascular invasion, tumor multiplicity, 
and fibrous capsule formation. Our results demonstrate that high 
macrophage infiltration predicts poor prognosis in patients with 
LSCC. These results, together with our previous report showing 
the distinct activation patterns of macrophages in different areas 
of tumor tissue, implies that macrophages in those areas may use 
different strategies to promote tumor progression [14].

From this point of view, we selected segment tumor tissues in 
laryngeal carcinoma specimens, comparing the central area and 
the marginal area for the expression of CD68. There was no dif-
ference between central area and marginal area of the tumor, 
but the degree of positive expression of CD68 in the marginal 
area was higher than the center area, this situation may exist 
because there is a lot of inflammation and neo-vascularization 
in the marginal area of the tumor. Green et al. [15] revealed col-
ony-stimulating factor (CSF)-1 as the major chemoattractant for 
macrophages, suggesting that these cells are drawn to actively 
invading areas of the tumor, but not the hypoxic core of the tu-
mor mass. Their findings suggest a model where normoxic tu-
mor cells release CSF-1 to recruit macrophages to the tumor pe-
riphery where they then secrete motility and angiogenic factors 
that facilitate tumor cell invasion and metastasis.

The tumor microenvironment is a complex ecology of cells 
that evolves with and provides support to tumor cells during the 
transition to malignancy. Among the innate and adaptive im-
mune cells recruited to the tumor site, macrophagesare particu-
larly abundant and are present at all stages of tumor progression 
[16]. The tumor stroma has long been ignored as a potential 
therapeutic target, but it has become clear that several stromal 
cell types play a non-redundant role during tumor progression. 
In particular, macrophages possess the capacity to stimulate tu-
mor growth and metastasis via multiple mechanisms [17]. Clini-
cal studies and experimental mouse models indicate that these 
macrophages generally play a protumoral role. In the primary 
tumor, macrophages can stimulate angiogenesis and enhance tu-
mor cell invasion, motility, and intravasation. During monocytes 
and/or metastasis, macrophages prime the premetastatic site 
and promote tumor cell extravasation, survival, and persistent 
growth [18,19].

Clinical studies have also demonstrated a close association 
between infiltration of TAMs and poor prognosis in patients 
with various human malignancies [20], suggesting that elevated 
inflammatory responses in the tumor microenvironment are im-
portant for malignant progression. Jung et al. [21] investigated 
TAM density in human tissue microarray sections from 14 dif-
ferent types of human cancers and normal thyroid, lung, and 

breast tissues. They concluded that cancers with higher TAM 
densities (pancreas, lung, anaplastic thyroid, and gallbladder) 
were associated with poor survival rate.

We considered the clinical function of TAMs and their rela-
tionship with other factors, and we selected MVD to examine 
whether a causal link exists. We found the expression of CD34-
MVD focused on microvascularendothelial cells in the tumor 
nest’s edge zone, which showed diffuse distribution. However, 
the cancer center zone has necrotic tissue and fewer new blood 
vessels, so CD34-MVD had reduced expression in this zone. The 
average microvascular count in 5 high magnification fields of 
view for the tumor was 26.5±6.4 and for the adjacent non-tu-
mor normal tissues was 12.2±4.0 (P<0.05).

Tumor vascularization is influenced by many molecular and 
cellular events in the tumor microenvironment, since trans-
formed cells secrete pro-angiogenic molecules that recruit and 
activate not only endothelial cells, but also stromal cells such as 
macrophages [22]. Accumulating evidence suggests that TAMs 
act as key effectors, provoking a pro-angiogenic outcome during 
the ‘angiogenic switch,’ and play a prominent role in stimulating 
tumor angiogenesis and progression [23]. Moreover, we found 
an increased expression of CD34-MVD in tumor stromal cells, 
although the positive expression of CD34-MVD was in the mi-
crovascular endothelial cells of LSCC. CD34-MSD expression 
distribution was diffuse; however, there was more expression in 
the tumor nest’s edge region, and there was little expression in 
the tumor central region. The high expression of macrophages 
suggests a mechanism by which tumor growth, angiogenesis, 
lymphangiogenesis, and lymph node metastasis are enhanced in 
highly metastatic cancer cells. TAMs are characterized by high 
expression of immunosuppressive and pro-angiogenic mole-
cules, such as interleukin-10 and VEGF-A [24]. Similar results 
for lymphangiogenesis, angiogenesis, and infiltration of M2 mac-
rophages expressing VEGF-A and VEGF-C were obtained in the 
syngeneic mouse model [25].

The growth and invasion of a tumor relies on the formation of 
new blood vessels and MVD can reflect the angiogenesis densi-
ty. In some human tumors, TAMs promotes angiogenesis and 
expression of VEGF and PDGF. Angiogenesis plays an impor-
tant role in tumor growth, metastasis, and prognosis. Bolat et al. 
[26] found that VEGF expression was correlated with high vas-
cularityin infiltrative ductal carcinoma (IDC). TAMs contribute 
to tumor proliferation, progression, and angiogenesis, and have 
a complex role in tumor biology. Bolat et al. [26] found that 
MVD showed a significant positive correlation with TAMs, 
VEGF, metastatic lymph nodes, tumor size, and tumor grade in 
IDC. We found that the degree of infiltration of CD68-TAMs 
was positively correlated with angiogenesis—the higher CD34-
MVD count, the higher CD68 positive rate (Table 3).

High numbers of intratumoral TAMs are often correlated with 
poor prognosis, and recent studies have also highlighted that an 
increased presence of macrophages correlates with tumor me-
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tastasis to distant organs. Many authors have studied the rela-
tionship of TAMs and the prognosis of patients with malignant 
tumor and come to a similar conclusion as us. Zhang et al. [27] 
found that ovarian cancer patients with increased overall or in-
traislet M1/M2 TAM ratios presented with an improved 5-year 
prognosis. Nevertheless, the TAM distribution patterns did not 
influence the overall outcomes of the different ovarian cancer 
histotypes. Lin et al. [28] found that osteopontin (OPN) can 
skew macrophages toward M2TAMs during gastric cancer pro-
gression. The co-existence of OPN and infiltrating M2TAMs cor-
relates with disease progression and poor survival, and thus can 
serve as a prognostic marker in gastric cancer. Chen et al. [29] 
found M2 macrophages might play an important role in lymph 
node metastasis. Higher counts of either macrophage type were 
associated with increased risk of lymph node metastasis, and 
the M2 macrophage count could potentially be a marker for 
evaluating prognosis.

We found the average survival time was 106.1±10.2 months 
in the low CD68 expressing group, and the 5-year survival rate 
was 76% (16/21). In the high CD68 expressing group, the aver-
age survival time was 56.3±9.1 months and the 5-year survival 
rate was 42% (10/24). We analyzed the expression of CD68 and 
CD34-MVD, age, clinical stage, size of postoperative residual le-
sion, histological grade, postoperative radiotherapy, and patho-
logical types by the Cox regression model. The results show that 
the degree of infiltration of CD68-TAMs, the CD34-MVD ex-
pression, and the histological grading were all potential prognos-
tic factors of patients with laryngeal cancer.

One of the more interesting results of this study was that 
CD34-MVD expression was positively associated with the den-
sity of TAMs in a multivariate analysis model that included 
pathological features. However, the detailed mechanism of such 
pathological activities is not yet fully understood. Although a 
previous LSCC study focused on the function of TAMs in ovari-
an cancer [30], other investigators have reported similar findings 
in breast cancer [31]. However, Ohri et al. [32] reported that in 
non-small cell lung carcinoma patients, the macrophage density 
is markedly higher among patients that survived for extended 
periods than in those who did not survive. Based on these facts, 
we also suggest that CD34-MVD expression regulated by TAMs 
affects cancer cell invasion and progression in patients with 
LSCC. However, we did not find a specific number and type of 
TAMs in our specimens. That is, that although higher expression 
of TAMs was detected in LSCC at the edge of tumors, such find-
ings are not characteristics generally associated with CD34-
MVD expression.

The positive expression rate of CD68 did not correlate with 
tumor location, degree of tumor differentiation, or clinical state, 
but it did correlate with lymph node metastasis. CD34-MVD 
expression and count was significantly higher in the LNM posi-
tive group than the LNM negative group. The high expression of 
CD34-MVD in LNM positive tumors is likely because the tumor 

has new, stronger blood vessels forming and increased metastat-
ic activity and ability. Therefore, a further detailed investigation 
would be necessary to confirm this correlation in LSCC.

In conclusion, high expression of CD68-TAMs and CD34-
MVD are significantly correlated with pathological features such 
as lymph node metastasis and the presence of metastases in pa-
tients with LSCC. In addition, its expression is also associated 
with the expression of CD34-MVD. CD68-TAMs play impor-
tant roles in the gain of malignant potential and malignant ag-
gressiveness, including cancer cell invasion. We speculated that 
CD68-TAMs are a significant stimulator for CD34-MVD. Finally, 
the high expression of CD68-TAMs in laryngeal cancer tissue 
and its positive correlation with CD34-MVD suggests that both 
play an important role in promoting the metastasis and angio-
genesis of laryngeal squamous carcinoma tissue. Their expres-
sion was positively correlated with the prognoses of laryngeal 
cancer patients and they have potent as important prognostic 
markers of laryngeal cancer.
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