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THE ROLE OF VITAL STAINING IN THE EARLY DIAGNOSIS OF ORAL CANCER (Ab-
stract): The early diagnosis of oral cancer is a priority for the entire dental system. Dental spe-
cialists, who most often are the first to examine the patients with oral tumors, are responsible
for their patients’ future and it is not only expected but also desired that they fulfil their role
with a lot of commitment, competence and professionalism. On the other hand, it is also essen-
tial to continue developing, assessing and improving the main means of primary and secondary
prophylaxis and to identify and diagnose oral cancer at an early stage. Since nowadays the fight
against oral and maxillofacial cancer can only be won if it is diagnosed at an incipient stage
and it is followed by a radical multimodal and effective treatment, the population must be more
sensitive to the oncogenic risk factors of the oral cavity and to the early manifestations of can-
cer. Keywords: VITAL STAINING, EARLY DIAGNOSIS, ORAL CANCER.

The early diagnosis refers to the diag-
nose made as soon as possible after a clini-
cal manifestation when the lesion can be
seen and/or palpated or when it can be
noticed using laboratory tests, before
reaching the maximum Tlimit, with Ny and
Mo (1). The toluidine blue vital staining
(RICHART) relies on its affinity for cell
nuclei and for those nuclei undergoing
mitosis (2, 3). Colour intensity is directly
proportional with nuclei density, size and
their division phase, that is, with their de-
gree of malignity. The method can identify
lesions of 1 mm?® this way reducing the
lower limit of detecting tumors up to the
“infraclinical” stage, at an age of the tumor
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of almost 6 months (4).

In dentistry, toluidine blue vital staining
is to be considered in the diagnostic pro-
cess, completing in a useful and necessary
manner the clinical examination. It requires
further investigations of the suspected le-
sion (5, 6).

To ease the detection and the identifica-
tion of risk lesions, additional methods
have been introduced: toluidine blue vital
staining is the most studied method that can
support the early detection of premalignant
lesions and squamous cell carcinoma (7, 8,
9). Toluidine blue is a cationic metachro-
matic dye that may selectively bind to free
anionic groups such as sulfate, phosphate
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and carboxylate radicals of large molecules
(20). In vivo, toluidine blue stains nucleic
and deoxyribonucleic acids which can be
retained in intracellular spaces of dysplas-
tic epithelium. Dysplastic and malignant
tissues retain toluidine blue because of the
loss of tumor suppressor genes that predict
the progression of precancerous lesions
towards carcinoma or represent the squa-
mous cell carcinoma themselves during the
diagnosis (11, 12).

MATERIAL AND METHODS

Toluidine blue is recommended for the
following reasons:

» It determines premalignant oral le-
sions at risk of turning into squa-
mous cell carcinoma;

» It identifies mucosal lesions with
high risk molecular models with a
significant potential of turning into
cancer (for both high and low risk
dysplasia) (13, 14);

» It evaluates the extent and the
margins of carcinoma and
premalignant lesions;

» It guides the biopsy site selection
and accelerates the decision to bi-
opsy (15).

The toluidine blue vital staining or the
Richart test was used on 268 patients di-
vided into three groups of physically exam-
ined patients (tab. 1):

TABLE |
Groups of patients
Patients
Group | 25
Group Il 156
Group Il 87
Total 268

From the total 268 clinical lesions, 53
had a hyperplastic vegetant appearance

while 192 had an ulcerative appearance; 23
patients presented white lesions. The diag-
nosis made after physical examination is
presented below (tab. 11):

TABLE Il
Diagnosis after clinical exam

Diagnosis Patients
Traumatic ulceration on the lower
. 103
lip, tongue, cheek
Chronic cheilitis 24
Herpetic ulceration 15
Post-burn ulceration 9
(hard palate, tongue)
Aphthous stomatitis 9
Ulcerous stomatitis 23
Leukoplakia 21
Lichen planus 11
Hyperplastic benign tumors (lip,

. o 53
tongue, vestibule, gingivoalveolar)
Total 268

The Richart test was used for:

< completing the physical exam of
benign lesions that still presented a
certain degree of malignant suspi-

cion

< identifying small, ulcerative re-
lapse signs

< the stomatoscopic analysis of cer-
tain lesions.

The following work technique was
used: we cleaned the lesion with a piece of
gauze soaked in 1% acetic acid; after clean-
ing the area, using the water spray of the
dental unit (dentior), we have isolated the
lesion and dried it with warm air. The le-
sion was colored using a sponge saturated
with toluidine blue aqueous solution. The
dye was kept for 2-3 minutes after which
the lesion was washed once again using the
spray and then dried uniformly and without
applying any pressure with a solution of
1% acetic acid.
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Here are some of the cases where the
Richart method was used.

1. 1. 1., lasi town, came in for consulta-
tion for an ulcerative lesion, painful mani-
festation on the left cheek, and swelling of
the surrounding mucosa, present for a few
days (fig. 1). After cleaning the dye (fig. 2)
we noticed a second ulcerative lesion of 2
cm in diameter which stained dark blue

Fig. 3. Ulcerative lesion of 2 cm - stained
dark blue (positive reaction)

2. S. N., lasi county, pensioner, smoker
for over 50 years and alcohol user present-
ed with an ulcerative lesion of less than 1
cm in diameter, round, with slightly pro-
nounced edges, without hardened base,
unpainful, situated in the medial 1/3 seg-
ment of the lower lip, with the surrounding
mucosa of normal appearance (fig. 3). The
lesion had been present for almost 3 years.
We proceeded using toluidine blue to dye
the ulceration, washed the excess with
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(positive reaction) (fig. 3). A 7 days treat-
ment including rinses with 5% tetracycline
solution led to the healing of the ulceration.
The diagnosis was ulcerative stomatitis.
Although the dye was retained in the cen-
tral area leading to a misinterpretation of
malignant lesion, in fact it was an inflam-
mation of the oral mucosa. In this case, the
toluidine blue response was false positive.

Fig. 2. Toluidine blue aqueous solution

acetic acid, and it resulted a dark blue stain
(positive reaction) (fig. 4). Exfoliating
cytology made the diagnosis of inflamma-
tory smear with hematins, superficial and
intermediary epithelial cells of normal
appearance. Treatment: removal of the

ulceration using a type “V” resection on the
lower lip and suture of the margins.
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Fig. 4. Dark blue stain (positive reaction)

The histopathological  examination
made the diagnosis of moderately differen-
tiated squamous cell carcinoma with in-
tense superficial ulceration. In this case,
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the intense positive staining and the carci-
noma diagnosis correlated well.

3.C. V., from Vaslui County, retired,
smoker, was examined for an oval superfi-
cial ulceration of less than 1 cm in size,
located on the red part of the lower lip, the
surrounding mucosa having a whitish leuko-
plastic appearance. The lesion was noticed a
few months earlier, increased in size gradu-
ally, and was slightly bleeding (fig. 5).
Physical examination was completed with
the toluidine blue vital staining which, after
the removal of the extra amount of sub-
stance with acetic acid, remained fixed in
the ulceration area. The toluidine blue vital
staining was considered positive (fig. 6).

Fig. 6. Blue stain (itive reaction)

Treatment: excision of the ulceration
from the lower lip until healthy tissue was
reached. The histopathological examination

led to the diagnosis of chronic ulcerative
cheilitis. Although the lesion retained the
dye, the reaction was false positive as, in
the end, it turned out to be a chronic in-
flammation and not a malignant ulceration.

4. H. M., lasi town, retired, non-
smoker, presented with a leukoplastic area
from the left edge to the ventral side of the
tongue and for an ulceration of less than 1
cm in diameter on the dorsal surface of the
tongue, evaluated as superficial and pain-
ful. We used the Richart test. After using
acetic acid to remove the excessive dye the
remaining area appeared atypical: the ul-
ceration did not retain the dye (negative
reaction) and the tip of the tongue and cer-
tain areas on the edge of the tongue as well
as the leukoplastic area stained light blue
(positive reaction). When analyzing the
reaction 24 hours later we found that the
entire area that reacted to toluidine blue
regained its normal appearance (as before
staining). Treatment: excision of the ul-
ceration along with the leukoplastic area on
the edge of the tongue. The histopathologi-
cal examination led to the following diag-
nose: leucoplakia and dysplastic lesions
and intraepithelial invasive carcinoma. In
this case, the atypical Richart test was the
reason why we decided to biopsy.

5.1. D., from Bacau County, smoker
for 10 years, type |l diabetes and third-
degree obesity presented with a 1.5 cm-
long ulceration situated on the ventral side
of the tongue in the left half, near the tip of
the tongue. The patient noticed the appear-
ance of lesion almost a year before, but it
became painful and increased in size re-
cently. Physical examination revealed that
the ulceration was highly connected to 3.5
(tooth in lingual position). The ulceration
was stained with toluidine blue and then
washed with 1% acetic acid solution. The
ulceration did not retain the stain (negative
reaction) and the surrounding mucosa
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stained light blue. Exfoliative cytology
demonstrated it was an inflammatory
smear. Indeed it was a traumatic ulceration
caused by the presence of tooth 3.5 in a
vicious position and the ulceration healed
in 10 days after tooth extraction.

6. C.l., Suceava County, retired, 40-
year smoker and alcohol consumer on daily
basis (200 g.), noticed for 3 months before
the presentation the appearance of a small
ulceration on the right side of the tongue in
relation to 4.4 (with deep chronic marginal
periodontitis), 4.3, 4.2, 4.1 (residual tooth
roots). The lesion gradually increased in
size developing a crater-like appearance.
The Richart test was used. After removing
the dye with acetic acid, the dorsal part of
the tongue and the right edge along with
the ulceration were stained light blue (very
light) stained — the reaction being interpret-
ed as negative. The cytological exam indi-
cated tumor cells in the oral smear with
free atypical cells and in placard. Treat-
ment: surgical removal of the ulcer area.
The histopathological examination made
the diagnosis of undifferentiated squamous
cell carcinoma developed deep in the cho-

rion infiltrating strictly the muscle tissue.
In this case, although the Richart test was
negative, the ulceration was, in fact, a ma-
lignant lesion.

7. A. A, lasi town, retired, smoker for
7 years, presented with a ulceration of 0.5
cm in diameter, irregular margins, the sur-
rounding mucosa being slightly congestive,
painful on palpation, situated on the eden-
tulous alveolar crest corresponding to 4.8
(extracted 2 months earlier). During the
examination the dental instrument was
introduced 5 cm deep into the tooth socket.
The dye was introduced and after washing
it with acetic acid the ulceration appeared
to have a normal (negative appearance).
The cytological examination indicated an
inflammatory smear. In this case, the nega-
tive result of the Richart test corresponded
to the cytodiagnosis (inflammatory smear)
and clinical course (the lesion healed 2
weeks later).

RESULTS

Considering the analyzed clinical le-
sions, the results for toluidine blue vital
staining were as follows: (tables I11-XI):

TABLE 111
Clinical diagnosis versus true diagnosis: Ulcerations

Clinical diagnosis True diagnosis
Of 103 ULCERATIONS 87 malignant lesions and 16 inflammatory lesions
Test Stain Nq. of Lesion No. of Reaction
patients cases

Dark blue 76 Malignant Iesio.ns 72 (+)
) Inflammatory lesions 4 False (+)

Light blue 13 Malignant Iesio.ns 4 (+)
Inflammatory lesions 9 False (-)

All cases were malignant
(-) Uncoloured tissue 8 lesions but did not retain the 8 False (-)
dye

. . . Malignant lesions 3 .

Uncertain | Atypical coloration 6 Viucosal mfiammations 3 Atypical
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TABLE IV

Clinical diagnosis versus true diagnosis: Cheilitis

Clinical diagnosis True diagnosis
Of 24 CHEILITIS CASES 21 chronic |nflammat|ons gnd 3 c‘?ses' trlat degen-
erated into carcinoma ‘in situ
Test Stain No. of pa-
tients
(+) Blue 3 Carcinoma ‘in situ”
() Uncoloured 16 Cheilitis
tissue
Uncertain Atypical 5 Cheilitis
coloration
TABLE V

Clinical diagnosis versus true diagnosis: Leukoplakia

Clinical diagnosis

True diagnosis

Of 21 LEUKOPLAKIA CASES

12 leukoplakia and 9 cases that degenerated into

carcinoma ‘in situ”

Test | Stain | No. of patients
) Dark blue 9 Carcinoma ‘in situ”
Light blue 3 Leukoplakia - false reaction (+)
(-) Uncoloured tissue 9 Leukoplakia
TABLE VI
Clinical diagnosis versus true diagnosis: Liken Planus
Clinical diagnosis True diagnosis
Of 11 LICHEN PLANUS CASES
Test ‘ Stain No. of patients
(+) Light blue 5 Lichen planus - false reaction (+)
(-) Uncolored tissue 6 Lichen planus
TABLE VII
Clinical diagnosis versus true diagnosis: Herpetic ulcerations
Clinical diagnosis True diagnosis
Of 15 herpetic ulcerations
Test ‘ Stain No. of patients
(+) Dark blue 5 Ulcerations — false reaction (+)

()

Uncolored tissue

Ulcerations
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TABLE VIII

Clinical diagnosis versus true diagnosis: Post-burn Ulcerations

Clinical diagnosis

True diagnosis

Of 9 post-burn ulcerations
(hot food, cigars etc.)

Test ‘ Stain | No. of patients
() ‘ Uncoloured tissue | 9 Ulcerations
TABLE IX
Clinical diagnosis versus true diagnosis: Aphthous stomatitis
Clinical diagnosis True diagnosis
Of 9 APHTHOUS STOMATITIS
Test Stain No. of patients
Light blue Aphthae (inflammation) —
(+) 6 .
false reaction (+)
(-) Uncolored tissue 3 Aphthae (inflammation)
TABLE X

Clinical diagnosis versus true diagnosis Ulcerative stomatitis

Clinical diagnosis True diagnosis
Of 23 ULCERATIVE STOMATITIS
Test Stain Nq. of
patients
(+) Light blue 9 Inflammatory lesions — false reaction (+)
(-) Uncoloured tissue 10 Inflammatory lesions
Uncertain Atypical coloration 4 Inflammatory lesions
TABLE XI
Clinical diagnosis versus true diagnosis: Hyperplastic tumors
Clinical diagnosis True diagnosis
Of 53 HYPERPLASTIC TUMOURS 37 benign and 16 maligned
Test Stain | No. of patients
+) Dark blue 6 Carcinoma ‘in situ”
Light blue 2 Leukoplakia — false reaction (+)
(=) Uncolored tissue 39 Benign lesions

Malignant lesions - false reaction (-)
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DISCUSSION
In conclusion, we can say that for the

268 analyzed
lesions

From the total number of stains, some

268 analyzed lesions, the test results
were:

137 - test (+) = blue stains

110 - test (-) = unstained tissue

21 - inconclusive - atypical stains

of them were false, as follows (tab. XII):

TABLE XIlI
Evaluation of the “blue stain” reaction
No of Stain No. of Evaluation %
cases cases
137 stain (+) (for malignant and benign 96 Properly evaluated cases (+) 70%
lesions) 41 False cases (+) 21%
stain (-) (for inflammatory lesions, 94 Properly evaluated cases (-) 85%
110 benign hyperplastic and malignant
lesions) 16 False cases (-) 12%
3 Malignant lesions
21 Atypical stain 9 ! g
18 Inflammatory lesions

CONCLUSIONS

The dentist must diagnose and deal with
precancerous lesions, and refer the patient,
in useful time, to a specialized department
of maxillofacial surgery (16, 17, 18, 19).

Toluidine blue staining must be consid-
ered a complementary method, useful to
provide the dentist with an orientated diag-
nosis of pathogenic areas, that completes
the physical examination.

If the false positive results do not pro-
vide the method a safety prerogative, we
must then recognize its diagnostic role in
locating abnormal areas on diffuse surfaces.

The simplicity of the method, the possi-
bility of being used by any doctor, provides

added value, positioning it among the tech-
niques that should become usual in any
dental office.

The main indirect form the dentist has
to fight against cancer is dominated by
prophylactic principles and consists in the
competent practice of dental medicine.

The prophylactic principle must guide
any procedure, dental or periodontal, pros-
thetic or surgical, for the removal of me-
chanical, chemical and thermal irritants
from the oral cavity (20, 21).

All the above mentioned elements com-
bined with oral septicity, on a carcinogenic
background, turn into possible favoring
factors for the development of oral cancer.
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NEWS ]

INTRALEAFLET HEMORRHAGES ARE A COMMON FINDING IN SYMPTOMATIC
AORTIC AND MITRAL VALVES

Worldwide, heart valve disease is an important clinical problem and responsible for a signif-
icant mortality and morbidity. Post inflammatory valvular disease, usually rheumatic of
origin, is declining in the industrialized countries but still has a high incidence in developing
countries, varying from 2.5 to 3.2 cases per 1,000. Traditionally, the pathogenesis of degen-
erative heart valve disease was thought to be the result of time-dependent “wear-and-tear” of
the leaflets, which results in thickening of valve tissue due to fibrosis, calcification, and a
low-grade inflammatory response. High rates of intraleaflet hemorrhage (ILH) have recently
been reported in degenerative aortic valve disease. In that study, ILH was related to the se-
verity of stenosis and preexistent valve tricuspid or congenitally bicuspid morphology.
Hemorrhages in valve tissue, as noted by Akahori et al., could relate to “wear-and-tear” pro-
cesses leading to small fissures, ruptures, or friction in the highly calcified valves. Alterna-
tively, such hemorrhages could also relate to presence of microvessels since microvessels
have been described in degenerative aortic valve tissue. Because nowadays, it is not known
whether hemorrhages occur in degenerative aortic valves only or whether they can also be
encountered in mitral valves and in other disease states such as rheumatic heart disease, the
authors investigated the prevalence, extent, and age of ILH in a consecutive series of 105
surgically resected aortic and mitral valves. In addition, they investigated the presence of
microvessels and the integrity of their vessel wall as a potential source of hemorrhages. Fi-
nally, all data were related to the pathological diagnosis of valve disease. The results
showed, that the prevalence of ILH is very high in resected heart valves, both aortic and mi-
tral valves presented an association of ILH with microvessels, microvascular leakage, and
calcifications. The authors concluded that repetitive microvascular-leakage-related ILH may
contribute to valve dysfunction on the (very) long term (Stam OCG, van Rijswijk JW, de
Mol BAJM, van der Wal AC. Intraleaflet hemorrhages are a common finding in symptomatic
aortic and mitral valves. Cardiovascular Pathology 2017, 30: 12-18).

Doina Butcovan

193


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

