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Abstract  

Objective: The invasive, unpleasant and inconvenient nature of current diagnostic about esophagus cancer limits their 

application in clinical practice. There is a great need of novel non-invasive method for early esophagus cancer diagnosis. In 
the present study, we intend to determine whether the tongue pictures are suitable for early detection of esophagus cancer. 

Materials and methods: The study aimed to assess the probability of detecting early esophageal cancer using 

endoscopy in the training set consisted of tumor endoscopic stage and tongue picture. Ulteriorly，whether we may examine 

early esophagus cancer using tongue picture. Indirectly, the probability of distinguishing the infiltrative depth and the 
longitudinal diameter of esophagus cancer apply between tumor endoscopic stage and tongue picture. 

Results: The tongue color usually present the white light in the early patients of esophagus cancer, the liguliform and 

the sublingual-threads are normal, the coated tongue take on the thick white fur. The significant difference exist between 
the classification of mucosal color in endoscopy and the tongue color, the liguliform, the sublingual-threads, and the relation 
of the tongue color is the significance. The significance differences have between the classification of the surrounding 
mucosal lesions and the coated tongue in endoscopy, but the relation of that is weak. between the moss-like lesions and 
the coated tongue is significant difference, the relation of that is general. The significant difference is between the 
endoscopic stages and the filtration depth of cancer tissues, the vertical by carcinoma. 

Conclusion：The changes of tongue picture consider as a recent，invasive and clinical approach in detecting early 

esophagus cancer. The approach have greatly potential, and the esophagus cancer is found in the early stage of “T” and 
the infiltration depth of carcinoma as soon as possible by the changes of tongue pictures. What is said above may increase 
the chance of operation and the time and survival. 
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Introduction 

Esophagus cancer is a very common malignancy in digestive tumor, the symptomatic esophagus cancer what found is the 
advanced cancer patients, and difficultly examined in early stage [1,2]. The common view had been formed which 
increased the survival of the esophagus cancer using the early diagnosis [3]. These are not the same with the early 
diagnosis of esophagus cancer for the tumor marker, the oncogene and antioncogene of it or the more objective 
gastroscope[4]. What we saw the malignant tumor of the digestive system in clinic, its differentiation is the worse and the 
faster in advance, and the earlier in metastasis. The tongue picture is tightly linked together by the main and collateral 
channels and viscera[5]. The vital essence of the viscera presents in the tongue. So the lesion, situation of the malignant 
tumor of the digestive system certainly influence the change of the vital essence ups and downs, in the meanwhile, is 
formed in tongue[6,7]. The tongue picture can objectively response the lesions levels in the malignant of the digestive 
system, and applies to the changes of the esophagus cancer[8]. Because the diagnosis of the tongue picture do not militate 
the subject feeling under a cloud, so it is more likely make patients acceptable. The tongue pictures provide a necessary 
method in the earlier diagnosis of the esophagus cancer. 
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Materials and methods 

1.1 patients with the inclusion criteria: (1) To fit the diagnosis standard of the esophagus cancer in 

gastroscope and to diagnose the esophagus cancer by the pathological examination. The pathological diagnosis standard 
refers to Clinical guidelines for the diagnosis and treatment-tumor fascicule. (2) To be able to tolerance the patients by the 

gastroscope examination. (3) To be newly diagnosed patients, all these are not the surgical contraindication and do not 
take medicine and food of the influencing tongue picture. (4) To not influence the tongue picture with the other system 
malignancy. (5) To not influence the tongue picture with the underlying diseases. (6) The gastroscope imagings do not 
influence the accurate of the esophagus cancer diagnosis. (7) All patients volunteer participant the research and have a 
good compliance. 

1.2 general cases: The whole of specimens were obtained from patients who underwent competed surgical resection 

(R0) at Thoracic Surgery of the Affiliated Hospital of Medical College Qingdao University. All patients are 97, the men are 
76, the women are 21, the ages rang 29 from 75, and the mean age is 59.1±9.3. The epidermoid carcinoma of esophagus 
is the most in all the pathologies of the esophagus cancer and ares 90 cases, that is 92.8%, adenocarcinoma is two cases, 
the undifferentiated carcinoma are three, adenosquamous carcinoma are two. Endoscopic classifications are base on 
programming the standard classification of Japan society of esophageal disease (JSED). Written informed consent was 

obtained from all participants. 

1.3 Tongue images: The diagnosis and obtaining pictures of tongue images certainly fix in natural light, quiet 

environment and preoperation, in the while, we must foreclose all the possible influencing factors in polluting coated tongue, 
for example, taking medicine, smoking and dietary structure. We observe the changes of tongue color, tongue shape, the 
shape and color of coating tongue and sublingual-threads on the diagnostic standard classification of the tongue diagnosis 
of Diagnostics of Chinese Medcine. 

1.4 Gastroscopic observation: Reference on the Gastroscopic diagnostic standard of esophagus cancer. The 

study is focus on observing leisure location, mucosa color of surface morphology of the leisure, the surrounding mucosa 
morphology and the moss type of the nidus. All the observing what was completed by a special study department and 
people. 

1.5 esophageal tumors: In the present study, we mostly observe the infiltration layers or lengths and tumor and 

affect the longitudinal diameter in esophageal patients. 

1.6 Monitoring histopathology: All obtaining specimen were placed formalin-fixed in gastroscopic examination of 

preoperation or the histopathology of postoperation, and sent to pathology department of the Affiliated Hospital of Medical 
College Qingdao University, and programmed paraffin-embedded and HE-colored. The present study lays emphasis on 
observing infiltration lengths, the metastasis rate of the lymph gland and TNM stage of postoperation, and so on. 

1.7 statistic analysis: the statistical software SPSS 17.0 ran all statistical analyses in the study. All of the tests were 

two-sided, and P <0.05 was considered statistically significant. The analysis mostly apply to the analysis methods of rank 
sum test and Pearson`s test. 

RESULTS 

2.1 Esophageal cancer on relation between gastroscopic stage and tongue picture 

Tongue color mostly takes on light and white in I, II, III type of the early esophageal cancer, liguliform is normal. In the 
advanced esophageal cancer, tongue color mostly takes on red, liguliform is fat crescent in I, II type; III type is mostly 
crimson and fissured tongue; IV, V type mostly takes on purple and ecchymosis tongue. Coated tongue has white and thick 
in the early esophageal cancer. And in the advanced esophageal cancer, I, II type has thin and yellow, III, IV, V type has 
yellow and greasy. The significant difference exists between the classification of mucosal in endoscopy and the tongue 

color （ χ2=33.221 ， p<0.001 ） , the liguliform (χ2=4.101,p=0.043), coating tongue (χ2=20.441,p=0.001), the 

sublingual-threads (χ2=12.85,p<0.001 ), and the relationship of the liguliform (r=4.494), coating tongue (r=0.245), the 
sublingual-threads (r=0.179) are weak except the tongue color (r=0.570). ( See table I). 
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Table 1 The relationship between the classification of mucosal in endoscopy and the tongue color, the liguliform, coating 

tongue, the sublingual-threads. 

 

Gastroscopic 

classification 

 tongue color liguliform sublin
gual-th
reads 

coating tongue 

n A B C D E F G H I J K L M S O P Q R 

earlyⅠⅡⅢ 
type 

3 2 1 0 0 0 3 0 0 0 2 1  1 2 0 0 0 0 0 

advanced 
Ⅰtype  

1
9 

6 3 1
0 

0 0 6 1
3 

0 0 8 11 3 3 1
0 

3 0 0 0 

      Ⅱtype 1
2 

2 2 7 1 0 3 6 2 1 6 6 2 1 7 1 1 0 0 

Ⅲ type 3
1 

2 4 6 1
5 

4 4 6 1
7 

4 14 17 2 2 2 1
7 

4 4 0 

Ⅳtype 1
8 

2 2 1 3 1
0 

2 1 4 1
1 

7 11 1 2 1 1
2 

2 0 0 

Ⅴtype 1
4 

1 1 2 3 7 1 1 4 8 6 8 1 2 4 7 0 0 0 

total 9
7 

1
5 

1
3 

2
6 

2
2 

2
1 

1
9 

2
7 

2
7 

2
4 

43 54 1
0 

1
2 

2
4 

4
0 

7 4 0 

   

A: light and white, B: light and red, C: red, D: crimson, E: purple, F: Normal, G: fat crescent, H: fissured tongue, I: 
ecchymosis tongue, J: normal, K: varix, L: white and thin, M: white and thick, S: thin and yellow, O: yellow and greasy, P: 
grey and black, Q: geographic tongue, R: mirror-like tongue. 

2.2 The relation both the mucosal color and luster of esophageal gastroscopy and tongue 
picture. 

It is significant difference both what we observe the mucosal color and luster of esophageal gastroscopy and the tongue 

color （χ2=49.224，p<0.001）, the liguliform (χ2=4.152,p=0.042), the sublingual-threads (χ2=4.654,p=0.031) in statistics, 

but the relationship both the mucosal color and luster of esophageal gastroscopy and tongue picture are weak in the 
liguliform (r=4.326) , the sublingual-threads (r=0.186) except tongue color (r=0.735). (see table II) 

 

Table 2  The relation both the mucosal color and luster of esophageal gastroscopy and the tongue color, the liguliform, the 
sublingual-threads. 

v N tongue color liguliform sublingual-threads 

A B C D F F G H I J K 

Pale 9 6 2 1 0 0 6 1 2 0 7 2 

Red and white to 
white-based 

6 1 4 1 0 0 1 3 1 1 5 1 

normal 7 0 5 1 1 0 7 0 0 0 7 0 

Red and white to 
red-based 

15 0 0 10 4 1 3 10 1 1 12 3 

congestion 41 0 0 4 25 12 0 15 7 19 19 22 

hemorrhage 19 0 1 1 4 13 0 8 0 11 9 10 

total 97 7 12 18 26 34 17 37 11 31 59 38 

 

A: light and white, B: light and red, C: red, D: crimson, E: purple, F: Normal, G: fat crescent, H: fissured tongue, I: 

ecchymosis tongue, J: normal, K: varix, V: the mucosal color and luster of esophageal gastroscopy. 
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2.3 The relation both the surrounding mucosal changes of the esophageal gastroscopic 
leisure and coating tongue. 

It is significant difference both the surrounding mucosal changes of the esophageal gastroscopic leisure and coating tongue 

in statistics, but theirsˊrelationship are weak（χ2=8.057，p=0.005，r=0.317）. (see table III) 

Table 3 The relation both the surrounding mucosal changes of the esophageal gastroscopic leisure and coating tongue. 

 

V Coating tongue 

N L M S O P Q R 

Normal 10 7 0 3 0 0 0 0 

mucosal secreta 28 1 8 1 15 2 1 1 

Bulky fold 16 1 1 1 5 2 1 5 

tumidness 19 0 6 1 8 1 1 2 

particle 11 0 3 4 1 1 1 1 

nodule 13 0 0 0 6 2 4 1 

total 97 9 17 10 35 8 8 10 

 

L: white and thin, M: white and thick, S: thin and yellow, O: yellow and greasy, P: grey and black, Q: geographic tongue, R: 
mirror-like tongue, V: the surrounding mucosal changes of the esophageal gastroscopic leisure. 

 

2.4 The relation both the moss type of the nidus changes of the esophageal gastroscopic leisure and coating 
tongue. 

It is significant difference both what we observed the moss type of the nidus changes of the esophageal gastroscopic 

leisure and the classification of coating tongue in statistics, but theirsˊ relationship are weak（χ2=13.666，p<0.001,r=0.446）. 

(see table IV) 

 

Table 4  The relation both the moss type of the nidus changes of the esophageal gastroscopic leisure and coating tongue. 

V Coating tongue 

N L M S O P Q R 

No tongue coating 16 6 1 3 1 1 3 1 

White tongue coating 19 3 10 6 0 0 0 0 

Yellow tongue 
coating 

34 1 2 1 17 3 6 4 

Filthy tongue coating 28 0 3 1 14 3 1 6 

Total  97 10 16 11 32 7 10 11 

 

L: white and thin, M: white and thick, S: thin and yellow, O: yellow and greasy, P: grey and black, Q: geographic tongue, R: 
mirror-like tongue, V: the moss type of the nidus changes of the esophageal gastroscopic leisure. 

2.5 Esophageal cancer on relation between gastroscopic stage and what tumor infiltrates 
depth.  

It is significant difference between gastroscopic stage and what tumor infiltrates depth in statistics, but theirsˊ relationship 

are strong(χ2=6.26,p=0.012,r=0.575). (see table V). 
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Table 5 Esophageal cancer on relation between gastroscopic stage and what tumor infiltrates depth. 

V A B C D E total 

0 2 1 0 0 0 3 

Ⅰ 0 0 15 2 1 19 

Ⅱ 0 0 9 2 1 12 

Ⅲ 0 0 10 14 7 31 

Ⅳ 0 0 2 7 9 18 

Ⅴ 0 0 1 5 8 14 

total 2 1 37 30 26 97 

 

V: gastroscopic somatotype, A: carcinoma in situ, B: Intra-mucosa, C: muscular layer, D: Epineurium, E: Abjacent organs  

2.6 Esophageal cancer on relation between gastroscopic stage and what the longitudinal diameter of esophageal 
tumor. 

It is significant difference between gastroscopic stage and what the longitudinal diameter of esophageal tumor, that also 

has statistics meaning, but theirsˊ relationship are strong(χ2 =8.36,p=0.004,r=0.523). (see table VI). 

Table 6  Esophageal cancer on relation between gastroscopic stage and what the longitudinal diameter of esophageal 

tumor. 

V the longitudinal diameter of esophageal tumor  

total ≤3cm 3-5cm 5-7cm ≥7cm 

0 2 1 0 0 3 

Ⅰ 5 10 4 0 19 

Ⅱ 3 7 1 1 12 

Ⅲ 1 17 10 3 31 

Ⅳ 1 7 9 1 18 

Ⅴ 0 2 7 5 14 

Total 12 44 31 10 97 

V: gastroscopic somatotype. 

Discussion 

Though the tongue pictures of esophageal cancer were produced an effect on the different and objective factors, for 
example, age, gender, hormone secretion, living conditions for families, intercurrent diseases, and so on[9,10]. But by our 
present study we are able to diagnose the early esophageal cancer and infer gastroscopic stage, the mucosal color and 
luster of esophageal gastroscope, the surrounding mucosal changes of the esophageal gastroscopic leisure, the moss type 
of the nidus changes of the esophageal gastroscopic leisure through tongue pictures. And vice versa, using the 
gastroscopic stage of esophageal cancer may deduce the changes of the tongue pictures; using the mucosal color and 
luster of esophageal gastroscope may infer the changes of tongue color, liguliform, sublingual-threads; in the while, using 
the surrounding mucosal changes of the esophageal gastroscopic leisure and the moss type of the nidus changes of the 
esophageal gastroscopic leisure may deduce the changes of the tongue coating. On the top of the present experiment, we 

indirectly infer the“T” stages of the esophageal tumor by the tongue pictures, and gastroscope is considered as irrefutable 

evidence and approach. Hence, The changes of tongue picture consider as a recent，invasive and clinical approach in 

detecting early esophagus cancer and roughly assess the general prognosis of the esophageal cancer. 

The normal person is different from the patients of the early esophageal cancer during the present experiment, the patient 
organism takes a compensatory conditions, for example, the metabolism and stomach qi and the secondary action of 
leisure of it[11-13]; but to the advanced stage, the pathogen erode into the inner, he metabolism and stomach qi and the 
secondary action of leisure of the patient organism takes so a decompensation conditions that the tongue color, liguliform 
and sublingual-threads are different from the normal person. 

The tongue color of the esophageal cancer patients usually have light and white, the mucosa of the gastroscopic leisure 
mostly take on pale or Red and white to white-based[14]. It indicated that healthy atmosphere was able to compensate 
what stomach qi invaded. Chinese medicine thinks that the light and white tongue leads the deficiency of qi and blood and 
vital energy the role; if qi and blod owes empty, the blood will not take on the tongue; if the yang spirit owes so empty that it 
will not absolutely transport blood[15,16]. Finally, the tongue color will turn light and thin. Above those, all are the early 
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manifestation of the esophageal cancer patients. In recent years, medical research that the color changes of the tongue 
nature is closed tied with the lingual blood circulation. When the body takes on anemia, the low metabolism, the peripheral 
vasoconstriction, the tongue will be color dodge. The behaviors make blood redistribute and concentrate on supplying to 
influence live, these help meet the important organs and tumor tissue an urgent need and hedge against pathogenic factor 
into inner. The purple is the most common tongue color in the patients of the esophageal cancer, followed by crimson and 
red. In addition, Ecchymosis tongue and Sublingual vein varicose are very familiar the tongue pictures, and the purple 
tongue appeared simultaneously. Poor blood circulations and hypostasis make crimson and red tongue further give into 
purple. Purple level react stagnation of qi and blood stasis and the extent of the panhandle pathogenic toxin in the body, 
and likewise manifest the resistivity of the metabolism and stomach qi of the patients at the same time. Ecchymosis tongue 
and Sublingual vein varicose show congestion. Medical research shows that tongue nature will turn red and crimson when 
tongue nature has hyperaemia , blood vessel show hyperplasia and basal metabolism increase. What is worse, the tongue 
pictures show purple, Ecchymosis and Sublingual vein varicose when reducing hemoglobin increases in congestion or 
anoxia. The mucosal color and luster of esophageal gastroscopy of patients mostly takes on congestion and haemorrhage 
when the tongue images show purple, Ecchymosis and Sublingual vein varicose [17]. That is why the patients is advanced 
and lose the operative chance when we examine the esophageal cancer.  

 Tumor infiltrating depth and the longitudinal diameter influence the survival times by oncogene and antioncogene, and we 
gain a good deal of enlightenment from the aforementioned[18]. By the gastroscopic bridge, we infer tumor infiltrating depth 
and the longitudinal diameter of the esophageal cancer. Tumor infiltrating depth and the longitudinal diameter of the 
esophageal cancer influence TNM-stage and the survival time of the patients of the esophageal cancer. So the content of 
our study can increase the positive predictive value with the other clinic parameter to detecting the early esophageal 
cancer. 

Conclusion  

The changes of tongue picture consider as a recent，invasive and clinical approach in detecting early esophagus cancer. 

The approach have greatly potential, and the esophagus cancer is found in the early stage of “T” and the infiltration depth of 
carcinoma as soon as possible by the changes of tongue pictures. What is said above may increase the chance of 
operation and the time and survival. 
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