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Observation on the therapeutic effect of chemotherapy 
combined with Banxia Xiexin decoction on duodenal cancer 

under CT enhanced scanning 

INTRODUCTION 

The incidence of duodenal adenocarcinoma is  
below 0.5/100,000, accounting for 0.3% to 1.0% of 
gastrointestinal tumors and 25% to 35% in small 
intestinal malignant tumors (1, 2). Primary duodenal 
carcinoma (PDC) specifically refers to malignant        
tumors originating in each segment of the duodenum. 
The clinical manifestations of patients lack specificity, 
and the means of examination is limited, which often 
lead to ignorance and misdiagnosis (3). The delayed 
diagnosis may result in local invasion or distant          
metastasis of the tumor, thus missing the opportunity 
for radical cure (4). With the continuous                     
development of detection technologies such as             
endoscopic ultrasonography, endoscopic retrograde                        
cholangiopancreatography (ERCP) and the deepening 
understanding of the disease, many PDCs are           
correctly diagnosed at an early stage. Treatment            
options such as surgery, chemotherapy are mainly 
recommended for patients with duodenal                       
adenocarcinoma. Surgical treatment is the first 
choice, which varies according to the differentiation, 
location, and degree of accumulation of the tumors (5). 

However, the prognosis remains poor in these             
patients and the 5-year survival of around 50% can 
be achieved after surgery and other anti-cancer            
therapy (6, 7). 

Accumulating evidence has revealed that herbal 
traditional Chinese medicine (TCM) provides an           
effective approach in the management of                         
gastrointestinal disorders (8, 9). Banxia Xiexin            
Decoction (BXD) is a classic TCM prescription           
recorded in Treatise on Febrile Diseases and Synopsis 
of Prescriptions of the Golden Chamber. It contains 7 
types of Chinese herbal medicine including Banxia 
(washed) half a liter, Scutellaria baicalensis, dried 
ginger, ginseng, licorice (burned) each three or two, 
Coptis chinensis (one or two), and jujube (brown) 
twelve, and is mainly used to treat digestive system 
diseases, and studies also reveal the anti-tumor  
property of this prescription (10, 11). For example, this 
formula is reported to inhibit the proliferation and 
alleviate the drug sensitivity of drug‑resistant gastric 
cancer cells via the IL‑6/JAK/STAT3 signaling (11). A 
case report has shown that BXD combined with          
afatinib is effective to treat advanced gallbladder  
cancer, and the symptoms such as diarrhea disappear 
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and the tumor was controlled (12). Lu et al. have            
indicate that BXD could block irinotecan-induced  
diarrhea in the treatment of small cell lung cancer. 

In this study, we aimed to observe and evaluate 
the therapeutic effect of Banxia Xiexin Decoction on 
duodenal cancer using CT enhanced scanning                 
technology, which may provide novel therapeutic 
options for duodenal adenocarcinoma patients. 

 
 

MATERIALS AND METHODS 
 

General information 
In this retrospective study, a total of 80              

outpatients and inpatients in our hospital from        
January 2004 to December 2015 were included. 
Based on the principle of random drawing, patients 
were randomized into the control or treatment 
groups in a 1:1 ratio. The general information of          
patients was shown in table 1. Inclusion criteria:          
Primary duodenal cancer confirmed by pathological 
examination, endoscopy, surgery, gastrointestinal 
angiography, computed tomography (CT) and              
magnetic resonance imaging (MRI). Exclusion        
criteria: Pancreas, bile duct and other periampullary 
carcinomas; Carcinoid, neuroendocrine carcinoma, 
lymphoma and sarcoma. Totally 80 primary duodenal 
carcinoma (PDC) patients were included in this study. 
The information of basic clinical characteristics and 
tumor characteristics of patients was collected. PDC 
stages were defined based on the American Joint 
Committee on Cancer (AJCC) staging criteria, the 7th 
edition in 2010, and the degree of histological              
differentiation was differentiated according to the 
World Health Organization (WHO) classification             
criteria; the tumor grade was defined as well,                 
moderate, poor and undifferentiated according to the 
WHO standard grading system. 

Inspection method 
Patients with suspected primary duodenal         
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adenocarcinoma underwent enhanced CT scan, MRI 
and pathological examination, and pathological            
diagnosis was the gold standard. The day before the 
examination, the patient was informed with general 
instructions, and fast for 3 hours before the                  
examination. For CT enhanced scan examination, a 16
-slice spiral CT scanner (GE Healthcare, USA, model: 
GE16 row) was used. Patients were instructed to take 
a supine position, with the head first, and raise the 
arms to the top of the head. The electrodes were then 
placed, and the skin of patients was kept dry. Then 
patients were instructed to relax the abdomen, hold 
the breath for 5~6sec and start scanning. The param-
eters were set as follows: Voltage 120kV, current 
240mA, scanning layer thickness 3mm, and matrix 
512×512. Then all patients were scanned from the 
top of the diaphragm to the iliac crest, and enhanced 
scanning was performed after the plain scan               
according to the specific situation of the patient.             
Patients were injected with 100 mL Meglumine           
Meglumine Injection (A Bleike Xinyi Pharmaceutical 
Co., Ltd., Shanghai, China; Chinese medicine approved 
word H31023021, specification: 50mL: 30g) via             
cubital vein using high-pressure syringes (Toshiba, 
Japan), according to the patient’s body weight of 1.2 
mL/kg, the rate of 3.0 mL/sec. Then, 50 mL of normal 
saline was injected at the same speed to rinse. Eighty 
seconds after injection, scanning was started, and the 
scanning was delayed for 25 sec in the arterial phase, 
60 sec in the portal venous phase, and 120 sec in the 
equilibrium phase.  

After scanning, image reconstruction is performed 
on the original data. For MRI examination, a magnetic 
resonance scanner (Siemens, Germany, model:               
SiemensSkyra1.5) was used. Patient were maintained 
at supine position, with the arms raised to the top of 
the head, and the body phased array coil. During the 
scan, patients were asked to hold the breath, and then 
scanned from the top of the diaphragm to the iliac 
crest. The sequence included coronal, sagittal, and 
axial. The scan sequence was set up under slice               
thickness of 4.0 mm, field of view at 40cm×30cm,           
T1-weighted imaging (T1WI) (TR420ms, TE42ms), 
T2-weighted imaging (T2WI) (TR3000ms, TE110ms).  

After the plain scan, enhanced scan was                 
performed, and 100 mL of Meglumine Meglumine 
Injection was injected into the peripheral cubital vein 
of patients at the speed of 3.0 mL/sec. The delayed 
scan was 25 sec in the arterial phase, 60 sec in the 
portal venous phase, and 120 sec in the equilibrium 
phase. The above examinations were conducted by 2 
or more experienced physicians to observe and             
analyze the imaging situation of patients in the two 
groups, followed by the final diagnosis.  

 

Observation indicators 
The detection results of enhanced CT scan and 

MRI were compared in patients with suspected            
primary duodenal adenocarcinoma (13).  
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Variable 
Control group 

(n=40) 
Treatment 

group (n=40) 
P 

Sex       
Male/female 17/23 18/22 0.822 

Age (years) 64.2±2.3 63.8±1.9 0.399 

Tumor size (cm)     0.633 
≤4 28 26   
>4 12 14   

AJCC stage     0.873 
I 6 4   
II 10 12   
III 18 19   
IV 6 5   

Tumor grade     0.828 
well 11 12   

moderate 17 19   
poor 8 7   

undifferentiated 4 2   

Table 1. Clinical features of patients.  

AJCC, American Joint Committee on Cancer  



CT enhanced scan and MRI were compared in  
patients with primary duodenal adenocarcinoma  
lesions capsule enhancement performance, including 
no obvious enhancement, incomplete annular             
enhancement, complete annular enhancement (14).  

The diagnosis of CT-enhanced scanning and MRI 
were compared in the diagnosis of liver cancer,              
including specificity, sensitivity, accuracy, positive 
value and poor prognosis (15). Specificity = number of 
true negatives / (false + false positives) number of 
patients × 100%, sensitivity = number of true             
positives / (true positives + untrue) number × 100%, 
precision = (true + false positive) number / all events 
× 100%, positive betting rate = true positive / (true 
positive + negative) × 100%, negative prediction rate 
= negative / (true negative + false negative) × 100%. 

The imaging pictures of typical cases of primary 
duodenal adenocarcinoma diagnosed by CT enhanced 
scan and MRI examination were analyzed (figure 1).  

Treatment methods 
Patients in the treatment group received                  

serotonin blocker (granisetron, Fu’an Pharmaceutical 
Group Ningbo Tianheng Pharmaceutical Co. Ltd.) 
combined with chemotherapeutic drugs, and orally 
administrated with Banxia Xiexin decoction (150 ml 
at a time, twice a day) provided by our hospital to 
prevent nausea, vomiting and other gastrointestinal 
tract reaction. Patients in the control group received 
chemotherapy drugs, and serotonin blockers 
(granisetron) was used to prevent gastrointestinal 
reactions such as nausea and vomiting.  

 

Statistical methods 
Statistical analysis was conducted with Statistical 

analysis software (SAS, SAS Institute Inc., USA). The 
enumeration data were expressed as rate (%), and 
comparison between groups was subject to the X2 
test. The difference was statistically significant when 
P<0.05.  

 
 

RESULTS  
 

Patient characteristics 
As shown in table 1, data of totally 80 PDC           

patients were retrospectively analyzed. Patients in 

the control group consisted of 17 males and 23           

females, with an average age of 64.2±2.3 years old; 

the treatment group contained 18 males and 22             

females, and the average age was 63.8±1.9 years old. 

No significant difference was found between the 
baseline characteristics of two groups of patients 
(P>0.05). 

 

Comprehensive treatment efficacy analysis  
The control rate was 33.00% and the total            

efficiency was 93.50% for patients in the treatment 
group and 14.00% and 87.00 % for the treatment 
group, respectively. The overall performance of the 
two groups was significantly different (P<0.05),              
indicating that the treatment group was more               
effective in the therapy of PDC patients than the          
control group (table 2).  

Analysis of the treatment efficacy to prevent            
nausea and vomiting in the two groups 

The symptoms were significantly alleviated in 
patients treated with BXD combined with                      
chemotherapy drugs relative to the control group 
(P=0.004), which suggested that the combined             
treatment with Banxia Xiexin decoction showed           
better performance to prevent nausea and vomiting 
in chemotherapy patients (table 3).  

As shown in table 4, the changes in symptoms and 
signs in the two groups were subject to Ridit analysis, 
and we found significant differences in the changes of 
symptoms such as poor appetite and abnormal stool 
between the two different interventions (P<0.05). 

 

Gou & Zhou / Effects of BXD on duodenal cancer  635 

Figure 1. CT enhanced scan and MRI examination showing 
typical cases of primary duodenal adenocarcinoma. 

Group n 
clinical 
control 

effective efficient invalid 
total 

efficiency 

Treatment  
group 

40 
13

(33.00%) 
15

(37.00%) 
9

(22.00%) 
3(7.00%) 93.50% 

Control 
group 

40 
5

(14.00%) 
16

(40.00%) 
12

(30.00%) 
6

(15.00%) 
87.00% 

Table 2. Comprehensive efficacy analysis. 

Symptom Group 
After treatment Between groups 

- + ++ +++ x2 P 
Nausea Treatment  group 21 5 3 2 

8.105 0.004 
Vomit Control  group 14 6 4 6 

Table 3. Analysis of main symptoms and curative effect. 

Symptom Group 
After treatment Between groups 

- + ++ +++ x2 P 
Poor 

appetite 
Treatment group 15 18 4 3 

4.371 
0.037 

Control  group 10 12 13 5 <0.05 
Abnormal  

stool 
Treatment group 21 11 5 2 

4.465 
0.035 

Control  group 14 10 11 5 <0.05 
Bloating  

after eating 
Treatment group 23 10 5 2 

2.967 
0.085 

Control   group 18 6 10 6 >0.05 

Tiredness 
Treatment group 18 11 7 4 

3.481 
0.062 

Control  group 11 10 13 6 >0.05 
Pale 

complexion 
Treatment group 22 10 5 3 

1.60 
0.206 

Control  group 18 8 12 8 >0.05 

Table 4. Analysis of curative effect of various symptoms. 



As shown in table 5, the data were statistically 
processed by the X² test in the R×C Table. There is no 
difference in the tongue quality within the treatment 
or control group before and after the treatment 
(p>0.05). In addition, the tongue quality of patients 
between groups also exhibited no statistical differ-
ence (p>0.05). 

 

As shown in table 6, data were analyzed by the X² 
test of the R×C Table, and we found that the tongue 
coating was not significantly improved after the 
treatment within the treatment or control groups 
(p>0.05). Moreover, we found that there was no sig-
nificant difference in efficacy between the two 
groups.  

As shown in table 7, the data of the two groups 
were analyzed by X² analysis of the R × C table, and 
there was no significant improvement in the pulse 
condition before and after the treatment in the              
treatment or control groups (p>0.05). We also found 
that there was no statistical difference between the 
treatment group and the control group in the pulse 
condition of patients (P>0.05). 

 

DISCUSSION 
 

Primary duodenal adenocarcinoma is a rare but 
aggressive tumor associated with poor prognosis. The 
low incidence and insufficient therapy data are            
obstacle on the consensus of oncologic treatment (16). 
In this study, we revealed that participants in the 
treatment group showed improved treatment                 
performance relative to those in the control group, 
and the treatment group showed higher treatment 
efficacy to prevent nausea and vomiting and                       
improved symptoms such as poor appetite and              
abnormal stool.  

Banxia Xiexin Decoction is a classical medical            
formula designed by Zhang Zhongjing for the                
treatment of cold-heat complex in the Han Dynasty. It 
is mainly applied in the treatment of vomiting,             
diarrhea, epigastric distention and fullness, and 
tongue greasiness and yellowing (17). Previous studies 
have also demonstrated the effectiveness of this            
prescription for the therapy of digestive tumors (12, 18, 

19). Accumulating evidence shows that Banxia Xiexin 
Decoction is efficient and reliable for the therapy of 
chronic atrophic gastritis (20, 21). In our work, the 
treatment effects of compound synergistic Banxia 
Xiexin decoction on duodenal cancer was observed 
and evaluated using enhanced CT scan. We                 
demonstrated that the control rate after the            
administration of BXD reached 33.00% and the total 
effective value reached 93.50%, which were evidently 
higher than those without BXD treatment with a              
control rate of 14.00% and the total effective value of 
87.00 %. It is indicated that Banxia Xiexin Decoction 
can attenuate the side effects induced by                 
chemotherapy and also enhance anti-tumor effects on 
primary duodenal adenocarcinoma. 

Nausea or vomiting are common side effects in the 
chemotherapy of duodenal cancer (22). Clinically, the 
Banxia Xiexin Decoction can harmonize liver and 
spleen, dissipate distension syndrome, disperse            
nodule, enrich qi, and nourish Yin (23). In TCM, the 
syndromes of patients are judged based on the tongue 
manifestation, pulse palpation and other specific 
symptoms (24). Moreover, it is reported that the             
Banxia Xiexin Decoction has the effects of improving 
gastrointestinal motility (25).  

In this study, the symptoms including vomiting 
and nausea were significantly improved in the               
treatment group, while the symptoms such as               
bloating after eating, tiredness and pale complexion 
were not significantly improved. Additionally, we 
found that the tongue quality, tongue coating as well 
as the pulse condition of patients in the two groups 
showed no statistical difference.  

Currently, Banxia Xiexin Decoction has a wide 
range of pharmacological effects in the modern               
pharmacological research, and many pharmacological 
effects have achieved definite curative effect in              
clinical treatment (11, 17, 26). It is mainly effective for 
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Group n 
Before 

and after 
treatment 

light dim other 
within the 

group 

Between 
groups after 
treatment 

x2 P x2 P 

Treatment 
group 

40 

before 
therapy 

21 15 4 
0.277 0.871 

2.809 0.245 

After 
treatment 

22 13 5 

Control 
group 

40 

before 
therapy 

23 13 4 
3.28 0.194 

After 
treatment 

15 20 5 

Table 5. Analysis of tongue quality.  

Group n 
Before 

and after 
treatment 

thin 
white 

white 
and 

greasy 
tongue 
coating 

other 

within the 
group 

Between 
groups 

x2 P x2 P 

Treatment 
group 

40 

Before  
therapy 

13 23 4 
0.234 0.890 

0.958 0.611 

After 
treatment 

15 21 4 

Control 
group 

40 

Before  
therapy 

14 21 5 
0.395 0.821 

After 
treatment 

13 20 7 

Table 6. Comparison of tongue coating between the two 
groups before and after treatment. 

Group n 
Before 

and after 
treatment 

pulse condition 
within the 

group 
Between 
groups 

normal 
Shen 

Xi 
thin 

strings 
other x2 P x2 P 

Treatment 
group 

40 

Before  
therapy 

6 26 6 3 
1.732 0.630 

0.078 0.995 

After 
treatment 

10 21 6 3 

Control 
group 

40 

Before  
therapy 

5 23 7 4 
1.372 0.712 

After 
treatment 

9 22 6 3 

Table 7. Comparison of pulse condition in the two groups 
before and after treatment. 



gastrointestinal diseases such as ulcers and tumors, 
and also plays a certain role in regulating human  
endocrine metabolism, regulating neurotransmitters, 
and improving mood (10). The results of our study also 
supported the effectiveness of Banxia Xiexin                
Decoction combined with chemotherapy in duodenal 
cancer. In clinical practice, Banxia Xiexin Decoction 
can be used as a Chinese herbal formula in full,          
disassembled, modified, or combined with other       
formulas or Western medicines, which can improve 
clinical efficacy, delay and block the occurrence and 
development of adverse events. With its affordable 
price, wide range of effects and high safety, it is             
worthy of in-depth research and application.  

In conclusion, the effectiveness of Banxia Xiexin 
decoction is demonstrated in the combined                   
treatment with chemotherapy for duodenal cancer 
patients, which prevents and controls the side effects 
such as nausea and vomiting and enhances the              
treatment efficacy, providing a promising option for 
medical treatment of duodenal cancer.  
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