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Esophageal cancer is one of the most common 
malignant tumors of the digestive tract in China, and the 
high incidence area of esophageal cancer in Mianyang 
area indicates that it has become one of the major tumors 
harmful to human health [1]. In addition to surgical 
treatment, most patients choose radiotherapy and 
chemotherapy, while radiotherapy alone is an option for 
frail elderly patients with poor tolerance. Although radical 
radiotherapy is administered to patients with esophageal 
cancer, the clinical efficacy remains unsatisfactory because 
of many factors, including radiation dose, individual 

differences, site, and adverse reactions. Therefore, it 
is necessary to identify indicators that can effectively 
monitor and evaluate the effect of radiotherapy in cancer 
patients. Transforming growth factor-β1 (TGF-β1) is a 
multipotent biological effect factor. Studies have shown 
that TGF-β1 plays an important role in tumor occurrence 
and development [2–3]. There is a correlation between 
serum levels of TGF-β1 in patients with esophageal cancer 
and both the stage of cancer and the curative effect of 
surgery [4]. However, there are few studies on changes in 
serum TGF-β1 level and their relationship between the 
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Objective To investigate variation in levels of transforming growth factor beta 1 (TGF-β1) before and after 
radiotherapy in patients with esophageal cancer in order to evaluate the predictive value of TGF-β1 for the 
effects of radiotherapy
Methods A total of 140 patients with esophageal squamous carcinoma undergoing radical radiation 
therapy in the Department of Oncology from March 2015 to December 2017 were enrolled. The patients 
were divided into the effective (115 cases) and ineffective (25 cases) groups according to World Health 
Organization (WHO) criteria for the evaluation of solid tumors (2009 RECIST standard). TGF-β1 levels 
were measured in all patients by using enzyme-linked immunosorbent assay (ELISA). Multiple-factor 
analysis of the predictive value of the treatment efficacy was performed by Cox regression analysis.
Results After radiotherapy, 36, 79, and 25 cases experienced complete response (CR), partial response 
(PR), and no response (NR), respectively, with a total effective rate of 82.14%. The TGF-β1 level was 
significantly lower in the effective group than that in the ineffective group (P < 0.05) and covariance analysis 
revealed significantly reduced TGF-β1 level in esophageal cancer patients following radiotherapy. The 
multi-factor Cox regression model revealed that the predictive value of TGF-β1 for the effect of radiotherapy 
was largest, with a hazard ratio [HR] of 1.955 (P = 0.002), followed by exposure dose, with (HR = 1.367; 
P = 0.035).
Conclusion Serum TGF-β1 level can serve as a predictor for the short-term effects of radiotherapy in 
patients with esophageal cancer.
Key words: transforming growth factor-β; esophagus cancer; radiotherapy; short-term efficacy; prediction
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effect of radiotherapy in patients with esophageal cancer 
and chemotherapy. Therefore, this study investigated 
changes in TGF-β1 levels in patients with esophageal 
cancer before and after radiotherapy and chemotherapy 
and evaluated the predictive value of TGF-β1 level for 
radiotherapy effect, in order to explore the evaluation 
value of TGF-β1 in clinical efficacy and prognosis. The 
report is as follows.

Materials and methods

Research subjects
A total of 140 patients with esophageal squamous cell 

carcinoma who received radical radiotherapy from March 
2015 to December 2017 in our Department of Onoclogy 
were selected, including 78 male patients and 62 female 
patients, aged 43–82 years, with an average age of 56.21 + 
9.26 years. All patients were pathologically diagnosed as 
having esophageal squamous cell carcinoma. Stage II was 
the main clinical stage of the tumor. The main clinical 
stages of the tumor were stage II (26 cases), stage III (68 
cases), and stage IV (46 cases). The regional lymph node 
metastasis in the left gastric artery of supraclavicular and 
epigastric was mainly observed in patients with stage IV, 
but not in viscera. The lesions were located in the cervical 
segment (n = 8), upper thoracic segment (n = 29), middle 
segment (n = 55), lower segment (n = 42) and multiple 
segments (n = 6). All patients were aware of the contents 
of the study, refused surgery, and signed an informed 
consent for this medical research.

Treatment programs
All 140 patients were affixed with thermoplastic 

elastomer and underwent scanning and positioning in 
a computed tomography (CT) simulator. The scanning 
range was from C2-L4, the interval thickness and the 
layer thickness were both 3 mm, and CT images were 
input through LAN (treatment planning system). All 
patients were treated with image-guided intensity-
modulated conformal radiotherapy (IGRT). The clinical 
target gross target volume (GTV) and gross involved 
volume (GTVnd) were determined using the Varian 
IX linear accelerator Eclipse 10.0 planning system of 
the CT visual-positive lesions and lymph nodes; the 
subclinical target CTV (GTV up and down 3 cm, tube 
circumferential 0.6 cm); the lymphatic drainage area of 
CTVln, including the upper chest neck, supraclavicular 
and upper mediastinum, specifically for the C6–3 cm edge 
lesions, irradiation of carcinoma of the lower thoracic 
esophagus for wild thoracic entrance to include all the 
mediastinum, left gastric artery and cardiac region, plan 
target PTV CTV put 0.5 cm. All patients were treated with 
the final target area of the radiotherapy PTV, in which 

the clinical target volume (CTV) of PTV. The spinal cord 
was avoided during the placement. The planned dose for 
the PTV included the 90% isodose curve range and tried 
to ensure the lowest possible irradiation lung doses, using 
a total of 30–32 fractionated irradiation doses of 1.85–2.1 
Gy each. The median total dose of irradiation was GTV/
GTVnd 58–64 Gy, with 38 patients receiving < 60 Gy, 82 
patients receiving 60–64 Gy, 20 patients receiving > 65 
Gy. The CTV was 56–60 Gy and the CTVln was 45–50.4 
Gy. CBCT validation was performed twice weekly.

Measurement of serum TGF-β1 levels
Venous whole blood (2–3 mL) was collected from all 

patients 1 day before and 6 months after radiotherapy. 
After centrifugation at 5 000 rpm for 3 min, the 
supernatant removed in order to measure the level 
of TGF-β1 by ELISA according to the manufacturer’s 
protocol.

Efficacy evaluation criteria
The short-term curative effect of esophageal cancer 

after radiotherapy was evaluated with reference to the 
2009 RECIST criterion [5]. The short-term curative effects 
after radiotherapy were divided into complete response 
(CR), partial response (PR), and no response (NR). The 
sum of the former two was the total effective rate; that is, 
CR and PR patients were considered the effective group 
while NR patients were considered the ineffective group.

Statistical analysis
All data in this study were analyzed using IBM SPSS 

Statistics for Windows, version 20.0. T-tests were used to 
compare the measurement data between groups (mean 
and standard deviation [± SD]), while covariance analysis 
was used to compare TGF-β1 levels before and after 
radiotherapy between the two groups. Counts data were 
expressed as rates or composition ratios and compared 
between groups by chi-square tests. The single-factor 
analysis of the effect factors was performed by log-rank 
analysis and Cox regression analysis models were used for 
multifactor analysis. P < 0.05 were considered statistically 
significant.

Results

Therapeutic effect in patients after 
radiotherapy

 After radiotherapy, CR, PR, and NR occurred in 36, 
79, and 25 cases, respectively. The total effective rate 
was 82.14%. The results were shown in Table 1. The CR 
and PR patients were included in the effective treatment 
group, while the NR patients comprised the ineffective 
treatment group.
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Comparisons of the basic conditions of patients 
with different curative effects

There was no significant difference in age, sex, and 
overall distribution of tumor sites between the effective 
and ineffective treatment groups; however, there were 
significant differences in clinical staging and irradiation 
dose (P < 0.05). As shown in Table 2, patients in the 
ineffective group had higher stages of disease than those 
in the effective group and the overall distribution of 
radiation doses in the effective group was higher than 
that in the ineffective group.

Changes in serum levels of TGF-β1 in patients 
before and after radiotherapy

There was a significant difference in TGF-β1 level 
before radiotherapy between the two groups, in which 
the level in the effective group was significantly lower 
than that in the ineffective group (P < 0.05) (Fig. 1). 
Therefore, covariance analysis was used to investigate 
the effect of radiotherapy on the TGF-β1 level. The 
results are shown in Table 3. From the calibration model 
in the table, P < 0.001 indicates the existence of factors 
that affect the level of TGF-β1. Further examination of 
the level of TGF-β1 before radiotherapy according to 
therapeutic group showed a P > 0.05 for the difference 
in level before radiotherapy in the therapeutic group 
P< 0.05, which showed that the therapeutic group had 

Table 1   Therapeutic effect after PTV radiotherapy in patients with 
esophageal carcinoma 

Efficacy CR PR NR

Number of examples 36 79 25
Percentage  (%)      25.71      56.43      17.86

Table 2   Comparisons of the basic conditions of patients with different curative effects 

Effective group (115 cases) Ineffective group (25 cases) t/χ2 P 
Age (years) 56.32 ± 11.06 57.41 ± 12.33 0.675 0.510
Gender (male / female) 68 / 47 10 / 15 3.046 0.081
Tumor site

Cervical segment 5 3

8.326 0.075
Upper thoracic segment 21 8
Middle chest segment 46 9
Lower thoracic segment 39 3
Multiple segment 4 2

Clinical stage
II 24 2

10.376 0.005III 60 8
IV 31 15

Irradiation dose (Gy)
< 60 25 13

12.48 0.00260–65 75 7
> 65 15 5

statistical significance to the level of TGF-β1 during the 
course of radiotherapy. The interaction between the 
efficacy group and TGF-β1 level before radiotherapy 
had a P > 0.05, indicating that there was no interaction 
between the treatment efficacy and the TGF-β1 level 
before radiotherapy. In other words, the TGF-β1 level 
before and after radiotherapy after radiotherapy did not 
vary with the efficacy of the different groups, indicating 
that the basic conditions of covariance have been met. 
After chemotherapy, the TGF-β1 levels in the effective 
group remained significantly lower than the levels in 
the ineffective Group (P < 0.05). Analysis of covariance 
showed that radiotherapy can significantly reduce the 
level of TGF-β1 in esophageal cancer patients. After the 
covariance analysis, that radiotherapy could significantly 
reduce the level of TGF-β1 in patients with esophageal 
cancer.

Single factor analysis of prognosis of 
radiotherapy for esophageal carcinoma

The present study performed single factor analysis of 
the indicators that may predict the efficacy of radiotherapy 
for esophageal cancer. The results showed that the clinical 
stage, radiation dose, and TGF-β1 level could predict the 
effect of radiotherapy to different extents, with HR values 
of 1.568, 1.684, and 1.236, respectively (Table 4).

Multivariate analysis of the prognosis of 
radiotherapy for esophageal carcinoma

In order to further clarify the predictive value of the 
above indicators for radiotherapy and chemotherapy, 
factors with P < 0.1 in the factor analysis were 
incorporated into the multiple Cox regression analysis 
model. The results are shown in Table 5. This analysis 
revealed the highest predictive value of radiotherapy 
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Table 3   Covariance analysis of the effect of radiotherapy on the level 
of TGF-β1 in patients' serum

Project Degree of freedom F P  value
Correction model 3 602.351  < 0.001
Constant term 1 53.271  < 0.001
Level of TGF-β1 1 0.135 0.714
 before radiotherapy
Curative effect group 1 5.153 0.025
Therapeutic group 1 0.094 0.759
 TGF-β1 level before therapy

Table 4   Single factor analysis of prognosis of radiotherapy for 
esophageal carcinoma

Indicators HR 95%CI P  value
Age 0.765 0.329–1.236 0.125
Gender 0.428 0.127–0.965 0.548
Tumor site 0.649 0.225–1.138 0.262
Clinical stage 1.568 0.716–2.949 0.003
TGF-β1 level 1.684 0.961–2.675 0.015
Irradiation dose 1.236 0.423–2.182 0.021

effect for TGF-β1 level (HR = 1.955, P = 0.002), followed 
by irradiation dose (HR = 1.367, P = 0.035).

Discussion

Surgery remains the preferred treatment for esophageal 
cancer; however, there is a risk of traumatic stress and 
complications with surgery, especially in patients with 
advanced and senile cancer. As a result, radiotherapy or 
concurrent radiotherapy and chemotherapy has become 
the first choice for patients with advanced esophageal 
cancer. Simultaneous radiotherapy and chemotherapy 
can significantly inhibit tumor tissue growth and reduce 
recurrence and metastasis in esophageal cancer patients, 
thus effectively improving their survival rate [6–8]. 
However, the side effects of concurrent radiotherapy and 
chemotherapy are also relatively significant, with adverse 

Table 5   Multivariate analysis of the prognosis of radiotherapy for 
esophageal carcinoma

Indicators HR 95%CI P  value

Clinical stage 0.892 0.210-1.561 0.062
TGF-β1 1.955 0.982-3.053 0.002
Irradiation dose 1.367 0.845-2.572 0.035

effects in patients with poor tolerance often leading to 
chemotherapy failure or termination. Therefore, the 
efficacy of radiotherapy and chemotherapy remains 
controversial. Several studies have reported no significant 
difference in the short-term curative effect of patients 
between radiotherapy alone and concurrent radiotherapy 
and chemotherapy [5, 9]. Moreover, it can also reduce the 
side effects of chemotherapy. This study also showed 
that the total effectiveness rate for all cancer patients 
after radiotherapy was 82.14%, lower than the 91.6% 
mentioned above. This difference may be related to the 
smaller number of cases in the present study. In addition, 
COX multiple factor regression analysis revealed that 
the TGF-β1 level and the irradiation dose may have a 
predictive value for the curative effect in patients with 
esophageal cancer.

A number of studies have identified many factors that 
influence the curative effect and prognosis of esophageal 
cancer, including the clinical TNM stage of the tumor, 
which has been used as an independent index to predict 
the curative effect and prognosis of radiotherapy. Pan et 
al [10] and Liu [11] showed that the prognosis of esophageal 
carcinoma can be predicted by N stage, T stage, and N stage 
[5]. Luo et al [5] reported that clinical stage was a predictor 
of the prognosis of esophageal cancer in univariate 
analysis. However, after multiple regression analysis, the 
HR was <1 and the difference was not significant, which 
is consistent with our findings. In addition to the clinical 
staging of the tumor, tumor location and radiation dose 
can also affect the prognosis and efficacy of esophageal 
cancer [12–13]. However, in the present study, the tumor 
site was not an independent predictor of radiotherapy 
efficacy; this difference may be due to differences in 
the study subjects and research methods. Consistent 
with the findings reported by Ohshima [13], the present 
study also found irradiation dose to be an independent 
predictor of radiotherapy, but we also observed through 
multifactor Cox regression analysis the predictive value 
of TGF-β1 level for the short-term curative effect after 
radiotherapy. The HR value was 1.955; thus, serum 
levels of TGF-β1 are an important index to predict the 
efficacy of radiotherapy. TGF-β1 is also involved in the 
development and development of cancer in addition 
to infectious diseases. Tang [4] and colleagues explored 
the relationship between serum levels of beta 1 and 

Fig. 1  Levels of TGF-β1 in two groups of patients before and after 
radiotherapy (* P < 0.05 compared to an ineffective group)
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esophageal cancer, observing significantly higher levels 
in patients with esophageal cancer compared to those in 
the control group. The tumor cells may secrete high levels 
of TGF-β1, which promotes malignant cell proliferation 
through the regulation of the tumor microenvironment 
to promote remodeling infiltration, tumor progression, 
and metastasis [14–15]. Therefore, with high levels of 
tumor TGF-β1 malignant low level high and due to the 
high concentration of TGF-β1 formed by local immune 
suppression and extracellular matrix remodeling on 
tumor cell survival favorable microenvironment which 
makes this type of tumor response to treatment with low 
concentration of TGF-β1 tumors not sensitive. As the 
results of the present study showed, TGF-β1 levels were 
significantly higher in the invalid group than those in 
the effective group before radiotherapy, which reflected 
the high level of immune TGF-beta in patients with one 
malignant tumor microenvironment in the inhibitory 
state and the therapeutic effect was lower than the 
low level of TGF-β1 of patients, and we with the same 
covariance the analysis also showed that effective serum 
TGF-β1 changes were significantly higher than the invalid 
group after radiotherapy, indicating the sensitivity of 
microenvironment remodeling effective group of patients 
with low level of TGF-β1 in the radiotherapy larger, most 
of the tumor cells were killed after radiotherapy, resulting 
in the reduction of the source of TGF-β1. Therefore, serum 
levels of TGF-β1 in patients with esophageal cancer can 
be used as an important auxiliary detection index for the 
short-term efficacy of radiotherapy.

The results of the present study showed that 
TGF-β1 plays a key role in beta 1 in the occurrence 
and development of malignant tumors. Serum levels of 
TGF-β1 can be used to predict the short-term efficacy 
of radiotherapy, including the clinical curative effect, as 
well as the prognosis of esophageal carcinoma patients 
undergoing radiotherapy.
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Pancreatic adenocarcinoma is a major cause of cancer 
mortality worldwide. It is an aggressive tumor that 
frequently presents with dissemination to the regional 
lymph nodes or distant metastatic sites at the early 
phase. With the developments of surgical techniques and 
adjuvant treatment, the survival of patients has improved 
drastically. However, the outcome is still unsatisfactory. 
Patients with pancreatic adenocarcinoma have an overall 

cumulative 5-year survival rate of <1% [1], the lowest for 
any cancer, with a median survival of only 5-6 months [2–

3]. The optimal treatment for pancreatic adenocarcinoma 
involves resecting the entire tumor with microscopically 
negative margins. However, as many patients with 
pancreatic adenocarcinoma already have metastases 
or invasion at the time of the initial diagnosis, curative 
surgery can be performed in less than 20% of patients 
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Objective To assess the accuracy of preoperative serum CA19-9 levels in predicting the resectability of 
pancreatic adenocarcinoma.
Methods Patients with biopsy-proven pancreatic adenocarcinoma who had preoperative serum CA19-9 
level data were enrolled in the present retrospective analysis. Receiver operating characteristics (ROC) 
curve analysis was used to determine the optimal cut-off value of CA19-9. The sensitivity, specificity, 
positive predictive value, and negative predictive value were calculated at this cut-off point.
Results Seventy-six patients with pancreatic adenocarcinoma that was considered potentially resectable 
according to radiological imaging were included. Of all 76 patients, 44 received complete resection of 
the pancreatic adenocarcinoma. The preoperative serum CA19-9 level was significantly higher in the 
unresectable tumor group than in the resectable tumor group (P = 0.0036). The area under the ROC 
curve was 0.749 (95% confidence interval [CI]: 0.637–0.842). When the cut-off value of CA19-9 was set 
to 359.1 U/mL, the sensitivity, specificity, positive and negative predictive values were 71.9% (95% CI: 
53.3%–86.3%), 70.5% (95% CI: 54.8%–83.2%), 63.9% (95% CI: 46.0%–79.4%), and 77.5% (95% CI: 
61.5%–89.2%), respectively.
Conclusion The preoperative serum CA19-9 level is useful for predicting the resectability of pancreatic 
adenocarcinoma.
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[4–5]. Accordingly, a precise estimation of the possible 
resectability of pancreatic adenocarcinoma is necessary. 
Preoperative evaluation of pancreatic adenocarcinoma 
can identify patients in whom surgical intervention 
may result in survival benefit, and some patients could 
thus avoid unnecessary laparotomy and undergo a more 
appropriate therapy. However, there is currently no 
effective method for predicting the appropriateness of 
complete resection of pancreatic adenocarcinoma. 

As a major tumor marker for pancreatic 
adenocarcinoma, CA19-9 has many important clinical 
implications. CA19-9 has a sensitivity of 68%–94% and 
specificity of 76%–100% for the diagnosis of pancreatic 
cancer [6]. Moreover, CA19-9 is associated with the clinical 
course and prognosis of pancreatic adenocarcinoma [7]. 
However, the correlation between the levels of CA19-9 
and the existence of metastasis or invasion in this disease 
remain largely unknown. The CA19-9 level could be 
elevated due to tumor burden and spread of disease [8]. 
The present study was conducted to determine the ability 
of CA19-9 in evaluating the resectability among patients 
with pancreatic adenocarcinoma, with the aim to improve 
the selection of surgical candidates.

Materials and methods

The medical records of patients treated between July 
2014 and July 2016 at the Hospital Affiliated Qingdao 
University were reviewed. Patients with biopsy-proven 
pancreatic adenocarcinoma who had preoperative serum 
CA19-9 level data were eligible for this retrospective 
analysis. The study consisted of 76 patients who 
had undergone surgery for potentially resectable 
primary pancreatic adenocarcinoma. All patients were 
preoperatively assessed by using contrast-enhanced 
computed tomography. The exclusion criteria were as 
follows: (1) Evidence of distant metastasis; (2) Invasion or 
extension of the tumor to the superior mesenteric artery 
or celiac axis; and (3) Inability to undergo major surgery. 
Moreover, patients were excluded from our study if 
they (1) had a history of another malignant tumor in the 
previous 5 years or (2) had any other histological type, 
such as mucinous adenocarcinoma or endocrine tumors. 
After reviewing the medical records, the following 
information was collected to constitute our database: sex, 
age, tumor location, date of operation, surgical exploration 
and operative records, pathology and cytology reports, 
and preoperative serum CA19-9 levels. Resectability was 
defined as complete removal of the tumor, with negative 
margins.

A CA19-9 radioimmunoassay kit (Abbott Laboratory, 
Chicago, IL) was employed to evaluate the CA19-9 levels. 
The recommended normal range by the manufacturer 
is 0–37 U/mL. Receiver operating characteristics (ROC) 

curve analysis was used to determine the optimal cut-
off value of CA19-9. The sensitivity, specificity, positive 
predictive value, and negative predictive value were 
calculated. A P value of less than 0.05 was considered as  
statistical significance. Statistical analysis was performed 
with SPSS version 16.0 and GraphPad Prism version 
4.0. Our study was approved by the Institutional Ethical 
Committee of Peiking Union Hospital.

Results

The patients’ age ranged from 37 to 89 years. There 
were 41 male and 35 female patients (n = 76), with 
median ages of 59.1 and 62.0 years, respectively. The 
characteristics of the patients are shown in Table 1. 
The pancreatic adenocarcinoma involved the head (n 
= 52), body (n = 9), and tail (n = 15) of the pancreas. A 
total of 44 patients received complete resection of the 
pancreatic adenocarcinoma, although all 76 patients 
were considered to have potentially resectable disease 
on the preoperative examination (pylorus-preserving 
pancreaticoduodenectomy, n = 21; Whipple’s operation, 
n = 19; distal pancreatectomy, n = 4). Regional lymph 
node dissection was also performed on the basis of tumor 
location. The other 32 patients did not receive complete 
resection due to unexpected metastasis or local invasion. 
Of all unresectable tumors, 13 cases had distant metastasis 
(peritoneal metastasis, n = 8; liver metastasis, n = 5), while 
15 cases showed local invasion (superior mesenteric 
artery invasion, n = 12; celiac axis, n = 3). Positive margins 
were found in 2 cases on postoperative pathological 
examination.

In the resectable tumor group, the CA19-9 values 
ranged from 8.3 to 2104.8 U/mL, with a median value of 
392.4 ± 70.71 U/mL. In the unresectable tumor group, the 
CA19-9 values ranged from 97.1 to 3101.2 U/mL, with a 
median value of 814.6 ± 133.4 U/mL. The preoperative 

Table 1   Characteristics of patients with pancreatic adenocarcinoma
Characteristics n (%)
Patients (n) 76 
Sex

Male 41 (53.9)
Female 35 (46.1)

Tumor location
Head 52 (68.5)
Body 9 (11.8)
Tail 15 (19.7)

Type of operation
Pylorus-preserving 
pancreaticoduodenectomy pancreaticoduodenectomy 21 (27.6)
Whipple’s operation 19 (25)
Distal pancreatectomy 4 (5.3)
Exploratory laparotomy and biopsy 32 (42.1)
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serum CA19-9 levels was significantly higher in the 
unresectable tumor group than in the resectable tumor 
group (P = 0.0036; Fig. 1).

The ROC curve analysis predicting the value of 
CA19-9 for resectability is illustrated in Fig. 2. ROC 
curve analysis showed that the area under the curve of 
preoperative serum CA19-9 levels was 0.749 in predicting 
the resectability of pancreatic adenocarcinoma (95% 
confidence interval [CI]: 0.637–0.842). The standard 
error was 0.0563, with P < 0.001. The best cut-off 
value for CA19-9 to predict resectability was 359.1 U/
mL. When the preoperative serum CA19-9 level was 
adopted as 359.1 U/mL, the sensitivity was 71.9% (95% 
CI: 53.3%–86.3%) and the specificity was 70.5% (95% 
CI: 54.8%–83.2%). Moreover, by using this cut-off value, 
the positive predictive value was 63.9% (95% CI: 46.0%–
79.4%) and the negative predictive value was 77.5% (95% 
CI: 61.5%–89.2%). 

Discussion

The poor survival of patients with pancreatic 
adenocarcinoma is generally attributed to its chemo-
resistance and undetected metastases or invasion at 
the time of initial diagnosis. Determining resectability 
preoperatively is the principle goal for the treatment of 
patients with pancreatic adenocarcinoma. Improvement 
in radiological imaging has increased the accuracy of 
preoperative diagnosis. Contrast-enhanced computed 
tomography plays an important role in predicting 
unresectable lesions. At present, computed tomography 
has become the principle preoperative staging modality [9]. 
However, it overestimates resectability by up to 48% [10–

11]. Thus, it is imperative to explore additional modalities. 
CA19-9 was first described as a colorectal carcinoma 

antigen by Koprowski et al [12]. At present, it has become 
the most important tumor marker for pancreatic cancer. 
CA19-9 is useful for the diagnosis, prognosis, and 
monitoring of patients with pancreatic adenocarcinoma 
[13]. For diagnosing pancreatic adenocarcinoma, the 

sensitivity and specificity of CA19-9 are higher than 
those of other tumor markers such as carcinoembryonic 
antigen and cancer antigen-242 [14]. Based on the finding 
that the CA19-9 level could be elevated due to tumor 
burden and spread of disease [8], we hypothesized that 
the preoperative serum CA19-9 level is indicative of the 
pancreatic adenocarcinoma stage and could predict the 
resectability of the tumor to some extent. ROC curve 
analysis is an effective way to evaluate the predictive 
value of a certain cut-off point, and has been widely used 
as a standard model for describing the accuracy of medical 
diagnostic tests [15]. 

The results of this study showed that there was a 
significant difference in the CA19-9 levels between the 
resectable and unresectable groups (P = 0.0036). The 
preoperative CA19-9 level was lower in the resectable 
tumor group than in the unresectable tumor group, 
indicating that the preoperative serum CA19-9 levels 
may be associated with pancreatic adenocarcinoma 
staging. The area under the curve of the preoperative 
serum CA19-9 levels was 0.749 (95% CI: 0.637–0.842), 
indicating that CA19-9 is a useful tumor marker for 
assessing the resectability of pancreatic adenocarcinoma. 
When the cut-off value was set to 359.1 U/mL, the 
best cut-off value for CA19-9 to predict resectability, 
the sensitivity, specificity, and positive and negative 
predictive values were 71.9% (95% CI: 53.3%–86.3%), 
70.5% (95% CI: 54.8%–83.2%), 63.9% (95% CI: 46.0%–
79.4%), and 77.5% (95% CI: 61.5%–89.2%), respectively. 
This result suggests that a high preoperative serum 
CA19-9 level can be regarded as a parameter associated 
with unresectable pancreatic adenocarcinoma, consistent 
with other reports [16–17]. In the resectable tumor group, 
13 patients had preoperative CA19-9 higher than 359.1 
U/ml (29.5%), while in the unresectable group, 9 patients Fig. 1  CA19-9 levels in the resectable and unresectable tumor groups 

of pancreatic adenocarcinoma

Fig. 2  Receiver operating characteristics curve analysis for the optimal 
value of CA19-9 for predicting resectability
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had preoperative CA19-9 less than 359.1 U/mL (28.1%).
There are several limitations of our study. Because 

of the retrospective design, there might be unmeasured 
clinical factors that influence the accuracy of preoperative 
CA19-9 levels in predicting the resectability of pancreatic 
adenocarcinoma, such as the sample size and the 
unadjusted CA19-9 level according to the bilirubin level. 
In addition, resectability of pancreatic adenocarcinoma is 
also associated with the surgeon training and experience, 
so operations performed by different surgeons at various 
facilities would influence the accuracy. Despite these 
limitations, our study provides some information about 
the accuracy of preoperative CA19-9 in predicting the 
resectability of pancreatic adenocarcinoma.

In conclusion, the preoperative serum CA19-9 level 
may be useful for predicting the resectability of pancreatic 
adenocarcinoma. A combination of radiological imaging 
and CA19-9 may increase the positive predictive value of 
preoperative staging in pancreatic adenocarcinoma, and 
thus, many patients could potentially avoid unnecessary 
laparoscopy. 
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Multi-kinase inhibitors are the main treatment option 
for patients with metastatic renal cell carcinoma (mRCC), 
and the survival benefits are well established [1]. However, 
patients with mRCC and malignant pleural effusion have 
poor quality of life, short life expectancy, and a limited 
range of treatment options, and the efficacy and safety 
of these treatments are unsatisfactory [2]. To improve the 
control rate of pleural effusion and the quality of life of 
affected patients, we carried out a study to evaluate the 
safety and efficacy of multi-kinase inhibitor plus endostar 
treatment in patients with mRCC and pleural effusion. 

Materials and methods

Clinical data
From January 2014 to October 2015, 10 patients with 

mRCC and pleural effusion were recruited, including 6 
men and 4 women with a median age of 55 years (range 
35–71 years). According to the World Health Organization 
(WHO) renal tumors pathology classification, there were 
8 cases of renal clear-cell carcinoma (clear-cell RCCs), 1 of 
papillary RCC, and 1 of chromophobe RCC. Radiographic 

examination confirmed pleural effusion. After the 
occurrence of pleural effusion, 10 patients continued to 
receive multi-kinase inhibitor therapy. Among them, 
4 patients received sorafenib (as first-line treatment), 6 
patients received sunitinib (2 were second-line treatment 
with pleural effusion after sunitinib treatment failed, and 
4 as first-line treatment). The metastatic sites included 
the lungs (8 cases), lymph nodes (5 cases), bone (3 cases), 
liver (3 cases), and adrenal gland (2 cases). The Eastern 
Cooperative Oncology Group (ECOG) scores of patients 
before treatment were 0 (1 case), 1 (1 case), and 2 points 
(8 cases). The Memorial Sloan-Kettering Cancer Center 
(MSKCC) risk scores of mRCC were as follows: 1 case of 
low-risk, 4 cases of middle-risk, and 5 cases of high risk 
(Table 1).

Treatment programs and evaluation methods
 After the diagnosis of pleural effusion, relevant 

examinations were conducted (including liver and 
kidney function, blood routine, four indices of blood 
coagulation, cardiac color ultrasound, electrocardiogram, 
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and myocardial enzyme tests). Patients were informed 
of the potential benefits and risks associated with the 
treatment, and signed consent forms. The drainage tube 
(10F) was guided by ultrasonic guidance for the patients, 
and the pleural effusion was fully drained. Four patients 
received sorafenib (400 mg, twice daily); 6 patients 
received sunitinib (50 mg, once daily; 2 weeks on and 1 
week off). All patients received multi-kinase inhibitor 
plus pleural cavity perfusion of endostar (15 mg on days 
1–4 for 1 or 2 weeks). 

The recent objective effects of pleural effusion were 
evaluated according to WHO standards as follows. 
Complete response (CR) indicated that the effusion 
quantity completely disappeared for more than 4 weeks, 
while partial response (PR) indicated that the effusion 
quantity had reduced by > 50%. Stable disease (SD) 
indicated that the effusion quantity had reduced by < 
50% or increased by < 25%, while progressive disease 
(PD) indicated that the effusion quantity was increased 
by > 25%. The objective response rate was defined as CR 
+ PR. We observed the remissions of patients with cough, 
shortness of breath, chest pain, and other symptoms 
associated with pleural effusion, and the treatment-
related adverse reactions.

Results

The curative effects were evaluated after 4 weeks of 
treatment. The response rate of pleural effusion was 70% 
(7/10). One patient achieved CR and 6 achieved PR, while 

3 exhibited SD and 1 exhibited PD. Adverse reactions 
were limited and mild. One patient had transient cardiac 
arrhythmia, which was relieved after treatment.

Discussion

Patients with mRCC rarely exhibit malignant pleural 
effusion simultaneously, and related reports and treatment 
experiences are limited. Malignant pleural effusion is 
mostly caused by tumor metastasis to the pleura, and 
the quality of life of patients with pleural effusion is 
poor. Patients often experience chest tightness, cough, 
shortness of breath, and dyspnea, and pleural effusion 
often causes pulmonary distention and respiratory failure. 
The median survival time is 6 months.

The administration of pleural hardeners, including 
talcum powder, is a classic method for the treatment of 
pleural effusion. The hardener causes aseptic inflammatory 
reactions and fibroin deposition in the pleural cavity, 
causing adhesion of the inner chest wall and the visceral 
pleura, resulting in the reduction or disappearance of the 
pleural cavity, thus achieving the therapeutic purpose 
[3]. However, pleural metastasis of tumors can increase 
the activity of pleural fibrin, often causing pleurodesis 
failure. In addition, medical talcum powder is unavailable 
for production and sale for pleural fixation. Ordinary 
sterilized talcum powder can cause severe chest pain 
after use, and may infrequently cause respiratory distress 
syndrome and even endanger life. Pleural cavity injection 
of cytotoxic drugs such as cisplatin can treat the tumor 
itself and may reduce the effusion. However, evidence-
based medicine is still lacking. In addition, RCC exhibits 
low sensitivity to cytotoxic drugs [4]. 

With the development of molecular biology, the 
related genes and abnormal signaling pathways of RCC 
are revealed. It is currently believed that the continuous 
abnormal activation of signaling pathways represented by 
the von Hippel-Lindau (VHL)–hypoxia inducible factor 
(HIF)–vascular endothelial growth factor (VEGF) pathway 
is closely related to RCC [5]. Targeted drugs, including 
multi-kinase inhibitors, have been widely used clinically 
to benefit patients with mRCC [6]. VEGF is currently one 
of the most powerful pro-angiogenesis factors, which 
can participate in each pathway of angiogenesis directly 
or indirectly, and is also a key medium to regulate the 
development of malignant serous cavity effusion [7] . 
The VHL-HIF-VEGF pathway is activated in RCC, 
and the expression of VEGF in tumor tissue and serous 
cavity effusion is increased. Inhibiting the expression 
of VEGF and its receptors may reduce the generation of 
malignant serous effusion [8]. Matrix metalloproteinases 
(MMPs) can degrade the various protein compositions 
in the extracellular matrix (ECM), destroy the biological 

Table 1   Clinical features of 10 patients (n)
Clinical features Cases
Age (years)          55 (35–71)
Male: female    6:4
ECOG score
 0 1
 1    1
 2             8
MSKCC risk classification
 0                        1
 1–2           4
 ≥ 3         5
Metastatic sites                           
 Lung   8
 Lymph node    5
 Bone  3
 Liver             3
 Adrenal gland        2
Treatment
 Sorafenib therapy    4
 Sunitinib therapy    6
 First-line treatment      8
 Second-line treatment 2
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barrier, promote tumor invasion and metastasis, promote 
tumor angiogenesis, increase the vascular permeability 
of tumors, and are closely related to the occurrence and 
development of malignant serous cavity effusion.

Endostatins are recombinant human vascular 
endostatins, which have been independently developed 
by Chinese researchers, and have been approved to treat 
advanced non-small cell lung cancer. Endostar can block 
VEGF-induced VEGF 2 expression and phosphorylation 
in vascular endothelial cells, and inhibit the activity 
of multiple protein kinases downstream of the VEGF 
receptor (VEGFR) signaling pathway [9] . Simultaneously, 
endostar can also downregulate the expression of 
MMP2/9 [10]. Treatment with VEGF and MMPs may be 
an effective way to treat malignant serous cavity effusion. 
The combination of multi-kinase inhibitor plus endostar 
may reinforce local lesion control and treat metastasis 
throughout the body. The half-life of endostar is shorter, so 
we administered small intermittent doses of the medicine, 
and satisfactory effects were obtained. The incidence of 
adverse reactions of endostatin was low, mainly involving 
adverse cardiac reactions. No significant adverse reactions 
were observed in this group. The patients included one 
case of papillary RCC and one case of chromophobe RCC, 
all of which obtained PR. VHL gene mutations and high 
HIF expression are uncommon in papillary RCC, but 
the expression of VEGF and VEGFR-2 are still increased 
[11]. The hyperexpression of VEGF and VEGFR are also 
present in chromophobe RCC, suggesting that the VEGF-
related pathway is activated in chromophobe RCC, which 
provides a theoretical basis for the combination of multi-
kinase inhibitor plus endostar [12].  

The regimen of multi-kinase inhibitor plus pleural 
cavity perfusion of endostar is both effective and safe for 
the treatment of patients with mRCC and pleural effusion, 
and may also control local symptoms. The method of 
optimizing the drug delivery model of endostar and the 
effect of combination therapy on the total survival of 
patients still needs to be confirmed by further large-scale 
randomized controlled studies.
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Cervical proliferative lesions, including cervical 
intraepithelial neoplasia (CIN) and cervical cancer, are 
common diseases that are harmful to women's health. CIN 
is a precancerous lesion of cervical cancer, and the basis of 
cervical cancer, and there have been many patients with 
cervical cancer cervical and intraepithelial neoplasia. 
Therefore, it is of considerable clinical significance to 
achieve a differential diagnosis of CIN and cervical cancer. 
Recently, MCM5 has been used as a new indicator of cell 
proliferation activity, and related studies have shown that 
the sensitivity of MCM5 was higher than that of Ki67 in 
the identification of benign and malignant lesions [1]. As 
a tumor suppressor gene, P16 directly participates in cell 
cycle regulation, and recently, P16 has frequently been 
used in the detection of cervical lesions. In this study, a 
immunohistochemical technique was used to detect the 
expression of MCM5 and P16 in normal cervical mucosa, 
CIN, and invasive carcinoma, to explore the clinical and 
pathological significance of these biomarkers.

Materials and methods

Materials and reagents
A total of 100 cases of cervical biopsies and surgical 

resected specimens were collected from the Sixth 
People's Hospital of Chongqing (China) and the First 
Affiliated Hospital of Medical University of Chongqing 
(China), during the past decade (2006–2016). Our 
study included 20 CIN I, 20 CIN II, 20 CIN III, and 40 
invasive carcinoma cases, all of which were confirmed 
by postoperative pathological examinations. The ages of 
the 40 patients with invasive cancer ranged from 38 to 71 
years, with an average age of 49.5 years. The pathological 
grades were as follows: grade G1, nine cases; grade G2, 
24 cases; and G3 grade, seven cases. Clinical staging was 
carried out according to the staging criteria proposed by 
the International Union of Obstetrics and gynecology 
(FIGO): phase Ia, six cases; Ib, 15 cases; IIa, 10 cases; 
IIb, nine cases. In addition, 30 cases of normal cervical 
epithelial tissue were used as controls. The mouse anti-
human MCM5 monoclonal antibody (CRCT5) was 
purchased from Abcam biology (Shanghai, China), and 

Expression and clinical significance of MCM5 and P16 
in hyperplastic disease of the cervix
Wei Chen, Liang Tu ()

Department of Pathology, The Sixth People Hospital of Chongqing, Chongqing 40060, China

ORIGINAL ARTICLE

 Correspondence to: Liang Tu. Email: trade568@126.com
© 2018 Huazhong University of Science and Technology

Received: 20 January 2018
Revised: 19 February 2018
Accepted: 25 February 2018

Objective The aim of the study was to study the expression and clinical significance of MCM5 and P16 
in cervical intraepithelial neoplasia (CIN) and cervical cancer.
Methods The immunohistochemistry S-P method was used to detect the expression of MCM5 and P16 
in 100 cases of cervical CIN and cancer.
Results The positive expression rates of MCM5 and P16 in normal cervical epithelium, CIN I, CIN II, CIN 
III, and cervical invasive cancer were 6.7%, 35.0%, 40.0%, 70.0%, and 97.5%, and 6.7%, 30.0%, 45.0%, 
75.0%, and 100%, respectively. The positive expression rates of MCM5 and P16 significantly differed 
between CIN and infiltrating carcinoma (P < 0.05). The expression levels of MCM5 and P16 positively 
correlated in cervical cancer (P < 0.01). The positive expression of MCM5 and P16 closely correlated with 
the clinical stage and pathological grade of cervical cancer (P < 0.05).
Conclusion MCM5 and P16 might be used as markers for aggressive biological behavior in cervical 
cancer and might be useful for distinguishing CIN and cervical cancer.
Key words: cervical cancer; P16; MCM5; immunohistochemistry

Abstract



14  http://otm.tjh.com.cn

the mouse anti-human P16 monoclonal antibody (16P04/
JC2) and the streptavidin-perosidase (SP) kit were 
purchased from Zhongshan biology (Beijing, China). The 
diaminobenzidine (DAB) kit was also purchased from 
Zhongshan biological.

Methods
Immunohistochemical staining was performed 

using the SP method. After paraffin section dewaxing, 
hydration, and microwave antigen repair, the peroxidase 
blocking agent was used to inactivate endogenous 
peroxidase activity. Sheep serum working fluid was used 
for closure and added four times, with a dose of anti-
oxidant, overnight. We next added two biotin-labeled 
anti-streptavidin, followed streptavidin peroxidase 
solution. We then performed DAB coloration and 
hematoxylin re-staining. For a positive control, we 
used the tissue section from a tissue that was known to 
be positive, and phosphate buffer saline (PBS) was used 
instead as the negative control.

Microscopy
Under the microscope, the nuclei of MCM5- and P16-

positive cells were found to be brown and yellow. The 
positive cases were quantified as follows: Five fields of 
vision were observed in each slice, and 100 tumor cells 
were counted in each field of vision. Negative (–): no 
brown staining or < 10% staining of positive cells. Weak 
positive (+): the number of positive cells ranged from 
10% to 25%. Moderately positive (++): the number of 
positive cells ranged from 25% to 50%. Strong positive 
(+++): the number of positive cells was greater than 50%. 
The number of positive cells was greater than 10% in all 
positive cases.

Statistical analysis
The SPSS12.0 statistical software was used for χ2 test 

and Spearman level correlation analysis.

Results

MCM5 expression in CIN and cervical cancer
The positive expression of MCM5 was brown in color 

and mainly located in the nucleus (Fig. 1). The positive 
rate of MCM5 expression gradually increased, from 
normal cervical epithelium, CIN, to cervical cancer (Table 
1; P < 0.05). The expression rate of MCM5 in cervical 
cancer was significantly higher than in normal cervical 
epithelium and CIN, and the difference was statisticaly 
significant (P < 0.05). However, the expression of MCM5 
was not significantly different between CIN I and CIN II 
(P > 0.05).

P16 expression in CIN and cervical cancer
The positive expression of P16 was brown and yellow 

in color, and was located predominantly in the nucleus 
and partly in the cytoplasm (Fig. 2). The positive rate of 
P16 expression gradually increased, from normal cervical 
epithelium, CIN, to cervical cancer, and the differences 
were statistically significant (P < 0.05). However, there 
was no difference in P16 expression between CIN I and 
CIN II (P > 0.05).

The clinicopathological relationship and correlation 
between MCM5 and p16 expression in cervical 
cancer

There was no significant correlation between the 
expression of MCM5 and P16 and the age of the patients 
with cervical carcinoma (P > 0.05), but MCM5 expression 
was related to cervical carcinoma clinical stage and 
pathological grade. The number of stage IIa–IIb cervical 
cancers was significantly higher than Ia to Ib (P < 0.05), 
and the number of pathological grades G2 and G3 were 
significantly higher than that of G1 (P < 0.05). However 
there were no significant differences in MCM5 expression 
between grades G2 and G3 (Table 2). The positive 
expression rates of MCM5 and P16 in cervical cancer 
tissues were 97.5% and 100%, respectively, and the ratios 
in the "++" cohort were 70% and 75%, respectively. With 
the development of cervical disease, the positive rates 

Table 1 Expression of MCM5 and p16 in CIN and cervical invasive cancer 
 MCM5 P16

Type n – + ++ +++ Positive (%) > ++ (%) P n – + ++ +++ Positive (%) > ++ (%) P
Normal 30 28 2 0 0 6.7 0 30 28 2 0 0 6.7 0
CINI 20 13 4 2 1 35.0 15.0 0.019a 20 14 4 1 1 30.0 10.0 0.018a

CINII 20 12 4 2 2 40.0 20.0 0.185b 20 11 5 2 2 45.0 20.0 0.197b

CINIII 20 6 4 6 4 70.0 50.0 0.028c 20 5 4 6 5 75.0 55.0 0.021c

Cancer 40 1 11 13 15 97.5 70.0 0.031d 40 0 10 14 16 100.0 75.0 0.033d

a P < 0.05, vs normal group; b P > 0.05, vs CINI group; c P < 0.05 vs CINII group; d P < 0.05 vs CINIII group
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of both MCM5 and P16 gradually increased, and the 
expression levels showed a positive correlation (Table 3; 
r = 0.864, P < 0.01).

Discussion

The abnormal regulation of cell proliferation is closely 
related to tumor occurrence, and the loss of control of 
any part of the cell cycle could lead to abnormal cell 
proliferation. MCM5, a member of the MCM protein 

Fig. 1  MCM5 positive expression in CIN and cancer. (a) Negative expression in normal epithelium (SP x 200); (b) MCM5 positive expression in CIN 
I (SP x 200); (c) MCM5 positive expression in CIN II (SP x 200); (d) MCM5 positive expression in CIN III (SP x 200); (e) MCM5 positive expression in 
cervical cancer (SP x 200)

Fig. 2  P16 positive expression in CIN and cancer. (a) Negative expression in normal epithelium (SP x 200); (b) P16 positive expression in CIN I (SP 
x 200); (c) P16 positive expression in CINII (SP x 200); (d) P16 positive expression in CIN III (SP x 200); (e) P16 positive expression in cervical cancer 
(SP x 200)
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family, is an essential for DNA replication in eukaryotes. 
MCM5 is rarely expressed in the rest period, but increases 
in the G1 phase, and reaches its peak in the S phase of 
the cell cycle. It has been shown to be an important 
factor that is closely related to cell proliferation [2]. Some 
scholars have discovered that MCM5 is strongly positive 
in esophageal cancer and negative in normal esophageal 
mucosa [3]. Investigations of genitourinary tumors have 
also found that MCM5 expression was very weak in 
normal epithelium, yet strong in tumor tissues [4]. All 
of these studies suggest that MCM5 could reflect the 
proliferation of tumor cells. In this study, the expression 
of MCM5 was investigated in 130 cases of normal cervical 
mucosa epithelium, CIN, and cervical cancer. Our results 
showed that MCM5 expression was barely detectable in 
the normal epithelium of the cervix, and weakly positive 
expression was observed in the first and second basal cell 
layers. From CIN to cancer, the number of MCM5-positive 
cells increased, and the MCM5-positive cell distributions 
also increased significantly. The clinical stage II cases 
had significantly higher numbers of MCM5-positive cells 
than clinical stage I cases, and pathological grades G2 and 
G3 had significantly higher rates of MCM5-positive cells 
than the G1 grade. The expression patterns of MCM5 
suggest that cells entering the proliferative cycle increased 
gradually, from normal cervical epithelial to atypical 
hyperplasia and invasive carcinoma. Compared with 
traditional cell proliferation markers, PCNA and Ki67, 
MCM5 participates in chromosome DNA replication 

earlier and has a greater involvement in mitosis [5]. The 
detection of MCM5 could also reflect the activity of the 
MCM protein family. Therefore, the expression of MCM5 
could reflect the proliferation activity of cervical cells 
in different proliferative stages and could be used as a 
specific biomarker for cervical cancer cell proliferation [6].

P16 is another important tumor suppressor gene that 
has recently been discovered, after P53, and its tumor 
suppressor effect might be more direct than that of P53 
[7]. The P16 gene is located on the short arm of human 
chromosome 9 (9q21), with a total length of 8.5 kb, is 
divided into three exons and two introns, and encodes 
a cell cycle-dependent kinase 4 (INK4A). The P16 gene 
negatively regulates mitosis and prevents the G1 to 
S phase transition, which subsequently inhibits cell 
division and proliferation [8]. If the P16 gene acquires a 
loss of function mutation, such a mutation could cause 
the cell to expand and grow indefinitely, and eventually 
acquire a tumor phenotype. Therefore, some tumors have 
shown a loss or inactivation of P16 expression [9].

In this experiment, P16 expression was barely or 
weakly detected in normal cervical epithelium, while 
the positive rates, from CIN I to CIN III to invasive 
carcinoma, were 30%, 45%, 75%, and 100%, respectively. 
While P16 is a tumor suppressor gene, it was found to 
be overexpressed in our study. This finding is similar 
to that of another tumor suppressor gene, p53, which is 
often mutated and overexpressed in various tumors. We 
speculate that the reason for this might be due to the 
clinical association of cervical tumors with HPV infection 
[10]. Currently, we know that high risk HPV is a major 
factor in determining cervical intraepithelial lesions, and 
even cancer [11]. The E6, and especially E7, HPV proteins 
might compete with the cell cycle regulator protein, 
PRb [12–13]. Simultaneously, the transcription factor E2F is 
activated and P16 is blocked by CDK4 / CDK6 [14]. The 
disrupted the feedback loop between PRb and the P16 
tumor suppressor results in Rb gene inactivation and the 

Table 2 The clinicpathology relation between MCM5 and P16 in cervical cancer

Type
 MCM5 P16

n – + ++–+++ > ++ (%) P n – + ++–+++ > ++ (%) P
Age (years)

< 40 13 0 5 8 61.5 13 0 4 9 69.2
> 40 27 1 6 20 74.1 0.316a 27 0 6 21 77.8 0.273a

Grade
G1 8 1 4 3 37.5 8 0 5 3 37.5
G2 25 0 6 19 76.0 0.022b 25 0 4 21 84.0 0.017b

G3 7 0 1 6 85.7 7 0 1 6 85.7
Stage

Ia–Ib 21 1 10 10 47.6 21 0 9 12 57.1
IIa–IIb 19 0 1 18 94.7 0.029c 19 0 1 18 94.7 0.032c

a P > 0.05, vs age < 40 group; b P < 0.05 vs G1 group; c P < 0.05 vs Ia–Ib group

Table 3   The correlation of MCM5 and P16 in cervical cancer 

MCM5
P16

– + ++ +++
– 0 1 0 0
+ 0 3 5 3

++ 0 4 7 2
+++ 0 2 2 11
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overexpression of P16 [15–16].
In summary, both MCM5 and P16 are good indicators 

of early cervical intraepithelial neoplasia. There was a 
significant difference in the expression of MCM5 and 
P16 between normal cervical tissue, CIN, and cervical 
cancer, but there was no significant difference between 
CIN I and CIN II. This might be because both CIN I and 
CIN II have middle and low levels of tumorigenicity, 
their cell proliferation activities are not very high, and 
their differences are not large. Therefore, the clinical 
significance of the differential diagnosis between CIN 
I and CIN II at middle and low levels is not obvious. 
Furthermore, the results of our study show that the 
expression of MCM5 and P16 in cervical cancer is highly 
correlated. The combined detection of these two genes 
might help uncover the malignant potential of CIN 
and determine the degree of cervical intraepithelial 
neoplasia, which could facilitate diagnosis, grading, 
and prognosis when using the CIN index. Therefore, 
the immunohistochemical detection of P16 and MCM5 
could be used as an important marker for cervical cancer 
identification, in order to improve the accuracy of 
cervical lesion diagnosis and provide useful guidance and 
assistance for clinical staging and treatment.
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Nordy is a new artificial compound synthesized based 
on the structure of nordihydroguaiaretic acid (NDGA). 
NDGA is a natural product purified from Larrea divaricata 
and Guaiacum officinale plants, and is used as a natural 
lipoxygenase inhibitor. Recent research has revealed that 
NDGA has tumor-inhibiting properties [1-2]. However, it 
is difficult to extract NDGA from plants, and the purity 
of such extractions is very low. Based on the structure of 
NDGA, we improved and synthesized a new compound-
Nordy. This compound has more effective anti-tumor 
properties and lower drug toxicity. It is easy to synthesize 
in laboratory conditions, with very high purity of up to 
> 99%. The effects of Nordy on immortalized cervical 
cells have not previously been reported. In this study, 
we investigated the effects of Nordy on the proliferation, 
differentiation, and apoptosis of human papilloma virus 

(HPV) 16 subgene-immortalized human endocervical 
cells (H8 cells-precancerous state cells) in vitro, along 
with its possible mechanisms.

Materials and methods

Materials and reagents
The H8 cell line was provided by the Chinese 

Academy of Medical Sciences. Nordy was synthesized 
by the Institute of Pathology of the Third Military 
Medical University, and 3-(4, 5-demethy-2thiazolyl)-2, 
5-dephenyl-2h-tetrazolium-bromid (MTT) and DMSO 
were obtained from Sigma (USA). RPMI-1640 was 
purchased from Gibco (USA), calf serum (CS) was from 
Shijiqing Corp (Hangzhou, China), and the PCR-ELISA 
kit was purchased from Huamei Corp (Shanghai, China). 
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Objective The aim of this study was to investigate the effects of Nordy on the proliferation, differentiation, 
and apoptosis of HPV16 subgene-immortalized human endocervical cells (H8 cells).
Methods After treatment with Nordy, H8 cell proliferation was evaluated using the MTT assay. The effects 
of Nordy on the cell cycle and apoptosis of H8 cells were analyzed by flow cytometry (FCM) and the Annexin 
V-FITC method. H8 cell MCM5 expression was detected by immunocytochemistry. Morphological changes 
were observed by light and electron microscopy. Telomerase activity was evaluated by TRAP-ELISA.
Results  We  found  that  10  μmol/L–100  μmol/L Nordy  significantly  inhibited H8  cell  proliferation. After 
treatment with Nordy, H8 cells were blocked in the G0/G1 phase, and the rate of cell apoptosis increased 
significantly. Cells differentiated toward innocuousness, and MCM5 expression and telomerase activity 
notably decreased.
Conclusion Nordy was observed to inhibit proliferation and promote apoptosis in H8 cells. Nordy also 
induced H8 cell differentiation; this effect may have been achieved by blocking the cell cycle and decreasing 
telomerase activity.
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The mouse monoclonal MCM5 was from Lab Vision 
(USA). The immunohistochemistry SP kit and DAB were 
obtained from Zhongshan Corp (Beijing, China). At 80% 
confluence, the cells were washed once with PBS and 
incubated for 24 h in 0.05% calf serum-RPMI, followed 
by treatment with Nordy. 

Cell culture
 H8 cells were maintained in RPMI-1640 containing 

10% FBS and an antibiotic-antimycotic. The cells were 
cultured in a humidified incubator containing 5% CO2 at 
37°C.

H8 cell proliferation (MTT assay)
 Cell growth was measured using a modified MTT 

assay. Approximately 5 × 104 cells (in 200 μL) were 
cultured in 96-well plates and incubated overnight. Cells 
were then treated with 10 μmol/L, 50 μmol/L, 75 μmol/L, 
or 100 μmol/L Nordy for 24 h, 48 h, 72 h, or 96 h. Twenty 
microliters of MTT were added to each well and the cells 
were further incubated at 37°C for 4 h. Cell supernatant 
was removed, and 200 μL DMSO in isopropanol was 
added to each well. The spectrometric absorbance at 570 
nm (A570) was measured on a microplate reader (Sigma, 
USA). The negative control well contained medium only. 
The ratios of the absorbance of treated groups relative to 
those of the control group were calculated and expressed 
as percentage of growth inhibition.

Immunocytochemistry
 H8 cells that had been treated with 100 μmol/L Nordy 

for 72 h were fixed with stock acetone. Detection was 
carried out as described in the kit protocol. MCM5-
positive cells were defined as those with an aggregation 
of brown particles in the cell nucleus. The rate of positive 
expression = (positive cells / 500 cells) × 100%.

Flow cytometry
 Cells were seeded into 50 mL plastic culture flasks at 

a density of 5×104 cells/mL, in the absence or presence of 
10 μmol/L, 50 μmol/L, 75 μmol/L, or 100 μmol/L Nordy. 
After treatment for 72 h, 1 × 106 cells were harvested, 
pelleted, and washed in phosphate-buffed saline (PBS), 
fixed with 70% cold alcohol at 4°C and stained with 
propidium iodide (ClonTECH, Japan). Specimens were 
analyzed by FASCan (USA) to estimate the percentage of 
cells in each phase of the cell cycle. 

Annexin V-FITC
 Cells were seeded into 50-mL plastic culture flasks at a 

density of 5 × 104 cells/mL, in the absence or presence of 
100 μmol/L or 200 μmol/L Nordy. After treatment for 48 
h, 1–5 × 105 cells were harvested. Two hundred and fifty 

microliters of 2 × binding buffer were mixed with 250 
μL sterile deionized water, 500 μL of cells resuspended 
in 1× binding buffer, and 1 μL Annexin V-FITC, and the 
reaction was allowed to progress for 5 min, FCW (Ex=488 
nm; Em = 530 nm).

Morphological changes 
 Cells were seeded in 50-mL plastic culture flasks, 

in the absence or presence of 100 μmol/L Nordy. Cells 
were incubated at 37°C, in 5% CO2 for 72 h. Routine 
HE staining was performed and observed under a light 
microscope. Cells were collected into 1.5-mL EP tubes 
and fixed using 1.5 mL of 2.5% paraformaldehyde for 5 
min. Sections were prepared and photographed using a 
Hitachi 600 Electron Microscope (Japan).

TRAP-ELISA assay
 Cells were seeded into 50-mL plastic culture flasks at 

a density of 5 × 104 cells/mL, in the absence or presence 
of 16 μmol/L Nordy. After treatment for 48 h, 72 h, or 96 
h, 1 × 106 cells were harvested. Telomerase was extracted 
and its activity evaluated using a TRAP-ELISA assay, 
according to the instructions in the kit.

Statistical analysis
 Unless specified, all experiments were performed 

at least three times and representative results were 
presented. Data were analyzed using SPSS12.0 statistical 
software. An unpaired dependent t-test was used to 
determine the significance of the difference between the 
two groups. ANOVA was used to determine the statistical 
significance of the differences among multiple groups; the 
interclass ambi-comparison was the Bonferroni method; 
and immunocytochemistry was analyzed with a rank-
sum test. For comparison of protein expression levels, an 
independent t-test was used. Statistical significance was 
set at P < 0.05.

Results

Effects of Nordy on H8 cell proliferation
The growth of H8 cells in the treated group was 

significantly inhibited in a dose- and time-dependent 
manner compared to that of the control group. After 
treatment for 72 and 96 h, the inhibition rate was in the 
range of 11.3%–45.1% and 15.2%–48.6%, respectively. 
Statistical analysis indicated that the differences between 
treatment times and doses were significant (P < 0.05, Fig. 
1)

Effects of Nordy on MCM5 expression
After treatment with 100 μmol/L Nordy for 72 h, the 

MCM5 expression rate decreased from 70.7 ± 0.45% to 
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12.69 ± 1.71%. The difference in expression rate between 
the control group and the treated group was statistically 
significant (P < 0.05; Fig 2) .

Effects of Nordy on the cell cycle
The effects of Nordy on the cell cycle were shown in 

Table 1. After treatment with 10 µmol/L, 50 µmol/L, 75 
µmol/L, or 100 µmol/L Nordy for 72 h, the percentage of 
cells in the G0/G1 phase significantly increased compared 
to that of the control group; however, the percentage of 
cells in the S and G2/M phases significantly decreased. 
This suggested that H8 cell growth was arrested in the 
G0/G1 phase (Table 1, Fig 3).

Fig. 1 The effect on H8 cells proliferation by varied concentration Nordy

 

Fig. 2    The expression of mcm5 in control group and treated group. (a)  
Positive expression of mcm5 of control group with (SP×200). (b) Weaken 
expression of mcm5 after treated Nordy for 72 h (SP × 200) 

Fig. 3  The effects of different concentration of Nordy on the cell cycle.
(a) 50 μmol/L Nordy for 72 h. (b) 100 μmol/L Nordy for 72 h
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Effects of Nordy on cell apoptosis
By using the Annexin V-FITC method, the apoptosis 

rates of cells treated with 100 µmol/L and 200 µmol/L 
Nordy for 48 h were found to be 12.322 ± 0.786% and 
24.330 ± 3.228%, respectively, and the apoptosis rate of 
the control cells was 3.478 ± 1.519%. After treatment 
with Nordy, the apoptosis rate of H8 cells increased 
significantly (P < 0.05, P < 0.01; Table 2, Fig 4).

Morphological changes
Using light microscopy, we observed that control H8 

cells were large and polygonal with dark nuclei. Many 
nuclear mitoses were observed (Fig. 5a). After treatment 
with Nordy for 72 h, the cells became smaller and more 
regular in shape, and the number of nuclear mitoses 
decreased (Fig. 5b). The cell nuclei became smaller 
and more regular in shape, as observed by electron 
microscopy. The quantity of heterochromatin increased, 
and some mature organelles such as mitochondria  
and endoplasmic reticulum were clearly visible. Cell 
apoptosis was frequent, and there was a notable increase 
in apoptotic bodies (Fig. 6).  

Effects of Nordy on telomerase activity
Telomerase activity was remarkably high in the control 

cells. After treatment with 16 μmol/L Nordy for 48 h, 
72 h, and 96 h, telomerase activity in the treated cells 
decreased in a time-dependent manner. The differences 
between the control group and the treated groups with 
different treatment times were statistically significant (P 
< 0.05; Table 3).

In our experiment, we first determined that Nordy 
inhibited proliferation and promoted apoptosis in H8 cells. 
Nordy was also observed to induce H8 cell differentiation. 
This effect may have been achieved by blocking the cell 
cycle and decreasing telomerase activity.

Discussion

OCancer of the cervix is a gynecology-related tumor. 
The incidence of this disease is ranked the second highest 
among malignant tumors in females. HPV is a major cause 
of cervical cancer. Eighteen high-risk subtypes, especially 
HPV16, are regarded as major causes of cervical cancer 
by the international medical science community [3]. HPV 
genes can integrate into the chromosomes of host cells, 
activating the relevant oncogenes and virus-transforming 
proteins. Meanwhile, P53 or Rb protein in host cells are 
also inactivated, leading to uncontrollable growth of host 
cells [4]. HPV genes E6 and E7 can change the growth 
mode of host cells, causing atypical hyperplasia of host 
cells and cervical intra-epithelial neoplasia, and even 
cancer of the cervix [5–7]. In this study, we transfected 
HPV16 E6/E7 subgenes into an H8 cell line in vitro and 
created immortalized cells. These subgene-immortalized 
human endocervical cells were therefore regarded as 
precancerous-state cells. 

The MTT assay results indicated that Nordy significantly 
inhibited H8 cell proliferation, in a time- and dose-
dependent manner. Meanwhile, we found that Nordy 
disturbed the H8 cell cycle, increasing the percentage of 
cells in G0/G1 phase and decreasing the percentage of cells 
in S phase, as observed by FCM. This effect suggests that 
Nordy arrested H8 cells in G0/G1 phase, inhibited DNA 
synthesis, and slowed down the velocity of cell division. 
MCM5, a nuclear protein expressed in the proliferation 
phase, plays a vital role in cell DNA reproduction, and 
is therefore regarded to be a good biological maker of 
cell proliferation [8-10]. We found that Nordy treatment 
notably reduced MCM5 expression of MCM5, indicating 
a corresponding decrease in cell proliferation activity. 
This was in accordance with FCM results.

Cell apoptosis plays an important role in tumor 

Table 2   The effects of Nordy on cell apoptosis of H8 cells (mean ± s)
Control 100 μmol/L 200 μmol/L

mean ± s  3.478 ± 1.519  12.322 ± 0.786  24.330 ± 3.228
P 0.8214 < 0.05a < 0.01b

a P < 0.05, vs100 μmol/L Nordy group; b P < 0.01, vs 200 μmol/L Nordy 
group a P > 0.05, vs control; b P < 0.05, treatment of different time; c P < 0.05, 

control groups of different time

Table 1   The effects of Nordy on cell cycle of H8 cells (%, mean ± s) 
Cell cycle Control 10 μmol/L 50 μmol/L 75 μmol/L 100 μmol/L

G0/G1 57.05 ± 0.175 58.93 ± 1.982 68.46 ± 0.683 70.17 ± 0.811 72.6 ± 3.094
S 27.55 ± 0.447 26.18 ± 1.442 21.27 ± 0.658 20.42 ± 0.891 18.9 ± 1.956
G2/M 15.39 ± 0.277 14.85 ± 0.532 10.26 ± 0.674 9.07 ± 0.436 8.48 ± 1.215

Table 3   Effects of Nordy on the activity of telomeras (mean ± s)
Activity of telomerase
(OD value) 48 h 72 h 96 h

Control group   0.617 ± 0.009c   0.607 ± 0.040c    0.616 ± 0.025c

16 μmmol/L Nordy  0.424 ± 0.007ab  0.315 ± 0.009ab  0.138 ± 0.007ab
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Fig. 4    The effects of different concentration of Nordy on cell apoptosis. (a) 100 μmol/L Nordy for 48 h. (b) 200 μmol/L Nordy for 48 h.
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Fig. 5    The microstructural changes of cell were observed by optical 
microscope. (a) Control group cell, Karyomegaly and anachromasis (HE 
× 400); (b) H8 cell after treated with Nordy for 72 h (HE × 400)

Fig. 6    The Ultramicrostructural changes of Cell were observed by 
electron microscope. (a) H8 cell after treated with Nordy for 72 h, 
mature, nuclear, chondrosome, endoplasmic reticulum (TEM × 10000)
(b) H8 cell after treated with Nordy for 72 h, apoptoticbodys  (TEM × 
7000)pathogenesis. Ways to induce tumor cell apoptosis 

therefore became a smart strategy and direction for tumor 
treatment [11].In our study, through the Annexin V-FITC 
method, we observed that the apoptosis rate of H8 cells 
increased significantly after treatment with Nordy, and 
that apoptotic bodies notably increased, as observed by 
electron microscopy. These factors indicate that Nordy 
promoted H8 cell apoptosis. 

Cytodifferentiation is demonstrated by changes in 
morphology and function. Using light microscopy and 
electron microscopy, we observed that H8 cells became 
more morphologically mature after treatment with 
Nordy. Cell size and nuclear size decreased, as did the 
ratio of nucleus to cytoplasm and number of nucleoli. 
Heterochromatin increased, and some mature organelles, 
such as mitochondria and endoplasmic reticulum, were 

visible. 
Several recent reports have described the presence 

of telomerase activity not only in cervical tumor lesions 
but also in premalignant lesions [12]. Wang [13] reported 
that telomerase activity in cells from patients with CIN 
was higher than in cells from patients with cervicitis. 
Moreover, there was a significant correlation between 
the severity of cervical lesions and the signal intensity 
of telomerase activity. Telomerase activity might 
be considered to be a marker of early diagnosis and 
progression of cervical neoplasia [14–15]. In this study, after 
treatment with Nordy for 48–96 h, telomerase activity 
decreased in a time-dependent manner. This result shows 
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8. Snyder M, He W, Zhang JJ. The DNA replication factor MCM5 is 
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that Nordy downregulated telomerase activity in H8 cells.
Our experiments showed that Nordy inhibited the 

proliferation of HPV16 subgene-immortalized human 
endocervical cells, induced cell differentiation, and 
promoted apoptosis. This may be via a mechanism 
whereby Nordy inhibited DNA reproduction in the S 
phase, and downregulated H8 cell telomerase activity. 
These results suggest that Nordy may be a promising new 
therapeutic for tumors or precancerous lesions.
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Intrathoracic goiter (IG) is defined as a goiter that is 
located partially or totally in the anterior or posterior 
mediastinum, and its incidence is associated with 
multinodular goiter; therefore, it is more frequent in 
areas with endemic iodine deficiency [1–2]. Generally, 
the incidence of intrathoracic thyroid goiters (ITGs) is 
approximately 10%–15% of all mediastinal masses, and 
of these, the majority (75%–95%) are located in the 
anterior superior mediastinal compartment [3], whereas 
approximately 10%–15% are located in the posterior 
mediastinum. Posterior mediastinal goiters (PMGs), either 
retrotracheal or retroesophageal, are rare, comprising 4% 
of all mediastinal goiters [4]. They are commonly of neural 
origin and develop into isolated thyroid tumors within the 
mediastinum or descend into the retrosternal loose tissue 
space of the neck, which may cause various compressive 
symptoms when they reach a certain size. Most anterior 
mediastinal goiters can be removed by a transcervical 
approach, but those that extend into posterior mediastinal 
goiters may require additional extracervical incisions [5].

Case presentation

A 54-year-old Chinese woman was admitted to our 
hospital (The Affiliated Qingdao Hiser Medical Center of 
Qingdao University Medical College, China) with a chief 
complaint of chest tightness and shortness of breath after 
activities for more than 3 weeks without hemoptysis or 
dysphagia. Physical examinations showed a heart rate of 
80 beats/min, sinus rhythm Qi, regular rate and rhythm 
with no murmurs or bruits, blood pressure of 140/85 
mmHg, and no obvious mass in the neck. Hematological 
examination showed normal thyroid function. Computed 
tomography (CT) of the neck and chest showed a goiter 
of low density in the right thyroid and a giant cystic 
nodule on the back of the right thyroid, which grew into 
the right posterior superior mediastinum (Fig. 1a). The 
tumor was located between the spine and the dorsal part 
of the trachea and esophagus, and its lower edge extended 
beyond the aortic arch and compressed the trachea to the 
left (Fig. 1b–1d). Thyroid 99TcmO4-tracer static imaging 
showed a normally positioned but indistinct thyroid 
gland. The right lobe of the thyroid was enlarged. The 
tracer showed uneven distribution within the futaba 
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Fig. 1  CT scan of a giant thyroid goiter in the posterior mediastinum. (a) Enhanced CT scan reveals the right thyroid lobe (arrow) with a small cyst and 
a giant low-density goiter on the posterior aspect of the right lobe. (b) Enhanced CT clavicle cross section reveals the giant goiter located in the posterior 
mediastinum, compressing the trachea and esophagus. (c) CT of the chest reveals that the goiter is well beyond the aortic arch and compresses the 
superior vena cava. (d) CT of the chest reveals that the lower edge of the goiter reaches the carina of the trachea. (e) Thyroid 99TcmO4-tracer static 
imaging shows a normally positioned but indistinct thyroid gland. The right lobe of the thyroid is enlarged. The tracer uneven distribution within the 
futaba thyroid. An abnormal concentration of tracer is visible in the lower right lobe, and the tracer distribution is significantly sparse in the upper pole of 
the right lobe and the left lobe of the thyroid. (f) Bronchoscopy shows obvious stenosis in the right side of the airway due to the external goiter. (g) The 
carina is sharp

Fig. 2  Pathology revealed a fully encapsulated mass measuring 10.5 cm × 7.2 cm × 4.5 cm. The cystic solitary mass was hypervascular. Located in 
the right posterior mediastinum, the nodular goiter was considered to be derived from ectopic thyroid (hematoxylin-eosin, original magnification × 20)
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thyroid. An abnormal concentration of tracer was visible 
in the lower right lobe, and the tracer distribution was 
significantly sparse in the upper pole of the right lobe 
and the left lobe of the thyroid (Fig. 1e). Bronchoscopy 
revealed clear tracheal rings, sharp carina, and an obvious 
stenosis of the right of airway due to external pressure 
(Fig. 1f–1g). In August 2014, surgery was performed by 
right posterolateral thoracotomy of the fourth intercostal 
space. A posterior mediastinal tumor consistent with 
the location on CT was identified, and the right lobe 
was not excised. Pathology revealed a fully encapsulated 
mass measuring 10.5 cm × 7.2 cm × 4.5 cm. The cystic 
solitary mass was hypervascular. Located in the right 
posterior mediastinum, the nodular goiter was considered 
to be derived from ectopic thyroid tissue (Fig. 2). The 
final diagnosis was a secondary giant thyroid goiter in 
the posterior mediastinum. In October 2014, the latest 
follow-up showed that patient had no symptoms after 
activity, and had no thyroid dysfunction.

Discussion

Haller first described intrathoracic goiter (IG) in 1749 
and, since then, some have defined it as a goiter that is 
totally or partially located in the mediastinum and that, 
when the neck is in an over-extended position, has a 
lower edge at least 3 cm below the manubrium of the 
sternum. Other authors define it as a thyroid gland that 
has grown to double its normal size and has 50% of its 
tissue below the suprasternal notch [1]. According to the 
origin of thyroid tissue, IG can be divided into primary 
intrathoracic goiter (PIG) and secondary intrathoracic 
goiter (SIG). The majority of IGs are secondary ones that 
arise from the lower part of one lobe or both lobes of the 
cervical thyroid or isthmus and grow inferiorly through 
the thoracic inlet. PIG only accounts for 0.2%–1% of all 
IGs, and it affects female patients more often (male:female 
= 1:3 or 1:4) [6]. During the embryonic development of the 
thyroid gland, part or all of the thyroid blastoma leaves 
the primordium and is pulled into the thoracic cavity by 
the descendent heart and great vessels, then continues 
to develop in the thoracic cavity, forming the final 
PIG. Because of different origins, secondary posterior 
mediastinal goiter is often contiguous with the cervical 
thyroid gland, with a blood supply from the inferior 
thyroid artery and its branches, whereas primary posterior 
mediastinal goiter maintains little or no connection with 
the cervical thyroid gland, and has a blood supply derived 
from intrathoracic arteries [7].

Posterior mediastinal goiters constitute only 4% of all 
posterior mediastinal masses and 10%–25% of all IGs. Most 
PMGs are found in the right mediastinum, irrespective of 
the thyroid lobe of origin. Anatomically, PMGs in the right 
mediastinum generally grow to a position of relatively 

lower resistance than in the left posterior mediastinum, 
and this helps right posterior mediastinum goiters to 
form. Because the thymus (which may atrophy), left 
and right brachiocephalic veins, and superior vena cava 
are anterior, and the aortic arch and its three branches 
(phrenic nerve and vagus nerve have smaller resistance) 
are in the middle left of the retrosternal space, tumor 
growth will be constricted there. According to most 
authors, goiters are generally asymptomatic in 20%–30% 
of cases when the goiter is small, and many cases are only 
found incidentally by chest radiographic examination or 
autopsy. Patients experience symptoms after many years 
of evolution, due to the slow growth of this lesion. As 
the goiter increases in size, the most commonly reported 
symptom is a cervical mass (in 40%–50% of cases). There 
may be secondary symptoms caused by compression of 
intrathoracic structures, including dyspnea, stridor, and 
shortness of breath, all caused by airway compression. 
In some series it is reported that 50% of patients with 
IGs had these symptoms. Other compressive symptoms 
are dysphagia, seen in approximately 30%–40% of 
cases (more frequent in PMG), rhonchus in 13%, and 
other more infrequent symptoms caused by vascular 
compression that cause esophageal varices with digestive 
hemorrhages, superior vena cava syndrome, transient 
ischemic events, and cerebral edema. In 80%–90% of 
these patients, a palpable cervical mass, among other 
symptoms, is observed. Pemberton’s sign and tracheal 
deviation can also be observed [6, 8–10].

Radiographic imaging is the most effective and 
necessary diagnostic method for IGs. Chest X-ray 
shows a mediastinal mass or a thickening of the upper 
mediastinum, as well as tracheal deviation from the 
midline and different degrees of compression. Computed 
tomography (CT) provides precise information on the 
relationship between intrathoracic organs and the goiter, 
and is very useful to the surgeon when planning the type 
of approach. On CT films, IG usually manifests as a clear 
boundary mass, and its density varies due to the amount of 
iodine it contains: when the amount of iodine in the mass 
is low, its density is close to the soft tissue of the chest wall, 
and when the amount of iodine is high, its density could 
be significantly higher than that of soft tissue. In addition, 
its density can be uneven due to colloid cysts and calcified 
plaques. Radionuclide scan is also a common diagnostic 
method, but it is not as effective when compared with its 
usage in thyroid goiters of other regions, because ITGs do 
not always uptake iodine. A definitive diagnosis is made 
using either radiologically guided fine needle aspiration 
cytology or surgical procedures such as video-assisted 
thoracoscopic-guided biopsy.

Once a diagnosis is made, IGs should be treated 
surgically for several reasons: (1) they do not respond 
to medical treatment; (2) in order to establish a tissue 
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diagnosis when malignancy is suspected and for 
threatening potential malignancy; and (3) to prevent 
potential acute airway compromise [11]. Surgical removal 
can be performed by an inferior cervical collar incision in 
the majority of SIGs. A review of the literature shows that 
experienced surgeons need to perform an extracervical 
approach in 2%–3% of cases [12]. In particular, PMGs that 
extend beyond the aortic arch may require additional 
extracervical incisions. The type and extent of surgery are 
subjects of controversy. Partial resection is recommended 
since it minimizes the surgical risk of damage to the 
parathyroid glands and recurrent nerves; however, a 
significant proportion of patients (12%–20%) suffer a 
relapse of the lesion 20–30 years later. Therefore, total 
thyroidectomy is the technique of choice, especially in 
those patients with a life expectancy greater than 10 years 
[1]. 

There are a variety of surgeries, and the choice of 
operation depends on the location, size, and relationship of 
the mass to vital mediastinal structures. This information 
is obtained from imaging tests. The most common surgical 
approach is through a collar incision, since more than 
90% of all goiters with an intrathoracic component can 
be extracted by this technique [10]. It is necessary to use 
a cervicothoracic approach, especially in those patients 
with primary goiters and those located in the posterior 
mediastinum. Different approaches are used to resect 
certain IGs, including partial or total median sternotomy, 
thoracotomy, and thoracoscopy. Median sternotomy is 
the preferred route and is indicated in very large IGs with 
a blood flow derived from intrathoracic vessels, goiters in 
the posterior mediastinum that displace or compresse the 
aortic arch associated with superior vena cava syndrome, 
recurrent goiters, and malignant substernal goiters with 
lymph node metastasis. Thoracotomy may be appropriate 
for IGs located in the middle or posterior mediastinum. 
A high thoracotomy incision provides a wide operating 
field and allows monitoring and direct visualization of 
the large vessels and the posterior mediastinum. In recent 
years, due to its many advantages, minimally invasive 
surgery is becoming increasingly popular. For example, 
in 2008, there were two cases of resection of posterior 
mediastinal goiters with minimally invasive surgery using 
the Da Vinci robot, but this technique is very difficult 
and is probably only appropriate for very small goiters. 
One study reported a 45% complication rate and a 3.6% 
mortality rate with thoracotomies compared with a 28% 
complication rate and a 0% mortality rate associated with 
video-assisted thoracoscopy (VATS) [13]. VATS has been 
used for resection of retrosternal goiters; however, we 
currently avoid it due to the lack of evidence supporting 
its application in retrotracheal goiter surgery. In 
conclusion, minimally invasive surgical techniques (Da 
Vinci robot, VATS, etc.) should be evaluated with further 

studies. The surgical complications include post-operative 
tracheal collapse, prolongation of mechanical ventilation, 
hypocalcaemia, damage of the recurrent nerves, 
hematoma and hemorrhage, surgical wound infections, 
and others. However, these complications are very rare; a 
prospective study of 201 thyroidectomies for multinodular 
goiter found only 1% with definitive complications. 
Furthermore, that study identified hyperthyroidism and 
goiter size as risk factors for these complications. Briefly, 
the main current approaches for thyroid surgery are 
cervical incision, cervicothoracic incision, thoracotomy 
approach, and thoracoscopy technology, each of which 

Table 1 Thyroid surgical approaches
Surgical approach  Advantages & Disadvantages
Cervical incision Most retrosternal goiters can be resected through a 

cervical approach. This neck incision is small, and 
patient trauma is minimal with a short postoperative 
hospitalization time. However, poor access can 
increase the risk of surgery and provide bad exposure 
to the surgical visual field. For giant goiters, this 
surgical approach usually does not enable complete 
resection and can increase the risk of uncontrolled 
bleeding, damage to the recurrent laryngeal nerves, 
etc. 

Thoracotomy 
approach

This approach provides a wide operative field and 
can remove the mass more completely. However, 
it is associated with a long hospitalization time 
and a significant injury to the patient, with frequent 
complications, for example, postoperative atelectasis 
and hypoxia. It is usually used to resect recurrent 
goiter, ectopic goiter, invasive goiter, malignant goiter, 
and retrovascular goiter.

Cervicothoracic 
incision

This approach is a quick, reliable, and excellent 
surgical method that can easily control any vascular 
injury and avoid catastrophic results. It provides a 
wide exposure, facilitating complete removal of the 
mass from both the cervical region and mediastinum. 
However, this approach causes more trauma to 
the patient than does a cervical incision. It has a 
good effect for acute upper airway obstruction and 
retrosternal goiters, for instance those extending 
beyond the aortic arch into the posterior mediastinum.

Thoracoscopy 
technology

Video-assisted thoracoscopic surgery is a minimally 
invasive approach. It is associated with quicker 
recovery, less morbidity, less early postoperative pain, 
fewer chest tube days, shorter hospital stay, and faster 
return to work than open surgery. It is also a diagnosis 
modality and reduces the dose of required anesthetic. 
However, it also has some drawbacks such as the 
inability to control massive hemorrhage and other 
emergent cases. Overall, it is better for the resection 
of small goiters and primary intrathoracic goiters. It is a 
complex technology that requires professional training 
and needs to be evaluated with further studies.
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has advantages and disadvantages (Table 1). Determining 
the optimal surgical approach depends on the patient’s 
condition.

Conclusion
Most mediastinal tumors are benign lesions. IGs 

represent a small percentage of these tumors. IGs have 
a poor response to thyroxine treatment, and iodine 
treatment is possible in high-risk patients. Therefore, 
surgery is the treatment of choice. Most retrosternal 
goiters can be resected through a transcervical approach, 
but those that extend beyond the aortic arch into the 
posterior mediastinum are better managed by sternotomy 
or lateral thoracotomy. For optimal surgical exposure, we 
recommend the use of transthoracic approaches, such as 
median sternotomy and thoracotomy, for retrosternal 
goiters and for large goiters situated in the mediastinum 
causing tracheal compression. A posterior mediastinal 
goiter with mediastinal compressive symptoms is 
an indication for surgery. Lateral thoracotomy is an 
alternative approach for IGs that extend into the posterior 
mediastinum, and care must be taken to avoid injury to 
surrounding structures. This requires a combined surgical 
approach by both general surgeons and cardiothoracic 
surgeons once the diagnosis is confirmed. Finally, the 
choice of surgical type depends on the location, size, and 
relationship of the mass to vital mediastinal structures.
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Phyllodes tumors (PTs) are a group of well-demarcated 
fibroepithelial tumors, accounting for 0.5–1% [1] of primary 
breast tumors. PTs are classified as benign, borderline, or 
malignant. Although most PTs are benign, the recurrence 
rate is relatively high, and malignant PTs may metastasize 
to multiple organs through the bloodstream [2]. We report 
a case in which PT metastasized to the lungs.

Case report

A 51-year-old woman was admitted to the surgical 
department of our hospital for a tissue mass in her 
right lower lung. No symptoms, such as chest tightness, 

asthma, or chest pain, were detected, and she had no 
history of chronic coughing, asthma, excessive phlegm 
accumulation. Her clinical diagnosis was pulmonary 
tumor, and a wedge-shaped resection was performed on 
the right lower lung mass under general anesthesia. The 
postoperative routine involved pathological examination: 
the lung excision measured 7 × 3 × 4 cm, with a clear 
border, and a tough ashen tubercle that measured 3.6 × 
3.7 × 3 cm was observed in the cut section. Microscopic 
examination showed a fibroepithelial neoplasm composed 
of residual ductal epithelium in the background of a 
markedly hypercellular spindle cell stroma (Fig. 1). A 
leaf-like architecture and stromal overgrowth were 
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Objective Breast phyllodes tumors (PTs) are rare fibroepithelial tumors that are characterized by 
formation of foliation patterns. Behaviorally, only relatively poor prediction of PTs is possible based on their 
histological appearance. PTs are frequently misdiagnosed because they are difficult to differentiate from 
soft tissue tumors. In this report, we describe the pathological features of a rare case of PT and review the 
relevant literature, summarizing the essentials of the diagnosis and differential diagnosis, while attempting 
to avoid misdiagnosis or missed diagnosis of the tumor to the best of our abilities.
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Results Long spindle-shaped tumor cells were observed using microscopy. The cells were arranged in 
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index was 40%.
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lungs. Although malignant breast PTs are rare, a detailed medical history that includes prior surgical history 
is required to avoid wrongful or missed diagnosis.
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observed, which also showed fibroepithelial stromal 
hypercellularity, nuclear pleomorphism, mitoses (Fig. 
2), and necrosis (Fig. 3). We observed 11 mitoses per 
10 high-power fields of view; the spindle-shaped 
tumor cells were arranged in bundles, whirlpools, 
and braided. The tumor had a pushing and infiltrative 
margin. Immunohistochemical studies of the spindle-
shaped tumor cells were positive for actin,PR, CD10, 
SMA, Bcl-2,and negative for CKP, S-100, CD34, ER. The 
Ki-67 index was 40%. A review of the medical history 
showed that the patient had previously undergone a right 
breast lump resection in August 2011. The postoperative 
pathology demonstrated that this was a case of malignant 
PT, and the mastectomy specimen was examined. 
Microscopic examination showed the disappearance of 
breast lobules, stromal hypercellularity, a pushing and 
infiltrative margin, and cleft-like ductal epithelium 
by compression. The spindle-shaped tumor cells were 
arranged in bundles, with a whirlpool pattern, and 
braided (Fig. 4). The tumor cells were characterized by an 
uneven distribution, showing a dense and heteromorphic 
pattern. Additionally, we observed tumor giant cells like 
those found in sarcoma (Fig. 5), mitoses ≥ 10/10 HPF 
(high power field). Using an immunohistochemistry 
approach, we observed the following spindle cells: were 
positve for CKP, EMA, Vimentin, Act, SMA, PR, P53, and 
nagative for CD117, Des, NSE, the Ki-67 index was 40%. 
The staining intensity of Ki-67 was also strongly apparent 
around the catheter (Fig. 6). Combined with the clinical 
history and primary pathological diagnosis, this patient 
was diagnosed as having pulmonary metastases arising 
from malignant PT.

Discussion

PTs are rare tumors of the breast accounting for 2.5% 
of all breast fibroepithelial tumors, most of which occur 
in middle-aged women [3]. Clinically, PTs tend to be 
present as continually growing, painless breast masses [4]. 
The median size of PTs are usually 4 cm. The two clinical 
characteristics of PTs are recurrence and metastasis. PTs 
of any grade have the potential for recurrence; moreover, 
during local recurrence, the classification grade can 
worsen. Another characteristic of PTs is metastasis; 
the rate of PT metastasis is about 6.2–25% [5]. The main 
metastatic mode is by blood, and an intravenous tumor 
embolus could be detected (Fig. 7). Metastatic sites 
are mainly limited to the skeleton, lungs, kidneys, and 
heart [6- 9]. Classically, it was noted that metastases from 
PTs were consistently preceded by a primary malignant 
diagnosis, but there are exceptions. Abdalla had reported 
that metastases occurred in 3.2% of benign PTs, which 
remains controversial [10]. Although metastasis is a rare 
occurrence in benign PTs, metastases may be of great 

diagnostic value in malignant diagnosis; however, they 
cannot be used as evidence for final diagnosis.

Because clinical manifestations of PTs are not distinct, 
there are several methods such as shear wave velocity and 
different probe orientations that have been used in its 
diagnosis [11]. Pathology is the major diagnostic modality, 
which is also the gold standard used for diagnosis [12]. The 
cut surface of the mass has a brownish pink appearance, 
with a structure of mucoid or flesh; additionally, a 
whirlpool structure with a leaf bud-like curved fissure 
can be seen. Microscopic examination showed leaf-
like fronds protruding into cystically dilated ducts and 
stromal hypercellularity. PTs are classified by the World 
Health Organization (WHO) into the categories benign, 
borderline, and malignant. These grade categories are 
based on stromal cellularity and atypia, mitotic count, 
stromal overgrowth, and the nature of their tumor borders 
[13]. Apart from grading, however, is a compound problem 
in clinical practice. In general, benign PT interstitial cells 
are mostly spindle shaped and mitotic figures are rare. As 
interstitial cells have more pleomorphism with increased 
mitotis, and with the appearance of permeable margins, 
PTs are often considered to be malignant. In addition, the 
expression rate of multiple biological markers, such as 
P53, Ki-67, CD117, EGFR, VEGR, and P16 also increased 
gradually as the PT grade progresses. These tests can be 
helpful for differential diagnosis of PT. In addition, when 
the tumor appears to be heterogeneous, the malignancy 
should be diagnosed even if the above features are 
lacking [14]. In terms of pathogenesis, PTs are thought to 
originate from intralobular or periductal stroma, which 
may be primary or evolved from fibroadenoma. In the 
case reported here, which belongs to the latter, there is a 
fibroadenoma area around the tumor (Fig. 8).

There are several diseases that must be differentiated 
from PTs. First, PTs should be differentiated from 
leiomyoma and rhabdomyosarcoma. Lung spindle cell 
nodules must be ruled out for the diagnosis of several 
primary tumors, including leiomyoma sarcoma and 
rhabdomyosarcoma. This exclusion can be made by 
immunohistochemistry. In addition, the cytoplasm of 
rhabdomyosarcoma spindle cells has a red appearance. 
By microscopy, rhabdomyoblasts can be detected by 
careful observation. Second, they should be distinguished 
from spindle cell carcinoma. A solitary mass, located at 
the edge of the lung, excludes spindle cell carcinoid. The 
keratin and neuroendocrine markers are always positive 
for spindle cell carcinoids, and can be differentiated 
from PTs. Third, PTs can be easily misdiagnosed as an 
inflammatory myofibroblastic tumor (IMT). The main 
characteristic of this tumor is the presence of spindle 
cells. The immunohistochemical and ultrastructural 
characteristics are consistent with myofibroblasts and 
are often accompanied by severe mononuclear cell 
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Fig. 1 Microscopic examination showed a fibroepithelial neoplasm 
composed of residual ductal epithelium in the background of a markedly 
hypercellular spindle cell stroma  (HE × 400)

Fig. 3 Necrosis were observed (HE × 100)

Fig. 5 Tumor giant cells like those found in sarcoma were 
visible (HE × 400 )

Fig. 7 an intravenous tumor embolus could be detected(HE × 200)

Fig. 2  Mitoses were observed (HE × 400)

Fig. 4 The spindle-shaped tumor cells were arranged in bundles, 
with a whirlpool pattern, and braided (HE × 100)

Fig. 6 The staining intensity of Ki-67 was strongly apparent 
around the catheter  (SP × 100)

Fig. 8 There was a fibroadenoma area around the tumor (HE × 100)

infiltration (mainly lymphocytes) and closely associated 
with spindle cells. ITM constant appears to involve 2p23 
chromosome translocation and the overexpression of the 
ALK gene regulatory protein [15], but this is not observed in 

PT. Finally, the morphologic form of metaplastic cancer 
is sometimes similar to that of poorly differentiated 
malignant PTs. The identification of the two is mainly 
dependent on immunohistochemistry. 
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rare case report and literature reviews. Oncol Letters, 2016, 12: 121–124.
8. Karczmarek-Borowska B, Bukala A, Syrek-Kaplita K, Ksiazek M, et al. 

A rare case of breast malignant phyllodes tumor with metastases to the 
kidney case report. Medicine, 2015, 94: e1312.

9. Yoshidaya F, Hayashi N, Takahashi K, et al. Malignant phyllodes tumor 
metastasized to the right ventricle: a case report. Surg Case Rep, 2015, 
1: 121.

10. Abdalla HM, Sakr MA. Predictive factors of local recurrence and survival 
following primary surgical treatment of phyllodes tumors of the breast. J 
Egypt Natl Cancer Inst, 2006,18: 125–133.

11. Huang Y, Deng YB, Wang LP, et al. Quantitative differential diagnosis of 
breast tumors using shear wave velocity and different probe orientations.
Oncol Transl Med, 2017, 3: 52–56.

12. Nie XM, Wang Y, Yao XP. Pulmonary metastases 12 years after a 
mastectomy for borderline phyllodes tumor. Chin Med J, 2011,124: 4376–
4377.

13. World Health Organization. Histological typing of breast tumors. Tumor, 
1982, 68: 181–198. 

14. Li SY, Zhang S, Chen LY, et al. Significance of clinicopathological features 
in differentiating lobular tumors from fibroadenoma. J Third Mil Med Univ 
(Chinese), 2013, 35: 1880–1882. 

15. Cessna MH, Zhou H, Sanger WG, et al. Expression of ALK1 and p80 in 
inflammatory myofibroblastic tumor and its mesenchymal mimics: a study 
of 135 cases. Mod Pathol, 2002, 15: 931–938.

16. Dong HM. The Clinical Analysis of Breast Phyllodes Tumors. Chin J 
Gener Prac (Chinese), 2013, 11: 1253.

In conclusion, spindle cell tumors in the lung should 
first be considered as metastatic neosplasm, because most 
soft-tissue sarcomas that metastasize through bloodstream 
commonly metastasize to the lungs. Although malignant 
breast PTs are rare, a detailed medical history that 
includes prior surgical history is required in order to 
avoid wrongful and missed diagnosis. For the treatment 
of malignant PT, the international recognized surgical 
resection approach and postoperative chemotherapy are 
recommended as the most effective forms of therapy, 
which is similar to the chemotherapy program used for 
soft tissue sarcoma [16].

References

1. Tse GM, Niu Y, Shi HJ. Phyllodes tumor of the breast: an update. Breast 
Cancer, 2010,17: 29–34.

2. Sadatomo A, Hozumi Y, Shiozawa M, et al. Spontaneous Regression of 
Pulmonary Metastases from a Malignant Phyllodes Tumor. Jpn J Clin 
Oncol, 2011, 41: 915–917. 

3. Jang JH, Choi MY, Lee SK, et al. Clinicopathologic risk factors for the local 
recurrence of phyllodes tumors of the breast. Ann Surg Oncol, 2012, 19: 
2612–2617. 

4. Yan Z, Gudi M, Lim SH, et al. A large benign phyllodes tumour of the breast: 
A case report andliterature review. Int J Surg Case Rep, 2017: 192–195.

5. Rowe JJ , Prayson RA. Metastatic malignant phyllodes tumor involving the 
cerebellum. J Clin Neurosci,  2015, 22: 226–227.

6. Goh CHR, Lim YP, Su JW, et al. Cardiopulmonary thromboembolism of 
epithelioid angiosarcoma arising from malignant phyllodes tumour of the 
breast. J Clin Pathol. 2014, 67: 450–454. 

7. Liu M, Yang S, Liu B, et al. Giant malignant phyllodes tumor of the breast:  A 

DOI 10.1007/s10330-018-0255-5
Cite this article as: Li J, Li G, Xing YX, et al. A pulmonary metastatic 
breast phyllodes tumor and clinicopathology analysis. Oncol Transl Med, 
2018, 4: 31–34.



Oncology and Translational Medicine                                                  February 2018, Vol. 4, No. 1, P35–P37 
DOI 10.1007/s10330-017-0244-4 

Hepatoid adenocarcinoma of the stomach (HAS) is 
a subtype of gastric tumors with hepatoid features that 
frequently produces serum alpha fetoprotein (AFP) [1]. 
Although the pathogenesis and molecular biology of HAS 
is thought to be due to cellular trans-differentiation from 
glandular to hepatoid type, the underlying mechanism 
remains unknown. As its clinical diagnosis is rare and the 
tumor is difficult to diagnose with gastroscopic biopsy, 
this disease is often misdiagnosed. Herein, we present a 
case from our hospital (Dalian Municipal Central Hospital, 
Dalian, China) to help improve our understanding of HAS 
and provide evidence for its treatment and prognosis.

Case report

A 68-year-old man was admitted to our hospital with the 
chief complaint of upper abdominal pain that had begun 
one month prior. The pain accompanied with abdominal 

distension was more severe at night, but without nausea 
and vomiting. As the patient did not experience any 
relief from the pain, he visited our hospital on April 17, 
2017. Physical examination of the patient on admission 
revealed a pale appearance, his superficial lymph nodes 
were impalpable, his abdomen was soft to the touch, no 
palpable mass, rebound tenderness, muscle tension, or 
ascites; his liver and spleen did not extend beyond the 
ribs; and normal bowel sounds were observed. The results 
of regular laboratory blood tests (red blood cell count, 
hemoglobin, hematocrit, and electrolytes) were normal; 
the patient’s AFP, carcinoembryonic antigen (CEA), and 
cancer antigen (CA) 19-9 levels were 9.1 ng/mL, 1.5 μg/L, 
and 3.0 kU/L, respectively. Additionally, he tested negative 
for hepatitis B surface antigen and antibody, and hepatitis 
C antibody. Chest computed tomography (CT) showed no 
abnormalities. Contrast-enhanced CT displayed a 3.0 cm 
× 3.0 cm mass in the gastric antrum, but no abnormalities 
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Objective Hepatoid adenocarcinoma of the stomach is exceedingly rare. Only a few cases have been 
reported worldwide. In this report, we describe our pathological findings along with a review of the literature 
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Results A radical gastrectomy was performed and postoperative histopathology showed a moderately 
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Conclusion Hepatoid adenocarcinoma of the stomach is a rare malignant neoplasm. The diagnostic 
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were found in the liver, gallbladder, pancreas, spleen, 
or abdominal lymph nodes. The gastroscopy showed a 
protruded lesion (3.0 cm × 3.0 cm) on the posterior wall 
of the gastric antrum that was subsequently confirmed as 
an adenocarcinoma following pathological assessment of 
the biopsy sample (Fig. 1).

A radical gastrectomy was performed successfully on 
April 22, 2017. Postoperative histopathology showed a 
moderately differentiated adenocarcinoma with a partial 
hepatoid adenocarcinoma (Fig. 2) that had invaded the 
serous layer. Cancer cells were not visible within the 
vasculature, and no invasive cells were noted at the upper 
and lower cutting edges. Six of the eight regional lymph 
nodes checked were metastatic. Vascular congestion, 
interstitial edema, and cancer invasion into the omentum 
were not detected. Immunohistochemically, the tumor 
cells were positive for cytokeratin (CK) 7 (+), CK19 (+), 
Ki67 (+70%), villin (partial +), AFP (partial +), and Gly3 
(partial +). Postoperatively, the level of AFP decreased 
to 3.8 ng/mL within 2 weeks; however, no adjuvant 
chemotherapy was performed because the patient refused 
to treatment. To date, the patient has shown favorable 
recovery and had been free of recurrence for 6 months. 
Long-term, regular follow-up of the patient is currently 
ongoing.

Discussion

Hepatoid adenocarcinoma (HAC) is a rare type of 
extrahepatic tumor that is morphologically similar to 
hepatocellular carcinoma (HCC) [2]. HAC has been reported 
to develop in a variety of organs, such as the stomach, 
lungs, gallbladder, urinary bladder, esophagus, pancreas, 
peritoneum, colon, and rectum. From a histological 
perspective, the stomach and liver are homologous to 
the anterior intestine during embryonic development; 
thus, abnormal differentiation of gastric cancer cells 
could result in their differentiating into hepatocytes to 
form HAS [3–4]. Clinically, the age of patients ranges from 
44 to 87 years, and the ratio between men and women 
is 2.3 to 1. The main symptoms include epigastric pain 
and general fatigue due to anemia. Majority of the cases 
present at an advanced stage, with elevated serum AFP 
ranging from < 1.0 ng/mL to 700 000 ng/mL. Frequently, 
metastasis occurs to the lymph nodes and to the liver 
[5]. Approximately 70%–80% of patients with HAS have 
increased AFP levels, which generally declines within 1 
to 2 weeks following surgery, and is restored to normal 
two months post-surgery [6]. Our patient was an elderly 
man who demonstrated elevated levels of AFP prior 
surgery.

As originally described by Ishikura et al [7], the 
typical differentiation of HAS is comprises both 
adenocarcinomatous and hepatocellular regions. The 

two areas are often intermingled with one another, 
and extensive venous involvement of the tumor cells 
was noted. Most adenocarcinoma cells are papillary or 
tubular. In HCC-like areas, cancer cells are present in 
cord- or nest-like arrangements, along with interstitial 
capillary-rich connective tissue and blood sinuses. 
Moreover, the tumor cells contain various serum proteins, 
including AFP, alpha-1 antitrypsin (AAT), albumin, and 
prealbumin in their cytoplasm, which can be confirmed 
via immunohistochemical staining. Therefore, positive 
expression of AFP, Gly3, and CK19 are often detected 
in majority of the tumor cells in the hepatocellular 
differentiation regions [8]. 

Endoscopic biopsies are superficial and limited in 
scope, whereas hepatocellular differentiation regions 
are often located deep within the tumor tissues; thus, 
preoperative diagnosis of HAS is particularly difficult 
because most patients can only be diagnosed by relying 
on postoperative pathology and immunohistochemical 
analysis. However, irrespective of whether the levels 
of AFP are elevated, the appearance of hepatocellular 

Fig. 1 Gastroscopy showing a protruded lesion (3.0 cm × 3.0 cm) on the 
posterior wall of the gastric antrum

Fig. 2 Histopathology showed a moderately differentiated adenocarcinoma 
with part of hepatoid adenocarcinoma (deep dyeing with hematoxylin and 
eosin, × 400)
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differentiation regions in adenocarcinoma tissues can 
considered as a gold standard for diagnosing HAS. 
Additionally, if a patient with HAS also demonstrates 
from liver metastasis, we need to distinguish between the 
former and primary liver cancer. In general, the latter 
often requires a history of hepatitis and cirrhosis, and it is 
more common to find a single nodule; while metastasis to 
the stomach is extremely rare, with the first invasion layer 
being the serous membrane of the stomach. In addition, 
the disease should be distinguished from other tumors, 
such as germ cell tumors, which are also accompanied by 
elevated levels of AFP.

A standard treatment approach for HAS has yet to 
be established. Radical surgery is extremely crucial 
when feasible. Similarly, adjuvant therapy such as 
chemotherapy, immunotherapy, and radiotherapy are 
also important in prolonging survival and improving 
patients’ quality of life postoperatively. According to 
previous reports, 5-fluorouracil (5-FU) and mitomycin C 
(MMC)-based chemotherapy are the most recommended 
treatment regimens, although their efficacies still warrant 
further research [9–10]. The prognosis of HAS is extremely 
poor, and has a high tendency to metastasize and relapse, 
with a median overall survival period of 10 to 18 months. 
AFP expression and tumor-node-metastasis (TNM) stage 
are closely related to its prognosis [11]. In our case, AFP 
expression was positive, the tumor stage was considered 
to be T4N2M0, and no recurrence or metastasis were 
observed despite chemotherapy not being administered 
postoperatively.

In conclusion, HAS is a rare malignant neoplasm 
observed in clinics and is prone to misdiagnosis. There 
have only been a few cases of HAS reported previous in 
the literature; hence we present a case of HAS from our 
hospital to enhance our understanding of this disease in 
an effort to decrease its misdiagnosis.
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