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Abstract

In Brazil, the incidence of oral cavity cancer is estimated at 14,160 new cases in 2008. Contact endoscopy (stomatoscopy) 
applied to the oral cavity may favor early diagnosis. The aim of this study is to compare the contact endoscopy diagnosis to 
histological diagnosis of lesions of the lower lip vermilion area.  Fifty-three prospective, ex vivo, non-consecutive lesions of 
the lip vermilion area were stained with toluidine blue solution, examined with stomatoscopy and directly biopsied.  False-
negatives did not occur and false-positives represented 9.4%. Sensitivity to diagnosis of malignancy was 100%, specificity 
was 88%, positive predicted value was 70.5%, negative predictive value was 100% and accuracy was 90.3%. Sensitivity and 
specificity of the contact endoscopy were high and the positive predictive value in relation to diagnosis of malignant lesions 
was good. Thus, stomatoscopy may be useful to diagnose lesions of the lower lip vermilion area.
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Introduction

Oral cavity cancer, which affects mainly men, 
is among the ten most common forms of cancer in 
the world.1 In the United States, the expectation of 
new cases and deaths caused by oral cancer in 2007 
was estimated at 22,560 and 5,370, respectively.2 In 
Brazil, the incidence of oral cavity cancer is estimated 
at 14,160.3 Approximately 50% of such tumors are 
diagnosed belatedly (stage III or IV).4

Cytodiagnosis may favor diagnosis and toluidine 
blue may orient biopsy of questionable lesions on 
clinical examination;5-6 however, such methods are 
not totally safe because of their false-positives or false-
negatives rates. Therefore, new reliable non-invasive 
procedures are necessary in order to obtain early 

Applied Cancer Research 2010;30(1) 216-220

Correspondence:
Gyl Henrique Albrecht Ramos 
Rua da Paz 195, sala 12 - Centro  
80060160 , Curitiba,Brazil  
Phone: +55 41 99482452
E-mail: gharamos@hotmail.com

diagnosis of malignant lesions, in vivo.7

	 Colposcopy with optical enlargement of 40 times 
was applied in order to favor the diagnosis of oral cavity 
lesions,8 with satisfactory results, mainly when associated 
with toluidine blue test, which is used in stomatoscopy.9-10 
Another instrument used by gynecology and adapted 
for oral cavity use is microcolpohysteroscopy, patented 
by Hamou in 1979 for examinations of the epithelium 
of cervix uteri and with enlargements of 60 and 150 
times.11-12

	 This method was applied to other 
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topographies,13-18 including oral cavity mucosa. 
L’Estrange, in 1989,19 mentioned that such a method 
might be the bridge between microscopy of the mucosal 
surface and histology. In addition, he emphasized that 
other studies would be necessary in order to establish 
the level of the existing correlation between contact 
endoscopy and histology. From 2004 on, other studies 
related to the oral cavity were presented to the medical 
community concerning benign20 and/or malignant 21 
lesions.

	 All studies are based on previous known 
alterations by cytopathology, such as nuclear alterations 
and the consequent increase of nucleus-cytoplasm 
relation, high cell density per field, atypical or normal 
mitosis on the superficial layer, changes of the distribution 
pattern of the superficial layer of epithelium, the loss 
of cell maturation in this layer, etc.22-26 Regardless of 
the diagnostic method used, a positive result shall be 
confirmed by biopsy. According to a previous study, the 
criteria used for the analysis of alterations found through 
stomatoscopy of lesions of the cervix uteri, larynx and 
rhinopharynx, for instance, are applied to oral and lip 
lesions.

The aim of this study is to compare the 
stomatoscopy diagnosis of the lesions of the lower 
lip vermilion area to the histological diagnoses (gold 
standard), and to calculate the sensibility, the specificity, 
the positive and negative predictive values and the 
accuracy of the exam.

Methods

The project was approved by the Hospital 
Ethics and Research Committee of Hospital Erasto 
Gaertner (approval date: 5 April 2005; project id: pp-
1149).

This was a prospective non-consecutive case 
study of lower lip vermilion area lesions; furthermore, 
it was accomplished between December 2005 and 
July 2007, only ex vivo specimens were analyzed, 
i.e., from surgical specimens which were product 
of resections of lower lip vermilion area malignant 
lesions (squamous cell carcinoma), which were not 
preserved in aqueous solution formaldehyde, in the 
operating room 	Sixteen patients with squamous cell 
carcinoma (16 surgical specimens) from the Outpatient 
Clinic of the Head and Neck Surgery Service ,were 
included in this study. No patient had been submitted 
to locoregional radiotherapy, previous chemotherapy 
or surgery. All patients received information about the 

study routines and written informed consent was 
obtained.

	 There were a total of 58 contact stomatoscopy 
examinations, more than three per each surgical 
specimen. Five of them did not have a concluded 
histological diagnosis (a poor-quality or insufficient 
sample) and/or did not have the corresponding 
images (recording) in a position to be evaluated, 
and were subsequently excluded. Therefore, 53 
examinations were used in the assessment in relation 
to benignity and malignancy, in the same location 
where the biopsy was done. The entire process, 
including biopsies and analyses, was performed by 
the same physician, a Head and Neck surgeon, with 
pathologists as advisors.

Equipment 

The device used in this study was a Karl 
Storz contact laryngoscope 8715 A, angulation of 0º, 
diameter of 4mm, providing enlargements of 60 and 
150 times. The camera used was a Karl Storz 202321 
– 20, the light source was a Karl Storz Xenon 175, the 
VCR was a Sony SLV 40 BR, the image digitalization 
was accomplished by Sansung DVD Recorder DVDR 
150, the TV set was a Sony KV 1450 B, and the 
computer used was Toshiba A 55 Series.

Technique applied

The examination consisted of the endoscope 
lens in contact with the mucosa, the vermilion area 
and/or with the lesion. The staining routine consisted 
of: local hygiene with a moist gauze saline solution, 
applied with moist gauze; one-minute application 
of 1% acetic acid; one minute application of 1% 
toluidine blue, and; removal of the excess staining 
with an embedded gauze saline solution. 

Area of image and biopsy

	 Stomatoscopy -guided biopsies were taken 
directly from the lesion from areas located at 12, 3 and 9 
o’clock of the perimeter of each lesion (4 mm from the 
tumor and normal mucosa transition). Thus, the findings 
and the diagnosis obtained by the images of both the 
previously diagnosed tumor and the surrounding 
mucosa (without signs of malignancy) were compared 
with the corresponding histological diagnosis.

Criteria for imaging analysis
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Imaging analysis used the criteria of quality, 
histological aspects (cellularity, architecture and 
stratification) and cytological aspects.

Quality was classified as sufficient or non-
sufficient. Sufficient was defined when it was possible 
to visualize or at least identify the surface feature of the 
lower lip vermilion area, which usually does not have 
nuclei, and from there the changes identified by the 
method under magnification of 60 and 150 times.

	 Histological aspects included: cellularity, 
classified as normal or increased, based on the number 
of cells of the normal lip mucosa or lip vermillion 
area, of the same patient, under magnification of 150 
times, compared with the number of cells of the lesion 
examined 27 (the authors considered that the presence of 
more than 50 cells indicated malignancy); architecture, 
classified as normal or altered. It is the cell distribution, 
i.e., the superficial cell arrangement under magnification 
of 60 and 150 times (the regular distribution of cells 
was considered normal), and; stratification, classified as 
normal when the superficial layer of the lip vermilion area 
had mature cells (with little or no nuclei and abundant 
cytoplasm). Therefore, it was considered abnormal when 
we found cells of the basal and/or intermediate layer of 
mucosa. The classification was made according to the 
observation of the examiner.

	 Cytological aspects, or morphometry, were 
considered abnormal if there were altered nucleus 
shape, evident staining concentration, increase of 
the nucleus-cytoplasm proportion, or the presence 
of hyperchromatic nucleus and mitotic figures. 
Hence, morphometry was classified as normal if such 
characteristics had not been collectively or individually 
found.27

	 The combination of criteria considered for the 
diagnosis of malignancy was increased cellularity and 
amended stratification, architecture and morphometry.

Statistical Analysis

	 Variables were analyzed using descriptive statistics, 
regression analysis and Kendall’s tau (τ) coefficient through 
the software Statistical Package for Social Sciences (SPSS), 
version 12.0. The level of signification adopted for the 
statistical tests was 5% (p <0.05).

Assessment of Stomatoscopy                
Performance 

	 Stomatoscopy diagnoses were compared to 
the anatomopathological diagnoses (gold standard). 

Additionally, sensitivity, specificity, positive and negative 
predictive values, and accuracy were calculated 

Results

Among the 53 examinations performed, 77.4% 
(12) had histological diagnosis of benignity and 22.6% 
(41) of squamous cell carcinoma. Kendall’s correlation 
test regarding all criteria was p < 0.05.

Comparing the stomatoscopy diagnoses of lower 
lip vermilion area lesions to the histological diagnoses, as 
shown in Table 1, 12 true-positives, 5 false-positives, no 
false-negative and 36 true-negatives were obtained. The 
sensitivity was 100%, the specificity was 88%, the positive 
predicted value was 70.5%, the negative predictive value 
was 100%, and the accuracy was 90.3 %.

AP + AP - TOTAL

EXAMINATION + 12(22.6 %) 5(9.4 %) 17(32 %)

EXAMINATION  - 0 36(67.9 %) 36(68 %)

TOTAL 12(22.6 %) 41(77.4 %) 53(100 %)

 AP = Anatomopathological diagnosis; + = positive; - = negative 

Table 1 - Final Study: Distribution of each two, of diagnosis 

of contact microstomatoscopy and anatomopathological 

diagnosis of lower lip vermilion area, not including those 

16 cases of mucosa with no lesion.

Discussion

	 The criteria used in this study are already 
enshrined by cytopathologists 28 and histopathologists26, 
besides being used and mentioned by previous studies of 
contact endoscopy.10,18,23-25

These criteria are likely to be identified in both 
in vivo and ex vivo cases because they do not depend on 
natural color, but the color provided by the toluidine 
blue staining (Figures 3 and 4).29 Moreover, the vascular 
changes of the lesion and its surroundings were not 
considered in this study, which in principle would be 
more visible in in vivo cases. 

Ex vivo cases were chosen since it facilitates the 
biopsies, both as to the number and direction. As these 
surgical specimens were of patients who had a diagnosis 
of squamous cell carcinoma, biopsies were directed to the 
malignant lesion and the regions around (4 mm away). 
The intention was to detect small changes (cellularity, 
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architecture and morphology) that occur in the mucosa 
around the lesion because it may represent an early stage 
or microscopic manifestation of carcinogenesis, which 
can be used to assess patients with minor but suspicious 
in vivo lesions.

In 1989, P. L’Estrange affirmed that 
microcolpohysteroscopy could be a reliable approach to 
detailed observation of the surface of the oral tissues. 
However, he did not compare the contact endoscopy 
diagnoses of oral lesions with the histological diagnoses. 
Pak, in 2002,22 evaluated the potential use of contact 
endoscopy for the diagnosis of persistent and recurrent 
nasopharyngeal carcinoma after radiotherapy and found 
92.1% diagnostic accuracy. This result is similar to the 
results of this study concerning the lip vermillion area 
(90.3%).

Other tests, such as cytodiagnosis and toluidine 
blue, were studied through different methodologies 
and diverse calculi of assessment.30 The sensitivity of 
the toluidine blue test ranged from 78 to 100% and the 
specificity from 31 to 100%.31 Cytodiagnosis presented 
low sensitivity with large number of false-negatives,30 
obtaining only 23% in a Brazilian study.9 Despite this, 
they are used in the suspicion, detection and diagnosis of 
malignant lesions of the oral cavity. The sensitivity of the 
stomatoscopy was 100%, therefore, the test has a great 
capacity to detect malignant lesions of the lip vermillion 
area. Nonetheless, it may also lead to false-positives, 
requiring an association of the clinical characteristics 
of the lesion and medical monitoring. False-negatives 
did not occur, showing that the method is very useful 
to exclude malignancy when it is faced with a benign 
lesion (100% of negative predictive value).

According to Lingen et al.31 a screening test must 
have the five characteristics of being: simple, safe and 
accepted by the population; able to detect the disease 
early in its natural evolution; able to preferentially 
detect those lesions that are prone to progress; able to 
detect those lesions that are treatable or have prevented 
their progression with an intervention, and; have 
high sensitivity (few false negatives) and high positive 
predictive value. Stomatoscopy has great potential for the 
first four characteristics and has shown high sensitivity 
(few false-negatives) and a positive predicted value of 
70.5%. Further studies are required to determine if it is a 
useful and practical examination for mass screening, or if 
it is suitable only for secondary centers of diagnostics.

The method is quick and easy to perform. 
Additionally, it may be useful in the clinical office, in the 
surgery room or even intraoperatively (in addition to 
freezing diagnosis), and others.

Conclusions

The results (accuracy, sensitivity, specificity, and positive 

Legend -The main criteria and structures (except vessels) 
to be analyzed are evident: 1 – cell in metaphase; 2 - cells in 
cytokinesis, 3 - tumor area, probably with keratin, difficult to 
discern the cytoplasm and / or nucleous. Increased cellularity;  
4 – nuclei with smaller area, may be atypical, 5 - blurring 
probably by stretching the tissue at the time of contact with 
the device.  Source: Ramos et al. (2006)52.

Figure 1 – Microstomatoscopy, ex vivo,150 x: mitosis, 

increased cellularity, nuclear changes

Legend- The main structures analyzed in figure 1, ex vivo, 
may also be highlighted, now in vivo: 1 – cells in cytokinesis; 
2 – tumor area, difficult to discern the cytoplasm and / or 
nucleous; 3- Increased cellularity. Smaller Nuclei, may be 
atypical.Source: Researcher

Figure 2 - Ulcerated lesion of the vermilion of the lower 

lip (squamous cell carcinoma), in vivo, 150 x
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and negative predictive values) show that stomatoscopy, 
a non-invasive office-based diagnostic procedure, can 
be a useful test concerning the lesions of the lower lip 
vermilion area.
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