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Abstract. We investigated expression of the protein human 
bone marrow endothelial cell marker-1 (HBME-1) in differen-
tiated thyroid carcinoma tissues, and analyzed its correlation 
with ultrasonic manifestation of thyroid. The immunohisto-
chemistry (IHC) staining method was used to measure the 
expression of HBME-1 in patient with nodular goiter (control 
group), papillary differentiated thyroid carcinoma (papillary 
carcinoma group) and follicular differentiated thyroid carci-
noma (follicular carcinoma group) to investigate the differences 
in expression of HBME-1. We further analyzed the correlation 
of the expression of HBME-1 in the papillary carcinoma group 
and the follicular carcinoma group with ultrasonic manifesta-
tion of thyroid. In both the papillary carcinoma group and the 
follicular carcinoma group, the levels of HBME-1 in affected 
tissues and the IHS score of HBME-1 expression were higher 
than those in the control group (p<0.05). In the papillary 
carcinoma group, the mean IHS score of HBME-1 expression 
in affected tissues was higher than in the follicular carcinoma 
group (p<0.05). There were no statistically significant differ-
ences in comparison to HBME-1 expression in affected tissues 
between the papillary carcinoma group and the follicular 
carcinoma group (p>0.05). Between the papillary carcinoma 
group and the follicular carcinoma group, the differences in 
the comparison of the nodule diameter, echo, shape, boundary, 
calcification and blood flow signal were statistically signifi-
cant (p<0.05), but incidence rate of enlargement of cervical 
lymph nodules between the groups were not statistically 
significant (p>0.05). Among patients in the papillary carci-
noma group, the comparison of the nodule diameter, echo, 
shape, boundary, calcification and blood flow signal between 

the HBME-1‑positive patients and the HBME‑1-negative 
patients showed no statistical significance (p>0.05), but in the 
nodules of HBME-1-positive patients, the proportion of blood 
flow signal was higher than that in the nodules of HBME-1-
negative patients. Among patients in the follicular carcinoma 
group, there was no statistically significant differences in the 
comparison of ultrasonic manifestation of thyroid (p>0.05). 
Therefore, there are difference in HBME-1 expression and 
ultrasonic manifestations of thyroid in patients with papillary 
carcinoma and follicular differentiated thyroid carcinoma.

Introduction

Differentiated thyroid carcinoma is a common malignant 
tumor of the head and neck, of which papillary carcinoma 
and follicular carcinoma are the main pathologic types (1). In 
clinical practice, differentiated thyroid carcinoma is always 
characterized by relative high malignancy and a slow growth 
of tumor tissues. Surgical resection is the major procedure in 
the treatment of differentiated thyroid carcinoma, however, the 
invasion and metastasis of tumor cells are considered as major 
contributing factors to the recurrence of tumor and death of 
patients (2-4).

An early diagnosis of differentiated thyroid carcinoma 
is conducive to the prognosis of patients. Color Doppler 
Ultrasonography is a common non-invasive detection method 
which can help with early detection of thyroid node and thyroid 
carcinoma in clinical practice (5). Human bone marrow endo-
thelium marker-1 (HBME-1), a common molecular marker 
of tumors, has been suggested for its potential use in diag-
nosis and prognosing differentiated thyroid carcinoma (6). 
Currently, there are few studies that report the expression 
levels of HBME-1 protein in different types of differentiated 
thyroid carcinoma tissues, and their correlation with ultrasonic 
manifestation of thyroid. Thereupon, we conducted immu-
nohistochemistry (IHC) staining to detect the expression of 
HBME-1 in nodular goiter, differentiated papillary carcinoma 
and differentiated follicular carcinoma tissues, and compared 
the differences in HBME-1 expression among the three 
groups to investigate the correlation of HBME-1 expression in 
papillary carcinoma and follicular carcinoma with ultrasonic 
manifestations of thyroid.
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Materials and methods

Sample selection. We selected a total of 130 patients with 
thyroid diseases who were administered surgical resection at 
Longnan Hospital of Daqing City between April, 2014 and 
April, 2016. The subjects consisted of 50 patients with nodular 
goiter as the control group, 58 patients with papillary thyroid 
carcinoma as the papillary carcinoma group and 22 patients 
with follicular thyroid carcinoma as the follicular carcinoma 
group. The control group is composed of 22  males and 
28 females, aged from 25 to 64 years with an average age of 
46.7±2.2 years. The papillary carcinoma group is composed 
of 22 males and 36 females, aged from 25 to 69 years with an 
average age of 46.9±2.6 years. The follicular carcinoma group 
is composed of 10 males and 12 females, aged between 24 
and 68 years with an average of 46.4±2.3 years. The study 
was approved by the Ethics Committee of Longnan Hospital 
of Daqing City and informed consents were signed by the 
patients and/or guardians.

Ultrasound examination. In this study, 130 patients received 
the Color Doppler Ultrasonography (HI  VISION Preirus; 
Hitachi, Tokyo, Japan) in which the frequency of the probe was 
set to 10-13 MHz. During the examination, in order to fully 
expose the thyroid, patients were required to stay in a supine 
position in order to observe the size, shape, boundary, calcifica-
tion, blood flow and cervical lymph nodes of the nodules.

IHC. The expression of HBME-1 in the nodular goiter, differen-
tiated papillary thyroid carcinoma and differentiated follicular 
thyroid carcinoma were detected using IHC. In this study, the 
rabbit anti-human HBME-1 polyclonal antibodies were used 
(1:500; cat. no. ab101139; Abcam, Cambridge, UK) The proce-
dure was conducted in strict accordance with the instructions 
of rabbit anti-human HBME-1 polyclonal antibody kit.

Criteria  (7) for IHC assessment were set as follows: 
Judgment was made according to the staining strength and 
area of positive cells, i.e.: i) 0 point for no color, ii) 1 point 
for shallow yellow, iii) 2 points for yellow, and iv) 3 points 
for medium brown. In each section, we randomly selected 
5 typical regions as the vision field for cell count under the 
microscope (x400), and the results were averaged. The propor-
tion of positive cells was used for scoring according to the 
following criteria: 0, 0%; 1, 1-25%; 2, 26-50%; 3, 51-75%; 
4, 76-100%. The product of these two scores represented the 
IHC score, and the specimen with the IHC score >6 points was 
considered as positive.

Statistical analysis. The SPSS 20.0 (IBM, Armonk, NY, USA) 
software was used for statistical analysis. Measurement data are 
presented as mean ± SD. The Chi-square test was performed 
for comparison of measurement data, paired samples t-test 
was conducted for comparison of count data, and F-test for 
comparisons among three or more groups. p<0.05 suggested 
that the difference was statistically significant.

Results

Expression of HBME-1 in differentiated thyroid carcinoma 
tissues. Cells with HBME-1 expression had pale brown 

particles (Figs. 1-3). The level of HBME-1 expression and the 
average IHC score of HBME-1 expression in the papillary 
carcinoma group and the follicular carcinoma group were 
higher than those in the nodular goiter group (p<0.05). In the 
papillary carcinoma group, the average IHC score in affected 

Figure 1. Human bone marrow endothelial cell marker-1 (HBME-1) negative 
in nodular goiter (SP, x400).

Figure 3. Human bone marrow endothelial cell marker-1 (HBME-1) positive 
in follicular thyroid carcinoma (SP, x400).

Figure 2. Human bone marrow endothelial cell marker-1 (HBME-1) positive 
in papillary thyroid carcinoma (SP, x400).
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tissues was higher than that in the follicular carcinoma group 
(p<0.05). There were no statistically significant differences 
in comparison of the positive rate of HBME-1 expression 
between the papillary carcinoma group and the follicular 
carcinoma group (p>0.05) (Table I).

Comparison of ultrasonic manifestations of thyroid between 
the papillary carcinoma group and the follicular carcinoma 
group. When comparing the diameter, echo, shape, boundary, 
calcification and blood flow signal between the papillary 
carcinoma group and the follicular carcinoma group, differ-
ences were statistically significant (p<0.05). However, the 
incidence of enlargement of cervical lymph nodules was not 
statistically significantly different between the two groups 
(p>0.05) (Table II and Fig. 4).

Correlation of HBME-1 expression in affected tissues with 
the ultrasonic manifestation of thyroid in the papillary carci-
noma group and the follicular carcinoma group. Among 
patients in the papillary carcinoma group, we discovered 
that there were no statistically significant differences in the 
comparison of the diameter, echo, shape, boundary, calcifica-
tion and enlargement of lymph nodules between the HBME-1 
positive patients and HBME-1 negative patients (p>0.05). 
The proportion of HBME-1 positive patients with a signal 
of blood flow was higher than that in the HBME-1 negative 
patients (Table III). In patients of the follicular carcinoma 
group, the comparison of ultrasonic manifestations of thyroid 

between the HBME-1 positive patients and HBME-1 nega-
tive patients presented no statistically significant differences 
(p>0.05) (Table IV).

Discussion

In clinical practice, we always encounter patients that suffer 
from the thyroid lesions with atypical symptoms, such as 
papillary carcinoma or papillary hyperplasia, which possess 
some difficulties in differentiation of these atypical symptoms. 
For patients with thyroid micro-carcinoma that have a lesion 
with a diameter <0.5 cm, if there are not any characteristic 
papillary structures, then the collagen tissues would be distrib-
uted in the follicular structures under the microscope, and, 
accordingly, a differential diagnosis would be given to exclude 
the possibility of simple hyperplasia of collagen tissue (8-11). 
Clinical practice (12-14) has proven that IHC can be used for a 
differential diagnosis of papillary thyroid carcinoma. In recent 
years, more and more attention has been paid to some tumor 
markers with high sensitivity, such as cytokeratin 19 (CK19) 
and HBME-1. These markers have been applied in the clinical 
diagnosis of many malignant tumors, including thyroid carci-
noma (13,15,16).

HBME-1 is an antigen constituent of the microvilli on 
the surface of mesothelial cells in humans, and hyaluronic 
acid (HA) is the main ingredient of HBME-1 (17). Studies (18,19) 
have reported that the high expression of HBME-1 can be 
detected in papillary thyroid carcinoma tissues. In this study, 

Figure 4. Ultrasonic manifestation of differentiated thyroid carcinoma (arrows for the range of mass): (A) Low echo, irregular shape, gross calcification and 
micro-calcification inside the nodules; (B) Abundant blood flow inside the nodules.

Table I. Comparison of HBME-1 expressions among three groups.

	 HBME-1 expression, n (%)
		  ----------------------------------------------------------------	 Average HIS score of HBME-1
Group	 n	 Positive	 Negative	 expression (point)

Control group	 50	 13 (26)	 37 (74)	 3.12±1.65
Papillary carcinoma group	 58	 40 (69)	 18 (31)	 8.01±2.74
Follicular carcinoma group	 22	 15 (68.2)	 7 (31.8)	 5.56±2.18
F-value		  15.562	 13.815	 17.447
P-value		  <0.05	 <0.05	 <0.05

HBME-1, human bone marrow endothelial cell marker-1.
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our results show that in the papillary carcinoma group and 
the follicular carcinoma group, the level of expression of 
HBME-1 in affected tissues and the IHC score of HBME-1 
expression were all higher than those in the control group 
(p<0.05). In the papillary carcinoma group, the mean IHC 
score of HBME-1 expression in affected tissues was higher 
than that in the follicular carcinoma group (p<0.05). There 
were no statistically significant differences in comparison to 
HBME-1 expression in affected tissues between the papillary 
carcinoma group and the follicular carcinoma group (p>0.05). 
These results suggested that HBME-1 is highly expressed in 
these pathologic types (papillary and follicular) of thyroid 
carcinoma, and there may be no significant differences in the 
comparison of the positive rate of expression between different 
pathologic types of thyroid carcinoma. In addition, the IHC 
score of HBME-1 expression in papillary thyroid carcinoma 
tissues is significantly higher than that in the follicular thyroid 
carcinoma tissues, and therefore, we can infer that HBME-1 
expression in papillary carcinoma tissues is remarkably higher 
than that in the follicular carcinoma tissues.

In recent years, color Doppler ultrasonography has been 
widely applied in clinical practice, which effectively improves 
the clinical diagnosis of malignant tumors in the thyroid. In 
clinical practice, the ultrasonic diagnosis of thyroid for judg-
ment of the type of thyroid nodule (malignant or benign) is 
made through evaluating the shape and boundary of nodule, 
echo intensity, calcification and blood flow signals. Generally, 
ultrasonic manifestations of thyroid, including low echo, 
irregular shape, obscure boundary and micro-calcification, 
are considered as potential signs of thyroid carcinoma. In this 
study, our results show that between the papillary carcinoma 
group and the follicular carcinoma group, differences in the 
comparison of the nodule diameter, echo, shape, boundary, 
calcification and blood flow signal are statistically significant 
(p<0.05), however, there are no statistically significant differ-
ences in the comparison of incidence rate of the enlargement of 
cervical lymph nodules (p>0.05). Among patients in papillary 
carcinoma group, the difference in the nodule diameter, echo, 
shape, boundary, calcification and blood flow signal between 
the HBME-1-positive patients and the HBME-1‑negative 
patients were no statistically significant (p>0.05). On the 
other hand, in the nodules of HBME-1-positive patients, the 
proportion of blood flow signal was higher than that in the 
nodules of HBME-1-negative patients. Among patients in the 
follicular carcinoma group, there was no statistically signifi-
cant difference in the comparison of ultrasonic manifestation 
of the thyroid between the HBME-1 positive patients and the 
HBME-1 negative patients (p>0.05). Our results indicate that 
there is increased blood flow in HBME-1 positive patients with 
papillary carcinoma, and there are no statistically significant 
differences in the comparison of ultrasonic manifestations of 
thyroid between the HBME-1-positive and -negative patients 
with follicular carcinoma.

In conclusion, in the tissues of papillary carcinoma and 
follicular differentiated thyroid carcinoma, there are differ-
ences in comparison of IHC scores of HBME-1 expression 
and some ultrasonic manifestation of thyroid. Among the 
papillary thyroid carcinoma patients, the blood flow signal of 
the HBME-1 positive patients is much higher than that of the 
HBME-1 negative patients.
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