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patients with lung cancer complicated with superior vena
cava syndrome and their correlation with clinicopathological

characteristics
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Summary

Purpose: This study aimed to detect the levels of cytokera-
tin 7 (CK7) and thyroid transcription factor -1(TTF-1) in
serum of patients with non-small cell lung cancer (NSCLC)
complicated with superior vena cava syndrome (SVCS), and
to explore their prognosis and relationship and correlation
with pathological characteristics.

Methods: 68 patients with NSCLC complicated with SVCS
treated in Shaoxing Second Hospital from July 2014 to May
2018 comprised the experimental group, 60 healthy persons
comprised the control group, and 60 patients with lung can-
cer comprised the lung cancer group. The levels of CK7 and
TTEF-1 in the three groups were determined by enzyme-linked
immunosorbent assay (ELISA), and the differences were
compared. The relationship between the expression levels of
CK7 and TTF-1 and clinicopathological characteristics of
patients, the correlation between CK7 and TTF-1 in lung
cancer patients complicated with SVCS, and their 3-year
survival rate were analyzed.

Results: CK7 and TTF-1 levels in the experimental group

Introduction

Lung cancer, a malignant tumor with high in-
cidence, poses a great threat to the health of pa-
tients. Treatment of lung cancer is associated with
dismal conditions, of which superior vena cava
syndrome (SVCS) is the most common [1]. SVCS,
also known as SVC obstruction syndrome, is due to
the fact that stenosis of vena cava prevents blood

were significantly higher than those in the control group
(p<0.05). The levels in the lung cancer group were signifi-
cantly higher than those in the control group (p<0.05). In
the experimental group, the expression of CK7 and TTF-1
was not related to gender, age, weight, histological classifica-
tion and tumor size (p>0.05)). CK7 expression was positively
correlated with TTF-1 expression in lung cancer patients
(p<0.001). The 3-year survival rate in the CK7 and TTF-1
high expression group was significantly lower than that in
the low expression group (p<0.05).

Conclusion: The expressions of CK7 and TTF-1 are in-
creased in patients with lung cancer complicated with SVCS,
and are related to TNM stage, lymph node metastasis and
grade of differentiation. The high expressions of CK7 and
TTF-1 in serum of patients are expected to be potential prog-
nostic indicators for lung cancer complicated with SVCS.

Key words: lung cancer, superior vena cava syndrome, CK7,
TTF-1, clinicopathology, prognosis

in SVC from refluxing, thus resulting in a series of
symptoms such as dyspnea, dizziness, headache,
upper limb edema, etc. [2]. Malignant obstruction
can be caused by direct invasion of tumor into SVC
or by external pressure of adjacent pathological
processes involving right lung and lymph node to
SVC, leading to blood flow stagnation and throm-
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bosis [3]. Surgical treatment of lung cancer with
SVCS has a high mortality and complications, and
the median survival is lower than that with radio-
therapy and chemotherapy [4]. Among the factors
inducing SVCS, 60-85% are thoracic malignant
tumors, 50% are NSCLC and 25% are small cell
lung cancer (SCLC) [5]. In the United States, the
incidence of SVCS is about 15,000 cases per year,
being a potential life-threatening disease. However,
according to other authors, it is not fatal in most
cases [0].

With the deep research of tumor biology, tu-
mor molecular markers have become a research
hotspot in assisting the diagnosis of malignant
tumors. Cytokeratin 7 (CK7) is a low molecular
weight cytokeratin with the anatomic distribution
limited to epithelia and tumor. A study has pointed

Table 1. General data

out that CK7 is expressed in most cancer tissues
except colon cancer, prostate cancer, kidney can-
cer, thymic adenocarcinoma, pulmonary and gas-
trointestinal carcinoid and Merkel cell carcinoma
[7], suggesting that it has certain diagnostic value.
Another study has shown that thyroid transcription
factor 1 (TTF-1) is linked to cancer genes [8]. Many
downstream target genes of TTF-1 are reported to
be related to the biology of lung cancer [9]. Sk-
ovira et al [10] found that TTF-1 may re-encode
the proteome secreted by lung cancer cells into
an anti-angiogenic state, providing a new basis for
long-term observation of good prognosis for TTF-
1. The increased expression of TFF-1 is shown to
be involved in the occurrence and development of
lung adenocarcinoma and is related to its sever-
ity and prognosis [11]. There are few reports on

Group Experimental group (n=68) Control group (n=60)  Lung cancer group (n=60) x? p
n (%) n (%) n (%)

Gender 0.011  0.995
Male 30 (44.12) 26 (43.33) 26
Female 38 (55.88) 34 (56.67) 34

Age (years) 0.037 0.982
>30 28 (41.18) 25 (41.67) 24
<30 40 (58.82) 35 (58.33) 36

Weight (kg) 0.175 0.916
>60 27 (39.71) 22 (306.67) 24
<60 41 (60.29) 38 (63.33) 36

Smoking 0.035 0.983
Yes 31 (45.59) 27 (45.00) 28
No 37 (54.41) 33 (55.00) 32

Excessive drinking 0.163 0.922
Yes 22 (32.35) 18 (30.00) 20
No 46 (67.65) 42 (70.00) 40

Histological classification 1.830 0.176
Squamous cell carcinoma 33 (48.53) - 22
Adenocarcinoma 35(51.47) - 38

Differentiation grade 0.243  0.622
Moderately and highly 22 (32.35) i 17
differentiated
Poorly differentiated 46 (67.65) - 43

TNM stage 0.515 0473
I+11 28 (41.18) - 21
[II+IV 40 (58.82) - 39

Lymph node metastasis 2091 0.148
Yes 30 (44.12) - 19.
No 38 (55.88) - 41

Tumor size (cm) 2.091 0.148
<3 27 (39.71) - 19.
23 41 (60.29) - 41
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CK7 and TTF-1 in lung cancer complicated with
SVCS in recent years. Therefore, this experiment
explored the level changes of CK7 and TTF-1 and
their prognostic value in patients with lung cancer
complicated with SVCS.

Methods

General data

68 patients with lung cancer complicated with SVCS
treated in Shaoxing Second Hospital from July 2014 to
May 2018 were selected as the experimental group, in-
cluding 30 males and 38 females with an age range of
20-56 years and an average age of 43.64+11.63 years.
Sixty healthy persons were selected as the control group,
including 26 males and 34 females, with an age range of
22-55 years and an average age of 39.86+10.27 years. An-
other 60 patients with lung cancer were selected as the
lung cancer group, including 26 males and 34 females
with an age range of 23-54 years and an average age of
38.47+10.92 years.

Inclusion criteria: Patients diagnosed with lung can-
cer complicated with SVCS by pathological examination;
patients cooperating with the medical staff to complete
relevant diagnosis and treatment; patients with first on-
set of SVCS.

Exclusion criteria: patients with pulmonary diseases;
patients with incomplete clinical data; patients failing
to follow-up.

Patients and their families were informed in ad-
vance and signed an informed consent form. There was
no significant difference in general data of age, gender,
weight, excessive drinking and smoking among the three
groups, p>0.05 indicating comparability (Table 1).

Sample collection

Fasting venous blood was collected in the morning,
and centrifuged to obtain serum after 30-min standing.
The serum was stored at -70°C for later use.

Reagents

CK7 ELISA Kit (Shanghai Caiyou Industry Co., Ltd.,
item no: 33060M), TTF-1 ELISA Kit (Shanghai Hengfei
Biotechnology Co., Ltd., item no: SEG777Hu-1).

Detection of CK7 and TTF-1 levels with ELISA

The concentrations of CK7 and TTF-1 in serum sam-
ples were determined by ELISA. Standard wells were set
on the ELISA plate, and the standard volume in each
standard well was 50 pl with a concentration of 0.15-
1.8 pg/L. Then, the blank wells and sample wells were
respectively set. Forty pl of diluent was added into the
sample wells, and 10 pl of sample was added into the
wells, making the sample diluted 5 times, which was
then mixed gently. Each reaction well was sealed with
a sealing plate membrane and incubated at 37°C for
30 min. After diluting the concentrated material was
washed with phosphate-buffered saline (PBS) 20 times
with distilled water, the membrane was uncovered, and

the liquid in the reaction wells was discarded. Each well
was filled with diluted PBS stood for 30 s, and then dried.
The step was repeated 5 times. Each reaction well was
sealed with sealing membrane again, and incubated at
37°C for 30 min, washed 5 times, and added with 50 pl of
each developer A and developer B. Chromogenic reaction
was carried out in the dark at 37°C for 15 min. Finally,
50 pl of termination solution was added to terminate
the reaction with yellow color appearing in the reaction
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Figure 1. Expression of CK7 in the three groups. ELISA
showed that the expression levels of CK7 in the experi-
mental group, the control group and the lung cancer group
were 2.87+0.23 ng/ml, 1.25+0.46 ng/ml and 2.59+0.27 ng/
ml, respectively. Therefore, the expression of CK7 in the
experimental group and the lung cancer group was signifi-
cantly higher than that in the control group, and the differ-
ences were statistically significant (p<0.05). compared with
experimental group and control group (*p<0.05).
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Figure 2. Expression of TTF-1 in the three groups. ELI-
SA showed that the expression levels of TTF-1 in the ex-
perimental group, the control group and the lung cancer
group were 765.65+565.64 pg/ml, 389.74+388.43 pg/ml and
567.46+£274.87 pg/ml, respectively. So the expression of of
TTF-1 in the experimental group and the lung cancer group
was significantly higher than that in the control group,
and the differences were statistically significant (p<0.05).
*compared with the experimental group and control group,
*p<0.05.
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wells. The optical density (OD) value in each reaction
well was finally measured using a spectrophotometer
at 450 nm with the blank well as the zero reference
value.

Statistics

In this study, SPSS20.0 software package (IBM
Corp, Armonk, NY, USA) was used to carry out statisti-
cal analyses on the experimental data, and the GraphPad
Prism 7 software was used to draw the experimental
figures. Measurement data were expressed by mean +
standard deviation, and comparison between the two
groups was carried out with t-test. Chi square test was
used for counting data, survival analysis was conduct-
ed by Kaplan-Meier method and compared with Log-
rank test. P<0.05 indicated a statistically significant
difference.

Results

Expressions of CK7 and TTF-1 in the three groups

The expression levels of CK7 in the experimen-
tal group, the control group and the lung cancer
group were 2.87+0.23 ng/ml, 1.25+0.46 ng/ml and
2.59£0.27 ng/ml, respectively. Therefore, the ex-
pression in the experimental group and the lung

cancer group was significantly higher than that in
the control group, and the differences were statisti-
cally significant (p<0.05). The expression levels of
TTF-1 in the three groups were 765.65+565.64 pg/
ml, 389.74+388.43 pg/ml and 567.46+274.87 pg/ml,
respectively. So, the expression in the experimental
group and the lung cancer group was significantly
higher than that in the control group, and the dif-
ferences were statistically significant (p<0.05) (Fig-
ures 1 and 2).

Relationship between CK7 expression and clinicopatho-
logical characteristics

The expression of CK7 was not significantly
correlated with gender, age, weight, histological
type and tumor size in lung cancer patients with
SVCS (p>0.05), but was significantly correlated
with the grade of differentiation, lymph node me-
tastasis and TNM stage (p<0.05). The expression
level of CK7 in serum of male and female patients
with lung cancer and SVCS was 2.86+0.43 ng/ml
and 2.88+0.37 ng/ml respectively, and the differ-
ence was not statistically significant (t=0.200,
p=0.837). The expression in patients aged>30 years
and =30 years was 2.88+0.32 ng/ml and 2.86+0.29

Table 2. Relationship between CK7 expression and clinicopathological characteristics (mean+SD, ng/ml)

Group n=068 Expression of CK7 t p

Gender 0.206 0.837
Male 30 2.86+0.43
Female 38 2.88+0.37

Age (years) 0.268 0.789
>30 28 2.88+0.32
<30 40 2.86x0.29

Weight (kg) 1.114 0.269
>55 27 2.81£047
<55 41 2.93+041

Histological classification 0.697 0.488
Squamous cell carcinoma 33 2914043
Adenocarcinoma 35 2.83+0.51

Differentiation grade 19.17 <0.001
Moderately and highly differentiated 22 2.04+0.27
Poorly differentiated 46 3.70+0.36

TNM stage 17.89 <0.001
I+11 28 2.21+0.31
III+IV 40 3.50+0.28

Lymph node metastasis 14.74 <0.001
Yes 30 3.59+0.46
No 38 2.21+0.31

Tumor size (cm) 1429 0.158
<3 27 2.91+0.34
>3 41 2.80£0.29
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ng/ml respectively, and the difference was not sta-
tistically significant (t=0.268, p=0.789). The expres-
sion in patients weighing>55 kg and <55 kg was
2.81+0.47 ng/ml and 2.93+0.41 ng/ml respectively,
with no significant difference (t=1.114, p=0.269).
The expression in squamous cell carcinoma and ad-
enocarcinoma was 2.91+0.43 ng/ml and 2.83+0.51
ng/ml respectively, with no significant difference
(t=0.697, p=0.488). The expression in patients with
tumor<3 cm and >3 cm was 2.91+0.34 ng/ml and
2.80+0.29 ng/ml respectively, with no significant
difference (t=1.429, p=0.158). The expression in the
moderately and highly differentiated tumors and
poorly differentiated tumors was 2.04+0.27 ng/ml
and 3.70+0.36 ng/ml, respectively, indicating the
expression of CK7 in the moderately and highly
differentiated tumors was significantly lower than
that in poorly differentiated tumors, and the differ-
ence was statistically significant (t=19.17, p<0.001).
The expression of CK7 in the serum of stage I+II
patients and stage III+IV patients was 2.21+0.31
ng/ml and 3.50+0.28 ng/ml respectively, showing
the expression in stage I+II patients was signifi-
cantly lower than that in stage III+IV patients, and
the difference was statistically significant (t=17.89,

p<0.001). The expression in the serum of patients
with lymph node metastasis and without metas-
tasis was 3.59+0.46 ng/ml and 2.21+0.31 ng/ml
respectively, suggesting the expression in serum
of patients with lymph node metastasis was signifi-
cantly higher than that of patients without metas-
tasis, and the difference was statistically significant
(t=14.74, p<0.001). (Table 2).

Relationship between TTF-1 expression and clinico-
pathological characteristics

The expression of TTF-1 was not significantly
correlated with gender, age, weight, histological
type and tumor size in lung cancer patients with
SVCS (p>0.05), but was significantly correlated with
grade of differentiation, lymph node metastasis and
TNM stage (p<0.05). The expression level of TTF-
1 in serum of male and female patients with lung
cancer complicated with SVCS was 762.85+538.72
pg/ml and 768.45+529.26 pg/ml respectively, and
the difference was not statistically significant
(t=0.043, p=0.966). The expression in patients
aged>30 years and < 30 years was 735.85+518.86
pg/ml and 795.45+502.37 pg/ml respectively, with
no significant difference (t=0.475, p=0.636). The

Table 3. Relationship between TTF-1 expression and clinicopathological characteristics (mean+SD, pg/ml)

Group n=068 Expression of TTF-1 t P

Gender 0.043 0.966
Male 30 762.85+538.72
Female 38 768.45+£529.26

Age (years) 0475 0.636
>30 28 735.85£518.86
<30 40 795.45+502.37

Weight (kg) 0.119 0.906
>55 27 773.54+529.36
<55 41 757.76+£538.28

Histological classification 0.032 0.975
Squamous cell carcinoma 33 767.94+582.36
Adenocarcinoma 35 763.36+592.29

Differentiation grade 2.135 0.037
Moderately and highly differentiated 22 614.82+539.37
Poorly differentiated 46 907.48+523.76

TNM stage 2.268 0.027
I+11 28 619.45+528.37
[II+IV 40 911.85+£519.63

Lymph node metastasis 2.059 0.043
Yes 30 906.85+£592.13
No 38 624.45+536.29

Tumor size (cm) 0.094 0.925
<3 27 759.52+528.37
23 41 771.78+521.29
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expression in patients weighing>55 kg and <55
kg was 773.54+529.36 pg/ml and 795.45+502.37
pg/ml respectively, with no significant difference
(t=0.119, p=0.9006). The expression in squamous cell
carcinoma and adenocarcinoma was 767.94+582.36
pg/ml and 763.36+£592.29 pg/ml respectively, with
no significant difference (t=0.032, p=0.975). The
expression in patients with tumor<3 cm and = 3
cm was 759.52+528.37 pg/ml and 771.78+521.29
pg/ml respectively, without statistically signifi-
cant difference (t=0.094, p=0.925). The expression
in the moderately and highly differentiated and
poorly differentiated tumors was 614.82+539.37
pg/ml and 907.48+523.76 pg/ml respectively, indi-
cating the expression of TTF-1 in the moderately
and highly differentiated tumors was significantly
lower than that in the poorly differentiated tumors,
with t=2.135, p=0.037. The expression of TTF-1 in
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Figure 3. Correlation between CK7 and TTF-1 expressions
in patients with lung cancer complicated with SVCS. Partial
correlation results showed that the expression of CK7 was
positively correlated with TTF-1 expression in the serum of
lung cancer patients with SVCS (r=0.676, p<0.001).
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Figure 4. Prognostic value of CK7 and TTF-1 in patients
with lung cancer complicated with SVCS. The survival rate
in the CK7 high expression group was significantly lower
than that in the low expression group, and the difference
was statistically significant (p<0.05).
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the serum of stage I+II and stage III+IV patients
was 619.45+528.37 pg/ml and 911.85+519.63 pg/ml
respectively, showing the expression in stage I+I1
patients was significantly lower than that in stage
III+IV patients (t=2.268, p=0.027). The expression
in serum of patients with lymph node metastasis
and without metastasis were 906.85+592.13 pg/ml
and 624.45+536.29 pg/ml respectively, suggesting
the expression in serum of patients with lymph
node metastasis was significantly higher than that
of patients without metastasis, and the difference
was statistically significant (t=2.059, p=0.043) (Ta-
ble 3).

Correlation between CK7 and TTF-1 expressions in
patients with lung cancer complicated with SVCS

Partial correlation results showed that the ex-
pression of CK7 was positively correlated with TTF-
1 expression in the serum of lung cancer patients
with SVCS (r=0.676. p<0.001) (Figure 3).

Prognostic value of CK7 in patients with lung cancer
complicated with SVCS

The survival data in the experimental group
were counted. According to the average value (1.44)
of CK7 expression, the patients were divided into a
low expression group (n=33, CK7<0.59) and a high
expression group (n=35, CK7 =1.44). The deadline
for follow-up was May 2, 2018. The survival rate in
the high expression group was 45.71%, and in the
low expression group 75.76%. It can be seen that
the 3-year survival rate in the CK7 high expression
group was significantly lower than that in the low
expression group, and the difference was statisti-
cally significant (p<0.05) (Figure 4).
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Figure 5. Prognostic value of TTF-1 in patients with lung
cancer complicated with SVCS. The survival rate in the TTF-
1 high expression group was significantly lower than in the
low expression group, and the difference was statistically
significant (p<0.05).
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Prognostic value of TTF - 1 in patients with lung can-
cer complicated with SVCS

The survival data in the experimental group
were counted. According to the average value
(382.83) of CK7 expression, the patients were divid-
ed into a low expression group (n=30, CK7<382.83)
and a high expression group (n=38, CK7>382.83).
The deadline for follow-up was May 2, 2018. The
survival rate in the high expression group was
47.37%, and that in the low expression group
76.67%. It can be seen that the 3-year survival rate
in TTF-1 high expression group was significantly
lower than that in the low expression group, and
the difference was statistically significant (p<0.05)
(Figure 5).

Discussion

SVCS is a clinical syndrome caused by venous
stenosis due to the compression of SVC, mostly
by malignant tumors [12,13]. Moreover, it is a
common sequel of mediastinal malignant tumors,
which can cause severe respiratory distress of pa-
tients [14]. CK7 is a low molecular weight protein,
which is abundantly expressed and stably exists
in most epithelial tissues. Moreover, it is also ex-
pressed in tumor cells [15], many ducts and glan-
dular epithelial cells (mainly gallbladder, hepatic
duct and pancreatic duct), female reproductive tract
tissues (ovary, endometrium, fallopian tube and
cervix), and breast, lung and urinary tract normal
tissues [16]. A study found that CK7 level increased
during the occurrence of liver cancer and partici-
pated in the progression of tumor [17]. The posi-
tive expression of CK7 in colon cancer tissues was
reported to be 10-27% [18]. Another study showed
that CK7 was expressed differently in the squamous
epithelium of some squamous cell carcinomas, and
found that it was correlated with the prognosis of
squamous cell carcinomas in different pathologi-
cal stages, possessing thus a guiding significance
for clinical treatment [19]. TTF-1 is a member of
NKX2-1 family and is expressed in normal thyroid,
lung, brain and other tissues [20]. Some studies
pointed out that TTF-1 was expressed in diffuse
subependymal giant cell astrocytomas (SEGAs) and
can be used as an auxiliary marker [21,22]. In addi-
tion, TTF-1 expression was detected in 92% of lung
adenocarcinoma patients, and it can predict the oc-
currence and metastasis of early lung adenocarci-
nomas [23]. Goldstein and Thomas mentioned that
TTF-1 expression in bronchoalveolar carcinoma
reached 92% [24]. However, there are few studies
on the clinical and prognosis of CK7 and TTF-1 in
patients with lung cancer complicated with SVCS.

Therefore, this paper explored the expressions of
CK7 and TTF-1 in the serum of patients with this
disease and their relationship with clinicopatho-
logical characteristics, and analyzed the correlation
between CK7 and TTF-1.

In this study, the levels of CK7 and TTF-1 in the
sera of normal subjects and patients with lung can-
cer complicated with SVCS were firstly measured
by ELISA. The results showed that the expressions
in the experimental group were significantly up-
regulated than in the control group (p<0.05), indi-
cating that CK7 and TTF-1 were highly expressed
in lung cancer complicated with SVCS. Then, the
expressions of CK7 and TTF-1 and the clinico-
pathological characteristics of patients were ana-
lyzed, and the results showed that the expressions
were not significantly correlated with gender, age,
weight, histological type and tumor size in lung
cancer patients with SVCS (p>0.05), but were sig-
nificantly correlated with grade of differentiation,
lymph node metastasis and TNM stage (p<0.05).
The expressions of TTF-1 and CK7 in the moder-
ately and highly differentiated tumors were sig-
nificantly lower than those in poorly differentiated
tumors, and the difference was statistically signifi-
cant (t=2.135, p=0.037). The expressions in stage
I+II patients were significantly lower than those in
stage III+IV patients, and the difference was sta-
tistically significant (t=2.268, p=0.027). The expres-
sions in patients with lymph node metastasis were
significantly higher than in the patients without
metastasis, and the difference was statistically sig-
nificant (t=2.059, p=0.043). At present, there are few
reports on the correlation between the expressions
of CK7 and TTF-1 and the clinicopathological char-
acteristics of patients with lung cancer complicated
with SVCS. A study pointed out that CK7 and TTF-1
were highly expressed in patients with NSCLC, and
were closely related to lymph node metastasis and
histological type of patients [25]. Next, the correla-
tion between CK7 and TTF-1 in lung cancer com-
plicated with SVCS was analyzed, and the results
showed that CK7 was positively correlated with
TTF-1 (r=0.676, p<0.001). Therefore, it is speculated
that the clinicopathological characteristics of thy-
roid cancer are closely related to the expressions
of CK7 and TTF-1. Finally, the prognostic value of
CK7 and TTF-1 in patients with lung cancer com-
plicated with SVCS was analyzed and showed that
the 3-year survival rate in CK7 and TTF-1 high ex-
pression group was significantly lower than that
in the low expression group (p<0.05). TTF-1 was
shown to be a predictive and prognostic indica-
tor in advanced lung adenocarcinoma [26]. There-
fore, it is believed that monitoring the expression
changes of CK7 and TTF-1 in serum has diagnostic

JBUON 2019; 24(6): 2303
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and prognostic value for the occurrence and de-
velopment of lung cancer complicated with SVCS.

Due to limited resources and the small number
of the patients studied, there may be some contin-
gency in the research results. Therefore, we will
take more time and effort to improve the experi-
ment in order to achieve more sound results.

To sum up, the expressions of CK7 and TTF-1
are related to TNM stage, lymph node metastasis

References

1. Cho TH, Janho K, Mohan IV. The role of stenting the
superior vena cava syndrome in patients withdisease.
Angiology 2011;62:248-52.

2. Wudel L, Nesbitt JC. Superior vena cava syndrome. Curt
Treat Options Oncol 200L2:77-91.

3. Murakami N, Arai Y, Takagawa Y et al. Inferior vena
cava syndrome caused by retroperitoneal fibrosis after
pelvic irradiation: A case report. Gynecol Oncol Rep
2018;27:19-21.

4. Egelmeers A, Goor C, van Meerbeeck ], van den Weyn-
gaert D, Scalliet P. Palliative effectiveness of radiation
therapy in the treatment of superior vena cava syn-
drome. Bull Cancer Radiother 1996;83:153-7.

5. Lepper PM, Ott SR, Hoppe H et al. Superior vena
cava syndrome in thoracic malignancies. Respir Care
2011;56:653-66.

6. Hooker ]JB, Hawkins BM, Abu-Fadel MS. Endovascular
Stenting in 2 Patients with Benign Superior Vena Cava
Syndrome. Tex Heart Inst ] 2018;45:264-9.

7. ChuP, Wu E, Weiss L. M. Cytokeratin 7 and cytokeratin
20 expression in epithelial neoplasms: a survey of 435
cases. Mod Pathol 2000;13:962-72.

8. Lai SC, Phelps CA, Short AM, Dutta SM, Mu D. Thyroid
transcription factor 1 enhances cellular statin sensitiv-
ity via perturbing cholesterol metabolism. Oncogene
2018;37:3290-300.

9. Phelps CA, Lai SC, Mu D. Roles of thyroid transcrip-
tion factor 1 in lung cancer biology. Vitam Horm
2017;106:517-44.

10. Skovira V, Ahmed M, Genese TO. Superior Vena Cava
Syndrome in Conjunction with Pulmonary Vasculature
Compromise: A Case Study and Literature Review. Am
J Case Rep 2018;19:1237-40.

11. Ghanavati R, Amiri A, Ansarinejad N, Hajsadeghi S,
Riahi Beni H, Sezavar SH. Successful Treatment of a
Catheter-Induced Superior Vena Cava Syndrome

12. through Catheter-Directed Thrombolysis: A Case Re-
port. ] Tehran Heart Cent 2017;12:188-91.

13. Parish JM, Marschke RF, Dines DE, Lee RE. Etiologic
considerations in superior vena cava syndrome. Mayo
Clin Proc 1981;56:407-413.

14. Gonzdlez Fajardo JA, Garcia Yuste M, Flérez Peldez S,

JBUON 2019; 24(6): 2304

and grade of differentiation in lung cancer patients
with SVCS. Moreover, the high expressions of CK7
and TTF-1 in the serum of patients are expected to
be potential prognostic indicators for lung cancer
complicated with SVCS.

Conflict of interests

The authors declare no conflict of interests.

Alvarez Gago T, Ramos Seisdedos G. Etiologic consid-
erations regarding superior vena cava syndrome. An
Med Interna 1991;8:562-5.

15. Gwozdz AM, Silickas J, Smith A, Saha P, Black SA. En-
dovascular Therapy for Central Venous Thrombosis.
Methodist Debakey Cardiovasc J 2018;14:214-8.

16. Kwon SH, Shin SY. Incidental adult polysplenia with
situs inversus, interrupted inferior vena cava with
azygos continuation, patent ductus arteriosus, and
aortic branches variations: a case report. ] Thorac Dis
2018;10:E138-1.

17. Lee YP, Chun EM, Kim YK, Kim KC. Benign superior
vena cava syndrome with uncontrolled pleural effu-
sion by calcified mediastinal lymphadenopathy: surgi-
cal management. ] Thorac Dis 2017; 9: E660-3.

18. Moreira AJ, Rodrigues GR, Bona S et al. Ductular re-
action, cytokeratin 7 positivity, and gamma-glutamyl
transferase in multistage hepatocarcinogenesis in rats.
Protoplasma 2017;254:911-20.

19. Chin CG, Yeh JS, Lin YK, Tam WC. Superior vena cava
syndrome complicated with acute pulmonary throm-
boembolism in a patient with lung cancer. J Cardiol
Cases 2017;17:9-11.

Inamura K. Prostatic cancers: understanding their mo-
lecular pathology and the 2016 WHO classification.
Oncotarget 2018;9:14723-37.

21. Higdon ML, Atkinson CJ, Lawrence KV. Oncologic
Emergencies: Recognition and Initial Management.
Am Fam Physician 2018;97:741-8.

Hewer E, Vajtai I. Consistent nuclear expression of thy-
roid transcription factor 1 in subependymal giant cell
astrocytomas suggests lineage-restricted histogenesis.
Clin Neuropathol 2015;34:128-31.

Chatzopoulos K, Koletsa T, Iliadis A, Karkavelas G,
Kostopoulos I. Thyroid transcription factor-1 and epi-
thelial membrane antigen expression in four cases of
subependymal giant cell astrocytoma. Histopathology
2015;66:1035-6.

Liu Q, Vainrib AF, Aizer A et al. Multimodality Imag-
ing of a Rare Case of Bronchogenic Cyst Presenting as
New-Onset Atrial Fibrillation in a Young Woman. Case
(Phila) 2018;2:254-7.

20.

22.

23.

24.



CK7 and TTF-1 in patients with lung cancer complicated with SVCS

2305

25.

206.

Goldstein NS, Thomas M. Mucinous and nonmuci-
nous bronchio loalveolar adenocareinomas have dis-
tinet staining patternswith thyroidtranserip tion fac-
tor and eytokeratin 20 antibodies. Am ] ClinPathol
2001;116:319-25.

Ji D, Gill AE, Ermentrout RM, Hawkins CM. Thrombo-
genic superior vena cava syndrome from long-standing

27.

central venous access in a 5-year-old patient treated
with balloon-expandable stents. ] Radiol Case Rep
2018;12:15-22.

Schilsky JB, Ni A, Ahn L et al. Prognostic impact
of TTF-1 expression in patients with stage IV lung
adenocarcinomas. Lung Cancer 2017;108:205-
11.

JBUON 2019; 24(6): 2305



