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Introduction. Breast cancer (BC) is the most common cancer in women and patients with BC often undergo complex treatment. In
Taiwan, nearly 80% of patients with BC seek traditional Chinese medicine (TCM) during adjuvant chemotherapy to relieve
discomfort and side effects. *is study investigated tongue features and pattern differentiation through noninvasive TCM tongue
diagnosis in patients with BC. Materials and Methods. *is cross-sectional, case-controlled, retrospective observational study
collected patient data through a chart review. *e tongue features were extracted using the automatic tongue diagnosis system
(ATDS). Nine tongue features, including tongue shape, tongue color, fur thickness, fur color, saliva, tongue fissures, ecchymoses,
teeth marks, and red dots, were analyzed. Results and Discussion. Objective image analysis techniques were used to identify
significant differences in the many tongue features between BC patients and non-BC individuals. A significantly larger proportion
of patients with BC had a small tongue (p< 0.001), pale tongue (p< 0.001), thick fur (p< 0.001), yellow fur (p< 0.001), wet saliva
(p< 0.001), thick tongue fur (p< 0.001), fissures (p � 0.040), and ecchymoses in the heart-lung area (p � 0.013). According to
logistic regression, small tongue shape, pale tongue color, yellow fur color, wet saliva, and the amounts of fissures were associated
with a significantly increased odds ratio for BC. Conclusions. *is study showed significant differences in tongue features, such as
small tongue shape, pale tongue color, thick fur, yellow fur color, wet saliva, fissure, and ecchymoses in the heart-lung area in
patients with BC. *ese tongue features would imply yin deficiency, deficiencies of blood, stagnation of heat, and phlegm/blood
stasis in TCM theory. *ere is a need to investigate effective and safe treatment to enhance the role of TCM in integrated medical
care for patients with BC.

1. Background

Breast cancer (BC) is the most prevalent malignant tumor in
women, accounting for 25.1% of all cancers [1]. *e current
treatment for patients with advanced BC includes surgery,
radiotherapy, chemotherapy, and hormonal and targeted
biological therapies [2]. Chemotherapy plays an important
role in the systemic treatment of BC, and taxane-based or
anthracycline-based chemotherapy may decrease cancer re-
currence andmortality [3]. Currently, after breast surgery, the

National Comprehensive Cancer Network (NCCN) guide-
lines specify only adjuvant chemotherapy to eliminate
remaining cancer cells and improve survival of patients with
early stages of BC [4]. However, chemotherapeutic agents can
lead to discomfort and affect the quality of life (QOL), which
influences the patient’s compliance with treatment [5]. Recent
studies have documented that at least 46% of patients with BC
receive complementary and alternative medicine treatments
to boost immune system activity, relieve discomfort, and
increase QOL, and even as a cancer treatment [6, 7].
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Traditional Chinese medicine (TCM) is provided as a
complementary therapy to patients with BC and is an im-
portant component of healthcare in Taiwan. According to a
study by Lai et al., approximately 81.5% of patients with BC
had ever received complementary TCM treatment in Taiwan.
[8] Another study has shown that adjunctive therapy with
TCMmay improve the survival of patients with advanced BC
and receiving taxanes. [9] *e available literature supports
TCM’s perceived effectiveness and its usage in the treatment
of BC and BC-associated symptoms. [10, 11] However, TCM
pattern differentiation in patients with BC is unknown. [12]

TCM physicians evaluate clinical symptoms and signs
through four diagnostic methods, including inspection,
listening, smelling, inquiry, and pulse feeling and palpation.
Tongue diagnosis serves as a common noninvasive means to
reliably provide clinical information and plays a pivotal role
in TCM. By observing tongue features, TCM practitioners
can determine the blood and qi status, and the alternation
between yin and yang energies. *ese have a great impact on
treatment and prognosis. [13, 14] Clinically, TCM practi-
tioners observe tongue features, such as tongue color and
shape, fur color and thickness, and the amount of saliva, to
deduce the primary ailment of patients. *e automatic
tongue diagnosis system (ATDS) has shown high consis-
tency and can provide objective and reliable information
based on the analysis of tongue features, thereby assisting
doctors in making effective observations and diagnoses of
specific diseases. Several studies have used computerized
tongue analysis to evaluate the relationship between tongue
manifestations and various diseases, including rheumatoid
arthritis, [15] BC, [16, 17] type 2 diabetes, [18, 19] metabolic
syndrome, [20] eczema, [21] and dysmenorrhea. [22].

Patients with BC represent a unique group that requires
complex and continuous care because several cancer
treatment modalities can lead to side effects or complica-
tions, even after treatment completion. Understanding and
interpreting these tongue manifestations in BC is important
for both the theoretical and the clinical applications of TCM.
*is study applied ATDS to discriminate tongue features of
patients with BC and without BC and provide valuable
insights into accurate pattern differentiation and treatment.

2. Methods

2.1. Study Design and Data Sources. We conducted a ret-
rospective case-controlled study from 2012 to 2016. We used
the main data sources that included breast cancer and
healthy population cohort study. In the breast cancer group,
we first identified 253 patients with BC who received TCM
tongue diagnosis and treatment in the TCM department of
Changhua Christian Hospital (CCH), from January 1, 2012,
to December 31, 2016.We excluded 129 subjects who did not
completely record definitive stage, adjuvant chemotherapy
regimens, and TCM treatment, and 2 subjects without clear
tongue image. In the control group, we used the previous
study and identified 420 female participants from January 1,
2012, to December 31, 2016. [23] We excluded 259 subjects
due to matching of the cases based on age, and 6 subjects
without clear tongue image. Finally, we enrolled 155 healthy

participants and 122 patients with BC to undergo ATDS
analysis (Figure 1). *is study was approved by the Insti-
tutional Review Board (IRB) of CCH, Taiwan (IRB reference
number: 111106 and 140704).

2.2. Inclusion Criteria

(1) *e current study comprised subjects aged >20 years
who were diagnosed with primary breast cancer
(ICD-9-CM 174–174.9) by a specialist

(2) Only females were included

2.3. Exclusion Criteria. Subjects were excluded if they meet
any of the following criteria:

(1) Comorbidity of inadequate heart, liver, kidney, or
other serious diseases

(2) Pregnancy or lactation
(3) History of mental illness

2.4.ATDSandTongueFeatures. *eATDS was developed to
capture tongue images and automatically extract features
reliably to assist the diagnosis of TCM practitioners, as
shown in Figure 2. *e ATDS was developed by our team to
capture tongue images and automatically extract features
consistently to assist the diagnosis of TCM practitioners.*e
value of ATDS hinges on its ability to calibrate brightness
and color to compensate for variations in intensity and color
temperatures from light sources and imaging hardware. *e
tongue region is segmented automatically to derive relevant
tongue features. *ere are nine primary features for TCM
clinical tongue diagnosis, namely, tongue shape, tongue
color, fur thickness, fur color, saliva, tongue fissure, ec-
chymosis, teeth mark, and red dot. Features identified are
further subdivided according to the areas located (i.e., heart-
lung area, left liver-gallbladder, right liver-gallbladder,
spleen-stomach, and kidney) as shown in Figure 3.

A listing of the tongue features extracted is summarized
as follows:

(1) Tongue shape: including small, median, and enlarged
(2) Tongue color: including pale, pink, red, and bluish
(3) Fur thickness: degree of thickness (thin or thick),

percentage of thick tongue fur (%)
(4) Fur color: including white and yellow
(5) Saliva: normal or wet
(6) Tongue fissures: amount
(7) Teeth marks: amount
(8) Ecchymoses: amount and organs corresponding to the

covering area (heart-lung, left liver-gallbladder, right
liver-gallbladder, spleen-stomach, and kidney area)

(9) Red dots: amount and organs corresponding to the
covering area (heart-lung, left liver-gallbladder,
right liver-gallbladder, spleen-stomach, and kid-
ney area)
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2.5. Data Analysis. *e tongue features of the subjects who
participated were extracted by ATDS and then compared
between the BC group and control group to identify features
with significant difference (p< 0.05). *e data were
expressed as mean± standard deviation (SD), percentage, or
number where appropriate. *e tongue features in different
groups were analyzed and compared using independent t-
test for continuous variables and chi-square test (or Fisher’s
exact) for categorical variables. Logistic regression was used
to estimate the odds ratio and the probability of a binary
response based on one or more independent variables.
Multiple logistic regression model for BC was performed by
comparing with the participants without BC. Statistical
analysis was performed using SPSS statistical software for
Windows version 19 (SPSS for Windows, Version 19; SPSS
Inc., Chicago, IL, USA). A p value <0.05 was considered
statistically significant.

3. Results

*e clinical characteristics of the control group and the
patients with BC are shown in Table 1. A total of 155
participants in the control group and 122 patients with BC
were enrolled in the study. *e clinical characteristics of the
participants were as follows: in the control group, average

age was 52.7± 9.7 years and mean BMI 23.4± 3.3 kg/m2; and
in BC group, average age was 51.5± 9.0 years and the mean
BMI 23.5± 3.8 kg/m2. *e patients with BC underwent
current treatment strategies, such as surgery (55.7%), che-
motherapy (31.1%), and radiation therapy (26.6%). *e BC
stages were classified as stage 0 (0.8%), stage I (26.2%), stage
II (52.5%), stage III (17.2%), and stage IV (3.3%).

Tongue inspection refers to the examination of prom-
inent tongue features, which include the body shape, tongue
color, fur thickness, fur color, and saliva. *us, the differ-
ences in tongue features between the BC and control groups
were observed, as shown in Table 2. *e small tongue shape
was significantly more common in patients with BC than in
the control group (32.8% vs. 12.3%, p< 0.001). *e portion
of patients with pale tongue color in the BC group was
significantly higher than that in the control group (49.2% vs.
21.3%, p< 0.001). *e portion of fur thickness in the BC
group was significantly greater than that in the control group
(48.4% vs. 21.6%, p< 0.001). Moreover, the proportion of
yellow fur in the BC group was significantly greater than that
in the control group (62.3% vs. 18.1%, p< 0.001). Fur-
thermore, wet saliva was significantly common in patients
with BC than that in the control group (42.6% vs.18.7%,
p< 0.001). *e differences in tongue characteristics between
the BC and control groups were shown in Table 3. *e

From January 1, 2012 to December 31, 2016
253 patients with breast cancer receive TCM 
tongue diagnosis and treatment

breast cancer (ICD-9-CM 174-174.9)

155 healthy participants were 
analyzed by ATDS

122 patients with breast cancer were 
analyzed by ATDS

The p value was performed by independent t-test for continuous variables and chi-
square test (or Fisher’s exact test) for categorical variables

From January 1, 2014 to December 31, 2016
420 female participants recruited in healthy 
population cohort study

Without breast cancer

Excluded: (n=129)
No record with definitive stage

Excluded: (n=2)
No clear tongue imageExcluded: (n=6)

No clear tongue image

Excluded: (n=259)
controls matching the cases 
based on age

Odds ratios (ORs) of the variables for breast cancer
according to multiple logistic regression analysis

Figure 1: *e exploratory flowchart for breast cancer-associated tongue diagnosis variates.

Evidence-Based Complementary and Alternative Medicine 3



percentage of thick tongue fur in the BC group was sig-
nificantly higher than that in the control group
(59.5%± 23.0% vs. 46.3%± 19.1%, p< 0.001). *e mean
numbers of fissures in the BC group were significantly
higher than those in the control group (5.8± 7.0 vs. 4.2± 5.8,
p � 0.040), and the number of ecchymoses in the heart-lung
area was significantly higher in the BC group than in the
control group (4.8± 10.3 versus 2.5± 4.8, p � 0.013). On the
contrary, red dots were significantly less common in patients
with BC than those in the control group (24.7± 23.4 vs.
67.8± 66.2, p< 0.001).

We identified the early stage (stages 0 and I) and ad-
vanced stage (stages II to IV) in patients with BC according
to chart review and pathologic findings proved. *e

comparison of tongue features between early and advanced
stages of BC was tabulated in Table 4. *e proportion of wet
saliva in the advanced stages of BC was less than that in the
early stages (36.0% vs. 60.6%, p � 0.014). Ecchymoses in the
right liver-gallbladder area were significantly more common
in the advanced stages of BC than in the early stages of BC
(0.9± 2.2 vs. 0.3± 0.8, p � 0.037). In contrast, the tongue
features in tongue shape, tongue color, fur thickness, fur
color, fissures, teeth marks, and red dots were not signifi-
cantly different between the early and advanced stages of BC.

Logistic regression analysis by utilizing these 9 tongue
features with significant differences was performed, shown
in Table 5. In multiple logistic regression, small tongue shape
(OR: 4.16, 95% CI:1.70–10.19, p< 0.001), pale tongue color

Image acquisition

Color calibration

Skin removal

Identification of rectangular region surrounding tongue

Detection of tooth and dark regions surrounding tongue

Determination of control points along tongue contour

Iterative correction of tongue contour

Tongue area

Glisten removal

Gradient image

Tongue shape
detection

Tongue color
detection

Fur thickness
detection

Fur color
detection

Saliva
detection

Fissures
detection

Ecchymosis
detection

Teeth marks
detection

Red dots
detection

1. Tongue area
extraction

2. Tongue features
extraction

Figure 2: *e processing flow of ATDS analysis.

A

BC D

E

Figure 3: *e tongue is subdivided into areas corresponding to different internal organs by ATDS. A: heart and lung area; B: left liver-
gallbladder area; C: right liver-gallbladder area; D: spleen and stomach area; E: kidney area.
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(OR: 4.07, 95% CI: 1.84–8.99, p< 0.001), yellow fur color
(OR: 6.06, 95% CI: 2.63–13.96, p< 0.001), wet saliva (OR:
4.19, 95% CI: 1.90–9.24, p< 0.001), and the number of
fissures (OR: 1.08, 95% CI: 1.02–1.15, p � 0.01) were asso-
ciated with a significantly decreased risk of BC. On the other
hand, the amounts of red dots (OR: 0.97, 95% CI: 0.96–0.98,
p< 0.001) were associated with a significantly decreased risk
of BC.

4. Discussion

*is study aimed at exploring the tongue features and
pattern differentiation through noninvasive TCM tongue
diagnosis in patients with BC. Patients with BC represent a
unique group that requires complex and continuous care
because several cancer treatment modalities can lead to side

effects or complications, even after treatment completion.
An increasing number of patients are seeking TCM care to
alleviate the side effects or complications resulting from
cancer treatment. TCM has been used as an adjunct treat-
ment for women with BC, as conventional treatments such
as chemotherapy and radiation therapy can cause unpleasant
side effects, including nausea, vomiting, fatigue, loose bowel
movements, and hair loss. [24] *ere is a high prevalence of
comorbidities and long-term complications, including
cardiovascular diseases (CVD) secondary to treatment, bone
diseases, second primary malignancies, lymphedema,
thromboembolic events, and metabolic problems. [25]
Several studies have investigated the use of TCM in cancer
survivors and its effects on patient outcomes and medical
costs. [26, 27] Some studies have suggested that patients with
BC who integrated TCM with their conventional treatments
experienced a higher survival rate, better tumor response
during chemotherapy, lower all-cause mortality risk, and
improved QOL. [9, 28, 29].

Positive therapeutic responses are dependent on proper
pattern differentiation according to TCM theory and
practice. Tongue diagnosis is a unique TCMmethod used to
discriminate physiological functions and pathological con-
ditions by observing the changes in the tongue features. [30]
Tongue inspection refers to the visual evaluation of the
shape, color, fur color, fur thickness, and other tongue
characteristics. [31] According to the TCM treatment pro-
tocol for BC, there were several pattern differentiations, such
as stagnation of liver-gi, spleen deficiency with phlegm
dampness (plump tongue), deficiencies of liver and kidney
yin (red tongue color with scanty fur), stagnation of heat and
phlegm/stasis (red tongue with a yellow coat), and defi-
ciencies of qi and blood (pale tongue). [12] Another study
showed that the mirror-like tongue, thick tongue coating,
and tongue moisture were more common in patients with
cancers compared with healthy individuals. [32] Our study
showed a significantly higher prevalence of specific tongue
features, such as small tongue shape, pale tongue color, thick
fur, yellow fur color, wet saliva, fissure, and ecchymoses in
the heart-lung area in patients with BC compared with those
in the control group. *ese tongue features implied pattern
differentiations, such as yin deficiency, deficiencies of blood,
stagnation of heat, and phlegm/stasis. *erefore, adaptive
TCM treatment strategies, including nourishment of yin,
blood, and removal of heat, dampness, phlegm, or stasis
pathogens have been considered during cancer treatment.
[33, 34] According to TCM theory and clinical experience,
most patients with BC had more complex factors, including
age, nutrition, comorbidity, and psychological and behav-
ioral status. *e relation of phlegm-stasis pathogens to the
development of disease over time during treatment will need
to be considered. *e several differences in tongue features
may contribute to a better understanding of the potential of
TCM patterns for supplementing modern therapeutic
strategies for BC.

*e previous studies applied ATDS to investigate the
tongue features to distinguish between patients with early
stages of BC and individuals without BC. *e TCM tongue
diagnosis could serve as a preliminary screening procedure

Table 2: Comparison of tongue features between patients with BC
and control subjects.

Tongue features Control Breast cancer
p valuen� 155 n� 122

Tongue shape, n (%)
Small 19 (12.3%) 40 (32.8%)

<0.001∗∗∗Median 100 (64.5%) 68 (55.7%)
Enlarged 36 (23.2%) 14 (11.5%)

Tongue color, n (%)
Pale 33 (21.3%) 60 (49.2%)

<0.001∗∗∗Pink 89 (57.4%) 53 (43.4%)
Red 24 (15.5%) 0 (0.0%)
Bluish 9 (5.8%) 9 (7.4%)

Fur thickness, n (%)
*in 122 (78.7%) 63 (51.6%) <0.001∗∗∗*ick 33 (21.3%) 59 (48.4%)

Fur color, n (%)
White 127 (81.9%) 46 (37.7%) <0.001∗∗∗Yellow 28 (18.1%) 76 (62.3%)

Saliva, n (%)
Normal 126 (81.3%) 70 (57.4%) <0.001∗∗∗Wet 29 (18.7%) 52 (42.6%)

p values were performed by chi-square test (or Fisher’s exact) for categorical
variables. ∗p< 0.05, ∗∗p< 0.01, and ∗∗∗p< 0.001.

Table 1: Demography of study participants.

Tongue features Control Breast
cancer p value

n� 155 n� 122
Age (mean± SD) 52.7± 9.7 51.5± 9.0 0.338
BMI, kg/m2 (mean± SD) 23.4± 3.3 23.5± 3.8 0.864
Surgery, n (%) 68 (55.7%)
Chemotherapy regimens, n
(%) 38 (31.1%)

Radiation therapy, n (%) 32 (26.6%)
Stage, n (%)

Stage 0 1 (0.8%)
Stage I 32 (26.2%)
Stage II 64 (52.5%)
Stage III 21 (17.2%)
Stage IV 4 (3.3%)

p values were performed by independent t-test for continuous variables.
BMI: body mass index.
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in early detection of BC in light of its simple and noninvasive
way. [16, 17] Previous studies have shown that tongue ec-
chymosis is a characteristic sign of blood stasis. [18, 35]

Furthermore, we compared tongue features between early
and advanced stages of BC. Ecchymoses in the right liver-
gallbladder area were significantly common in the advanced

Table 4: Comparison of tongue features between early and advanced stages of BC.

Tongue features Early stages of BC (stages 0 & I) Advanced stages of BC (stages II& III & IV)
p valuen� 33 n� 89

Tongue shape, n (%)
Small 11 (33.3%) 29 (32.6%)

0.332Median 16 (48.5%) 52 (58.4%)
Enlarged 6 (18.2%) 8 (9.0%)

Tongue color, n (%)
Pale 20 (60.6%) 40 (44.9%)

0.204Pink-red 10 (30.3%) 43 (48.3%)
Bluish 3 (9.1%) 6 (6.7%)

Fur thickness, n (%)
*in 19 (57.6%) 44 (49.4%) 0.342*ick 14 (42.4%) 45 (50.6%)

Fur color, n (%)
White 12 (36.4%) 34 (38.2%) 0.852Yellow 21 (63.6%) 55 (61.8%)

Saliva, n (%)
Normal 13 (39.4%) 57 (64.0%) 0.014∗Wet 20 (60.6%) 34 (36.0%)

*ick tongue fur 60.7± 23.1 59.1± 23.1 0.730
Fissures (mean± SD) 5.0± 6.2 6.1± 7.3 0.439
Teeth marks (mean± SD) 3.2± 2.9 3.5± 2.6 0.606
Ecchymoses (mean± SD) 6.8± 12.9 6.7± 14.8 0.986
Ecchymoses in the heart-lung area 5.5± 10.9 4.5± 10.2 0.642
Ecchymoses in the left liver-gallbladder area 0.4± 0.9 0.6± 1.4 0.509
Ecchymoses in the right liver-gallbladder area 0.3± 0.8 0.9± 2.2 0.037∗
Ecchymoses in the spleen-stomach area 0.5± 1.5 0.7± 2.5 0.723
Ecchymoses in the kidney area 0 0± 0.1 0.545

Red dots (mean± SD) 26.1± 22.3 24.1± 23.9 0.686
Red dots in the heart-lung area 10.6± 12.5 11.0± 12.7 0.892
Red dots in the left liver-gallbladder area 5.3± 6.4 4.6± 6.2 0.563
Red dots in the right liver-gallbladder area 7.6± 8.5 6.0± 6.7 0.276
Red dots in the spleen-stomach area 2.1± 4.5 2.0± 5.5 0.938
Red dots in the kidney area 0.5± 1.0 0.6± 1.6 0.630

p values were performed by independent t-test for continuous variables and chi-square test (or Fisher’s exact) for categorical variables. ∗p< 0.05.

Table 3: Comparison of tongue characteristics between patients with BC and control subjects.

Tongue features Control Breast cancer
p valuen� 155 n� 122

*ick tongue fur (%) 46.3± 19.1 59.5± 23.0 <0.001∗∗∗
Fissures (mean± SD) 4.2± 5.8 5.8± 7.0 0.040∗
Teeth marks (mean± SD) 3.9± 2.6 3.4± 2.6 0.088
Ecchymoses (mean± SD) 4.7± 8.2 6.7± 14.3 0.172
Ecchymoses in the heart-lung area 2.5± 4.8 4.8± 10.3 0.013∗
Ecchymoses in the left liver-gallbladder area 0.6± 1.3 0.5± 1.3 0.575
Ecchymoses in the right liver-gallbladder area 1.3± 2.9 0.7± 2.0 0.063
Ecchymoses in the spleen-stomach area 0.3± 1.3 0.7± 2.2 0.143
Ecchymoses in the kidney area 0± 0.1 0± 0.1 0.865

Red dots (mean± SD) 67.8± 66.2 24.7± 23.4 <0.001∗∗∗
Red dots in the heart-lung area 31.4± 25.8 10.9± 12.6 <0.001∗∗∗
Red dots in the left liver-gallbladder area 9.2± 12.1 4.8± 6.2 <0.001∗∗∗
Red dots in the right liver-gallbladder area 17.0± 24.4 6.4± 7.2 <0.001∗∗∗
Red dots in the spleen-stomach area 8.4± 17.3 2.0± 5.2 <0.001∗∗∗
Red dots in the kidney area 1.8± 3.7 0.6± 1.4 <0.001∗∗∗

p values were performed by independent t-test for continuous variables. ∗p< 0.05, ∗∗p< 0.01, and ∗∗∗p< 0.001.
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stages of BC than in the early stages of BC (0.9± 2.2 vs.
0.3± 0.8, p � 0.037). We deduced that patients with BC went
through several cancer treatment modalities that would lead
to blood circulation disturbance. *e study showed that the
relation of phlegm-stasis syndrome and cancer-related fa-
tigue in BC would need to be considered. [33] Continuous
disturbances of the inner physical condition due to BC could
lead to impaired blood circulation and cause blood stasis due
to comorbidities and long-term complications. Our study
showed that ecchymoses of the tongue were significantly
higher in the heart-lung area and those in advanced stages
were also significantly higher in right liver-gallbladder area.
We proposed the reasons because pathological lesion of BC
was located on the chest and the liver meridian. More studies
are needed to determine whether tongue features are fur-
therly subdivided into areas (i.e., heart-lung area, left liver-
gallbladder, right liver-gallbladder, spleen-stomach, and
kidney area) corresponding to different internal organs.
Understanding and interpreting these tonguemanifestations
in patients with BC is important in terms of theoretical and
clinical applications. *is study applied ATDS, a modern
instrument with a high degree of consistency, to automat-
ically evaluate the tongue features and, thus, reduce human
vision bias. [16, 17].

However, there are several limitations to our study. First,
because of data limitations, some clinical information, such
as hormone receptor status and human epidermal growth
factor receptor 2 status, and other variables like reproductive
history and dietary habits, were not included in this study.
Second, this study was a retrospective study and we selected
patients with BC who visited the TCM department for
complementary treatment. According to the previous
studies, patients with BC integrated TCM with conventional
medicine in strong connection, which could help improve
the health outcomes. [36] We were not able to fully rule out
the possibility of potential selection bias like group

differences in patient’s resources, health literacy, and care-
seeking behaviors. *ird, the evidence supporting the
tongue’s subdivisions and their correspondence to different
internal organs is limited. *erefore, investigation with
randomized controlled trials is required to validate these
observational findings.

5. Conclusions

*is study showed a significantly higher prevalence of
tongue features, such as small tongue shape, pale tongue
color, thick fur, yellow fur color, wet saliva, fissure, and
ecchymoses in the heart-lung area in patients with BC.*ese
tongue features implied pattern differentiation, such as yin
deficiency, deficiencies of blood, stagnation of heat, and
phlegm/blood stasis. Furthermore, there is a need to in-
vestigate effective and safe treatments to enhance the role of
TCM in integrated medical care in patients with BC.
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