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Summary: To investigale whether tongue appearance has any relationship with gastric
diseases, we compared photographic longue appearance with gastroendoscopic findings
in the stomach of 223 patients. The tongue surface was evaluated for thickness and color
of the longue coating, presence of tongue [issures, tongue color, and the presence of
longue swelling. Coaling thickness was evaluated in small sections of nine areas of the
tongue. The percentage ol patients exhibiting thick coating of the lateral sections of the
tongue was significantly greater in those who had gastric ulcer, as compared with those
with no gastric ulcer. The dilferences became more significant between the patients
with and withoul gastric ulcer when this relalionship was further evaluated in terms
of the presence of digestive sympioms in the patients. These results suggest that the
inspection of tongue mucosa may become a useful physical examination for gastric
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diseases.
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INTRODUCTION

In traditional chinese medicine, .tongue in-
spection 1s a useful method for the diagnosis
of various kinds of disease because it changes
widely according to physical conditions in the
patient!”. However, il has not been clearly
demonstrated whether tongue appearance is
related with gastroendoscopic findings. In
1982, Tosa et al®. observed that thickness and
color of the tongue coating had a specific
relationship with some gastrointestinal dis-
eases, such as superficial gastritis and erosive

gastritis, in a comparison between tongue

tongue appearance, gastroendoscopic stomach findings,

findings and gastroendoscopic findings. Since
that report, several workers have shown sim-
ilar results concerning this relationship3 456,
However, the relationship between tongue find-
ings and gastric ulcer diagnosed by gastro-
endoscopy has not been satisfactorily investi-
gated, and the distribution of the tongue
coating has not yet been studied in these pre-
vious studies.

In the present study, the association between
detailed tongue [indings and stomach disease
detected by gastroendoscopy is examined.
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PATIENTS & METHODS

Patients

From May, 1988, to April, 1990, we studied
223 patients (132 males and 91 females; mean
age 51.1 years, range 13—87 years) who un-
derwent gastroendoscopic examinations after
tongue inspection at the Hospital of Meiji
College of Oriental Medicine. The tongues of
those patients were observed and photographed
just before the pretreatment of gastroendo-
scopic examination. For gastroendoscopic ex-
amination, gastroendoscope, GIF TYPE V10
(OLYMPUS ®) or GIF TYPE @20 (OLYM-
PUS®) was used. After the examination, we
investigated the relationship between tongue
mucosal findings and gastric mucosal lesions
through comparison of tengue findings with
gastroendoscopic findings. Tongue appear-
ances were analyzed and evaluated as follows.
Classification of tongue appearance
Thickness of tongue coating. Coating thick-
ness was classified into four groups as: no
coating (—); thin coating through which the
tongue color could be seen (+); thick coating
completely covering the tongue (3+); coaling
of intermediate thickness (2+). We estimated
the coating as thin when the evaluation was
(=) or(+), and as thick when the evalua-
tion was (2-+) or (3+). This evaluation was
performed on each section on the tongue which
had been divided into 9 sections for the pur-
pose of studying the distribution of the coat-
ing. Fig.1 shows the 9 sections (A to [) of
the tongue divided into equal parls distal
from the vallate papilla.
Tongue fissures. Tongue fissures were classi-
fied into four types as follows: no fissure (0):
shallow fissure in the center of the tongue
(1); deep fissure in the center of the tongue
(2); severe fissuring which was branched and

vallate papilla

nnn

Fig.1 TONGUE IN 9 SECTIONS

The tongue in all patients was divided inlo
three equal parls bolh crosswise and lengthwise
(9 sections) distal from the vallate papilla.

widespread over the tongue (3).
Color of tongue coating. Coating color of
the tongue was classified into three colors
as white, yellow, and brown.

Color of tongue. Tongue color was classified
into four colors as pink, red, anemic, and
cyanotic.

Swelling of tongue. The presence of tongue
swelling was estimated by existence of tooth-
marks at the edge of the tongue. The tongues
with tooth impressions at the edge were clas-
sified as swollen (swelling +), while those
without tooth-marks were classified as not
swollen (swelling —)7.

Several examples of tongue evaluated by
the criteria described above are illustrated in
Fig. 2.

Digestive symptoms

[F'urthermore, in 173 of the total subjects,
we examined the relationship between tongue
mucosal findings and gastric mucosal lesions
in terms of the presence of digestive symp-
toms, including epigastralgia, abdominal pain,
nausea, vomiting, abdominal fullness, hema-

temesis, melena, and anorexia.
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Fig.2 EXAMPLES OF TONGUE EVALUATION

These tongues were evaluated as follows.

[a] coating thickness: section A(+), B{+), C(+), D(+), E(+), F(+), G(+), H(+), [{+). coat-
ing color: white. longue [issure:(0). tongue color: anemic. swelling:(+2). [b] coaling thickness:
section A(3+), B(3+), C3+), D(2+), E(2+). F(2+), G(+), H(+), I{+). coating color: white.
tongue fissure:(0). tongue color: red. swelling:(—=). [c] coating thickness: section A(3+), B(3+),
C(3+), D(3+), E(3+), F(3+), G{2+), H(2+), [(2+). coating color: white. tongue fissure:(1). tongue
color: pink. swelling:(—). [d] coating thickness: section A(+), B(Z2+), C(+), D(+), E@2+), F(+),
G(+), H(+), I{+). coating color: yellow. tongue [issure:(3). tongue color: red. swelling:(—).
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Classification of gastroendoscopic findings of
the stomach

All patients were also classified according
to the differences in gastric mucosal lesions.
The patients were classified as follows: pa-
mild
the gastric

tients with no gasiric disease except
redness and slight atrophy of
mucosa (control group): patients with some

erosions or severe redness of the gastric mu-
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Statistical analysis

Results were expressed as a percentage of
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Fig.3 PERCENT OF PATIENTS WITH THICK COATING IN THE THREE GROUPS

BY TONGUE SECTION

The ratio of patients with thick tongue coating was significantly higher in the gastric
ulcer group than in control group in tongue sections A, C, I, I, G, H and I; and than
the gastrilis group in tongue sections D, F, G, H and 1.
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the patients classified by tongue findings in
each group. Dilferences between the three
groups were evaluated by means of x° test
and were considered significant if p was less

than 0.05.

RESULTS
Fig.3 shows the percentage ol patients

with thick coating (evaluated as [2+] or [3+]

by our criteria described above) at each
Longue section in the three groups according
Lo gastroendoscopic [indings. The percentage
with thick coating in the gastric ulcer group
was significantly higher than that in the
contral group in tongue sections A, C, D, T,
G, H and [, and than that in the gastritis
group in tongue sections D, F, G, H and L

On the other hand, the percentage with thin
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Fig.4 PERCENT OF PATIENTS WITH THICK TONGUE COATING IN THE PRESENCE
AND ABSENCE OF GASTRIC ULCER BY TONGUE SECTION

A significantly higher percentage was observed in the gastric ulcer group in comparison
with the other patients{combined group of controls and gastritis patients).
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coating (evaluated as [+]) in control group
and gastritis group was higher than that in
the gastric ulcer group, and there were so [ew
cases of no coating in each group (Table I ).
A similar result was obtlained In comparison
between the gastric ulcer group and all others
(combined controls and gastritis patienis)
(Fig. 4).

tween the two groups(gastiric ulcer group and

A similar significant difference be-
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no gastric uleer group) was observed when
the presence of digestive symptoms were con-
sidered along with tongue findings in this
study.
Table O

tients. The percentage of patients with bhoth

shows the symptoms ol all pa-

any symptoms and thick coating was signif-
icantly higher in the gastric ulcer group than

in the group without a gastric uleer (Fig. 5).
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Fig.5 PERCENT OF PATIENTS WITH BOTH SYMPTOMS AND THICK TONGUE
COATING IN EACH TONGUE SECTION IN THE PRESENCE AND ABSENCE

OF GASTRIC ULCER

A significantly higher percentage was observed in the gastric ulcer group than in
palients with no gasiric uleer in tongue sections A, C, D, F, G, H and L
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TABLE Il —PATIENT SYMPTCMS IN EACH

GROUP
Control Gastritis Gastric ulcer
Symptom qroup group group
(n=78) (n=63) (n=32)
Epigastralgia 29 (37.1%) 27 (42.9%) 19 (59.42%)
Abdominal pain 6 (7.7%) 1 ( 1.6%) 1 ( 3.1%)
Nausea 15 (18.2%) 6 ( 8.5%) 5 (15.6%)
Vomiting 7 ( 9.0%) 2 ( 3.2%) 1 ¢ 3L1%)
Abdominal fullness B8 (10.3%) 8 (12.7%) 2 { 6.2%)
Hematemesis  — 1 ( 1.8%) —=
Melena — — 2 ( 6.3%)
Anorexia B (10.3%) 9 (14.3%) 3 ( 9.4%)

TABLE Il—COMPARISON OF COATING COLOR
IN THE THREE GROUPS

The comparison of coating color in the three
groups is shown in table . There was a
tendency for the percentage of patients with
yellow tongue coating to be higher in the
gastritis group (45,86 [52.3% 1) than in the
other two groups (40,7103 [38.8%] in control
group and 13,734 [38.2% ] in gastric ulcer
group), although these differences were not
significant.

There were no statistically significant dif-
[erences in tongue color, presence of tongue

TABLE IV-COMPARISON OF TONGUE FIS-
SURES IN THE THREE GROUPS

) Control Gastritis Gastric ulcer

Coating .

group group group
color

(n=103) (n=86) (n=34)
White 63 (61.2%) | 40 (46.5%) 21 (61.8%)
Yeallow 40 (38.8%) | 45 (52.3%) 13 (38.2%)
Brown _ 1 (1.2%)

Type of Control Gastritis Gastric ulcer
tongue group group group

fissure (n=103) {n=86) (n=34)

Type 0 45 (43.7%) 26 (30.2%) 8 (23.5%)
Type 1 33 (32.0%) | 32 (37.2%) | 12 (35.3%)
Type 2 11 (10.7%) 12 (14.0%) 5 (14.7%)
Type 3 14 (13.6%) 16 (18.6%) 9 (26.5%)
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TABLE V—COMPARISON OF TONGUE COLOR
IN THE THREE GROUPS

Contral Gastritis Gastric ulcer
Tongue
group group group
calor
{n=103) (n=86) (n=34)
Red 19 (18.4%) 13 (16.1%) 6 (17.6%)
Pink B9 (67.3%) 53 (61.6%) 22 (64.79%)
Anemic 20 (19.4%) 13 (15.1%) 4 (11.8%)
Cyanotic 5 ( 4.9%) 7 ( B.2%) 2 (5.9%)

TABLE VI-COMPARISON OF TONGUE SWELL-

ING IN THE THREE GROUPS

Control Gastritis Gastric ulcer
Tongue
) group group group
swelling
(n=103) (n=86) (n=34)
Present 8 (7.8%) 9 (10.5%)  —
Absent 95 (92.2%) | 77 (89.5%) 34 (100%)

fissures, or tongue swelling between the three
groups (Tables IV—V1).

DISCUSSICON

The percentage of patients who had thick
coating on the bilateral sides of the tongue
was significantly higher in gastric ulcer pa-
tients than in other patients. This result is
not consistent with the previous study by
Tosa®, who found that there was no relation
between tongue coating thickness and gastric
ulcer. This inconsistency may be due to dif-
ferences in methods of evaluating coating

thickness. In the previous study, Tosa eval-

uated the aggregate coating thickness in three
sections of tongue (tongue root, apex, and
central portion). However, we evaluated the
coating thickness in each of 9 sections of the
tongue to investigate the distribution of the
thick coating. This result raises the possibility
that the distribution of the thick tongue coat-
ing could became an important factor in an-
ticipating the presence of a gastric ulcer.
Tongue coating is generally known as filiform
papillae of the tongue®, and has been linked
with smoking, respiratory diseases, fever, and
oral infection®. Yamagata et al.!®? reported
that changes in tongue coating were related
to smoking, drinking, sleep, defecaticn, and
fever. Tosa et al.l? also reported on the
relationship between coaling thickness and
various human physical conditions, while
some of these physical conditions, such as
smoking and respiratory diseases, have been
reported to be related to formation of peptic
uleer2 1319 There may therefore be a com-
mon etiological factor between formation of
gastric ulcer and changes in tongue coating
thickness. For confirmation of this sugges-
tion, 1t may be necessary to investigate
whether the patients with both gastric ulcer
and thick tongue coating have these factors.
The difference between the gastric ulcer group
and the other patients became more signifi-
cant when the presence of symptoms was
added to the evaluation of tongue coating
thickness. Digestive symptoms reported by
patients are useful in the diagnosis of peptic
disease, although these symptoms do not
always reflect the presence of organic dis-
orders in gastrointestinal disease® . In spite
of rapid progress in gastrointestinal tract
diagnostic methods'® '™, there are many pa-

tients who have not been examined by gastro-
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endoscopy or radiography, although they have
gastrointestinal disease. Therefore, the com-
bined use of tongue inspection and digestive
symptoms may be useful in the decision to
undergo gastrointestinal examination.

In the comparison of coating color, there
was a tendency for the percentage of patients
with yellow coating to be higher in the gas-
tritis group than in the other patients. This
difference was not significant, but this result
1s similar to that found in the previous stud-
ies by Tosa® and Takahasi®. Therefore, vel-
low tongue coating may be related to the
presence of gastritis. There was no relation-
ship between tongue color, tongue fissure, and
tongue swelling between the three groups. [t
is possible that these factors may become
useful signs of gastrointestinal disease in
[ is
also possible that the relationship between

combination with two or more factors.

tongue appearance and gastric ulceration may
became more clear in combination with other

traditional chinese medicine examinations,

such as pulse reading or palpation of abdomen.
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