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Abstract 
Introduction: To verify the correlation between the measurement of the dimensions of the same tumor in MGM, 
US and MRI, and the dimensions of the tumor referred to in the anatomopathological report of the surgical 
specimen. 

Materials and methods: A retrospective study was carried out on 56 women diagnosed with breast cancer, 
between January 2021 and November 2022, at the CHUA Radiology Service, at the Portimão E.P.E. where 
the size of the main tumor was evaluated by MGM, US and breast MRI and later compared with the anatomo-
pathological examination.

Results: It was found that at the level of MGM, US and MRI an overestimation of 34/56 (60.7%), 18/56 (32%) 
and 31/56 (55%) respectively, and an underestimation of 18 /56 (32%), 34/56 (60.7%) and 19/56 (33%), re-
spectively. 

Conclusion: It was concluded that there were no significant differences in the size of the tumors measured in 
MGM and MRI when compared with the pathological anatomy, nor based on the histological type or breast 
density, demonstrating that the factors do not influence the accuracy of the measurement. MRI was the tech-
nique that obtained the best correlation with size in the anatomopathological examination.

Keywords: Lesion Size, Histological Type, Pathological Anatomy, Ultrasonography, Mammography, Magnetic Resonance, Breast 
Cancer.

Introduction
The measurement of the tumour in the various imaging modal-
ities is an important piece of data that aims to verify which is 
close to the size obtained in pathological anatomy. In this way, 
we intend to carry out the measurement of the tumour in radiol-
ogy and find out whether this correlates with the measurement 
of the tumour in pathological anatomy. To verify whether factors 
such as breast density, post-biopsy complications, histological 
type and size influence the measurement of tumour size and how 
to overcome them.

Preoperative assessment of tumour size is important at the sur-
gical level, especially in breast conservation, as there are studies 
suggesting that MRI may increase mastectomy rates, probably 
by overestimating the extent of local disease. 

That said, and after evaluating the accuracy of tumour size esti-
mation in different imaging examinations, it has been suggested 
to use MRI as a complementary method in selective, high-risk 
patients with dense breasts and invasive lobular breast cancer 
[1].

In Iceland, preoperative MRI changed the type of surgery per-
formed in 14% of cases, where 8.9%, performed excision and 
5.1% performed mastectomy instead of breast conservation. Ap-
proximately 89% of patients, have agreement between the size 
of the tumour on MRI and the size of the pathological anatomy. 
Tumour size is the main prognostic indicator and one of the most 
important factors in the clinical and pathological evaluation of 
breast cancer, being related to lymph node involvement, tumour 
grade and overall survival rate [2].
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Therefore, it is vital to accurately measure the size of the tumour 
by imaging examinations at the time of diagnosis, in order to be 
the most appropriate for the patient. This avoids underestimation 
of the tumour size which can lead to close or positive surgical 
margins, or overestimation which can prevent patients from re-
ceiving breast-conserving therapy [3].

At the level of pathological anatomy, the histological character-
isation of the tumour is based on morphological characteristics. 
It allows us to differentiate carcinomas in situ (affecting the epi-
thelial component of the breast tissue) from invasive carcinomas 
(invading the stromal component). And it can also identify the 
main types of tumours, namely invasive ductal and invasive lob-
ular (around 80% of tumours), ductal/lobular, mucinous, tubular, 
medullary and papillary carcinomas [4].

This study proves to be revealing, since there are studies carried 
out in other countries which reveal "no significant alterations" 
between the measurements taken of the tumour in the imaging 
exams and the postoperative specimen, however it is important 
to carry out here in Portugal, namely at the CHUA-Portimão, 
since the health professionals and the methods approached are 
not the same.

The general aim of this study is to study the correlation be-
tween the measurement of the dimensions of the same tumour 
in MGM, US and MRI, and the effective dimensions of the tu-
mour, referred by the anatomopathological report of the surgical 
specimen. 

The specific objectives are to analyse which imaging study has 
the closest tumour measurement value to the one presented in 
the pathological anatomy report and to determine whether fac-
tors such as histological classification, size, breast density and 
post-biopsy complications may influence the accuracy of the tu-
mour measurement obtained in imaging studies. 

Materials and Methods
The target population consists of patients diagnosed with breast 
cancer, who underwent breast MRI, breast MGM and breast US, 
whose primary treatment consisted of tumourectomy or mastec-
tomy and who belong to the senology group of the CHUA, at 
the Portimão E.P.E Hospital Unit, coming from the Barlavento 
Algarvio region.

The sample corresponded to a total of 56 patients, in which it is 
composed of patients with breast cancer who have undergone 
breast imaging examinations (mammography, ultrasonography 
and magnetic resonance imaging). Followed by the primary sur-
gical treatment with respective anatomopathological evaluation 
of the lesion, where the histological type and the largest mea-
sured axis are verified. 

For this study, the exclusion criteria were defined as patients 
whose breast MRI exam reports non-mass lesions, due to their 
difficulty in performing measurements, patients whose primary 
treatment consisted of QTNA, patients coming from abroad and 
whose exams are not on file at the CHUA-Portimão and patients 
whose lesion was not visible on mammography.

The ethical considerations present consisted of preserving the 
patients' privacy. No information about the patients' personal 
data will be used, and there will always be confidentiality of 
these.

Data will be collected in person and information will be selected 
retrospectively from cases of breast cancer present in the data-
base provided by the Senology Unit of the CHUA-Portimão. All 
cases will be included in the time window January 2021 to No-
vember 2022, where the radiological images are of breast lesions 
in the three radiological modalities and of pathological anatomy. 

The measurement started with the MGM examination, followed 
by breast US, breast MRI and finally the result of the pathologi-
cal anatomy report of the surgical specimen. The exams with the 
closest date to the surgery were selected, and most of them cor-
respond to the day before or on the day of the surgery, because 
the users were subjected to preoperative marking by harpoon of 
the lesion.

Subsequently, the measurements of the GMM and breast MRI 
were performed by the student and confirmed by the TST spe-
cialist in the area of Radiology with more than 20 years of expe-
rience in the area of Senology, and in situations where there was 
no agreement the measurement was performed by another TST 
with the same experience. In the case of US, the data mentioned 
in the exam report was used.

Figura 1: Ultrassonografia, Demonstrando O CDIS.

Fonte: CHUA, Portimão, 2022.

The measurements were performed on a 2 Megapixel (MP) 
monitor (1600x1200 pixels), 19 inches, with 1 image display, 
with image magnification and window adjustment.

For the measurement by MGM, the medio-lateral oblique in-
cidence was initially selected with visualisation of the longest 
axis, magnified, measured, then confirmed with the craniocaudal 
incidence, magnified, measured and collected.



 

www.mkscienceset.comPage No: 03 J of Med Phys Biophys Simul 2026

Figura 2: Mamografia, Incidência Obliqua Medio Lateral, Demonstrando O CDIS.

Fonte: CHUA, Portimão, 2022.

In breast MRI the sagittal reformatting corresponding to the first 
dynamic acquisition after administration of intravenous contrast 

medium was used, T1-weighted with fat suppression and image 
subtraction, the measurement was then rectified in the same ac-
quisition sequence used.

Figura 3: RM, Demonstrando O CDIS.

Fonte: CHUA, Portimão, 2022.

Data on the patient's age, histological type, measurements on the 
longest axis of the lesion size performed on breast US, breast 
MRI, MGM, and pathological anatomy were recorded. The 
breast density was recorded according to the ACR classification 
(table1) described in the mammography report, and the post-bi-
opsy complications according to the visualization of the MR im-

ages and the report of the same. Finally, the measurements of the 
breast lesion both in the requested imaging examinations and in 
the pathological anatomy will be analysed for eventual correla-
tion, and verification of the measurement accuracy. In the sta-
tistical analysis and treatment procedure, tables and graphs will 
be made with the help of the Excel program and the Statistical 
Package for the Social Science (SPSS), and inferential statistics 
will be performed.

Table 1. Categories of breast composition
Breast Composition Category Code

a) Breasts with a predominance of adipose tissue
b) Breasts with dispersed fibroglandular densities
c) Heterogeneously dense breasts, which may conceal small masses
d) Dense breasts with decreased sensitivity on mammography

Source: Adapted from ACR, 2013.

Results
The age level (table 2) shows the mean age of 61.75 years. The 

youngest person to be studied is 42 years old and the oldest per-
son is 83 years old (table 2).

Table 2. Distribution of the sample according to age.
Variable N Minimum Maximum Average Standard deviation Variance

Idade (em anos) 56 42,00 83,00 61,7500 10,49719 110,191
Source: Author's own work, 2022.

Then the lesion size was analyzed in CGM, US, MRI and patho-
logical anatomy. Table 3 shows the mean (CGM:1.53; US:1.38; 
MR:1.51; pathological anatomy: 1.51), the minimum (CGM: 
0.50; US: 0.44; MR: 0.46; Pathological anatomy was 0.30), the 

maximum (CGM: 4.95; US: 4.48; MR: 4.23; Pathological anat-
omy was 5.50) of the lesion size measured in each examination 
and in the pathological anatomy.
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Table 3: Sample distribution according to size measured in imaging examinations and pathology.
Variable N Minimum Maximum Average Standard 

deviation
Variance

Lesion Size in MGM 56 ,50 4,95 1,5334 ,91565 ,838
Lesion Size in US 56 ,44 4,48 1,3802 ,86336 ,745

Lesion Size in MRI 56 ,46 4,23 1,5146 ,83203 ,692
Lesion Size in Pathology 56 ,30 5,50 1,5125 ,96296 ,927

Source: Author's own work, 2022.

The most common histological type (table 4) was invasive breast 
carcinoma (76.9%), followed by non-invasive breast carcinoma 

with (7.7%), and finally phylloid tumour, with  a percentage of 
1.5%.

Table 4: Sample distribution according to histological type
Histological Type Frequency Percentage

Invasive breast carcinoma 50 76,9
Non-invasive breast carcinoma 5 7,7

Phyllodes tumor 1 1,5
Source: Author's own work, 2022.

At the level of breast density, we can observe in table 6, that 
the most common category was category b (49.2%), followed 

by category c (24.6%), and the least common categories were 
category a and d (6.2%) each.

Table 5: Sample distribution according to breast density
Breast Density Category Frequency Percentage

Category a 4 6,2
Category b 32 49,2
Category c 16 24,6
Category d 4 6,2

In terms of post-biopsy complications, it was found that 52.3% 
had undergone BAV, which suggests that they may or may not 

have suffered complications, and that 33.8% had not undergone 
BAV.

Tabela 6: Distribuição da amostra consoante a realização de BAV
Category Response Frequency Percentage

Valid Yes 34 52,3
Valid No 22 33,8
Valid Total 56 86,2

Missing System 9 13,8
Total — 65 100,0

Source: Author's own work, 2022.

Relationship Between Mammographic Lesion Size and 
Pathological Anatomy
By means of Wilcoxon's test, the relationship between the lesion 
size at mammography and pathological anatomy is observed on 

table 7, where in a total of 56 lesions, 18 presented lower size, 
34 presented higher size and 4 presented the same value as com-
pared with the pathological anatomy.

Table 7: Relationship between lesion size on mammography and pathological anatomy
Comparison (Lesion Size in MGM / Pathological Anatomy) Classification N Mid-level 

position
Sum of Rat-

ings
Lesion Size in MGM < Lesion Size in Pathology Negative Rat-

ings
18ᵃ 32,67 588,00

Lesion Size in MGM > Lesion Size in Pathology Positive Rat-
ings

34ᵇ 23,24 790,00

Lesion Size in MGM = Lesion Size in Pathology Draws 4ᶜ — —
Total — 56 — —

Source: Author's own work, 2022.
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Table 8 shows that the level of significance for the two-sided test 
is 0.357, (p-value>0.05), i.e., there are no significant differences, 
and therefore we accept the null hypothesis (H0), which states 

that there is a relationship between lesion size on mammography 
and pathological anatomy.

Table 8: Test statistics for the relationship between lesion size on mammography and pathological anatomy.
Test Statistics Lesion Size in MGM - Lesion Size in Pathological Anatomy

Z -,920ᵇ
Significance Sig. (2 ends) ,357ᵃ

Notes: a. Wilcoxon Signed Rank Test.
b. Based on negative ranks.
Source: Author's own work, 2022.

Relation Between The Lesion Size At Ultrasonography and 
Pathological Anatomy
Table 9 shows the relationship between the size of the lesion at 
ultrasonography and the pathological anatomy, where in a total 

of 56 lesions, 34 presented a lower size, 18 a higher size and 4 
the same value when compared with the pathological anatomy.

Table 9: Relationship between lesion size on ultrasound and pathological anatomy
Comparison (Lesion Size on Ultrasound / Pathologi-

cal Anatomy)
Classification N Mid-level 

position
Sum of Ratings

Ultrasound Lesion Size < Pathology Lesion Size Negative Ratings 34ᵃ 26,97 917,00
Ultrasound Lesion Size > Pathology Lesion Size Positive Ratings 18ᵇ 25,61 461,00
Ultrasound Lesion Size = Pathology Lesion Size Draws 4ᶜ — —

Total — 56 — —
Notes: a. Lesion size on ultrasound < Lesion size on pathology.
b. Lesion size on ultrasound > Lesion size on pathology.
c. Lesion size on ultrasound = Lesion size on pathology.
Source: Author's own work, 2022.

In table 10, it was found that the significance level for the 
two-sided test is 0.038, (p-value<0.05), there are significant dif-
ferences, we reject the hypothesis H0, and conclude that there 

is no relationship between lesion size at US with pathological 
anatomy.

Tabela 10: Estatística de teste entre o tamanho da lesão na ultrassonografia com a anatomia patológica
Test statistics Lesion Size on Ultrasound - Lesion Size in Pathological Anatomy

Z -2,077
Significance Sig. (2 ends) 0,038

Notes: a. Wilcoxon Signed Rankings Test
b. Based on positive ranks.
Source: Author's own work, 2022.

Relationship Between the Size of the Lesion at Mri with the 
Pathological Anatomy
Table 11 shows the relationship between the size of the lesion 

at MRI and the pathological anatomy, where in a total of 56 le-
sions, 19 presented a smaller size, 31 a larger size and 6 the same 
value when compared with the pathological anatomy.

Table 11: Relationship between lesion size on magnetic resonance imaging and pathological anatomy
Lesion Size on MRI - Lesion Size in Anatomical Pathology N Mid-level 

position
Sum of Ratings

Negative Ratings 19 27,24 517,50
Positive Ratings 31 24,44 757,50

Draws 6 — —
Total 56 — —

Notes: a. Lesion size on MRI < Lesion size on pathology
b. Lesion size on MRI > Lesion size on pathology
c. Lesion size on MRI = Lesion size on pathology
Source: Author's own work, 2022.
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Table 12 shows that the level of significance for the two-sided 
test is 0.246, (p-value>0.05), that is to say, there are no signif-
icant differences, so we accept the null hypothesis (H0), which 

states that there is a relationship between the size of the lesion 
on MRI and the pathological anatomy.

Table 12: Test statistics between lesion size on magnetic resonance imaging and pathological anatomy.
Test statistics Lesion Size on MRI - Lesion Size in Anatomical Pathology

Z -1,159
Significance Sig. (2 ends) 0,246

Notes: a. Wilcoxon Signed Rank Test
b. Based on negative ranks.
Source: Author's own work, 2022.

Correlation Between Lesion Size at Mammography and 
Pathological Anatomy With Density
According to Spearman's correlation test, we observed in table 
13 the correlation coefficient, between the variables lesion size 
in mammography and density rs = -0.144 and the variables le-
sion size in pathological anatomy and density rs = -0.157 there 

is an inverse correlation, and weak. And according to the signifi-
cance value (p-value>0.05), p=0.277 and p=0.236, respectively, 
we accepted the null hypothesis, so density does not affect the 
measurements of the lesion in mammography or in pathological 
anatomy.

Table 13: Correlation between lesion size on mammography and pathology with density. Correlations (Spearman's ρ).
Variable Measurement Lesion Size in MGM Lesion Size in Patho-

logical Anatomy
Density

Lesion Size in MGM Correlation Coefficient 1,000 ,870** -,154
Sig. (2 ends) — <,001 ,243

Lesion Size in Patho-
logical Anatomy

N 59 59 59

Correlation Coefficient ,870** 1,000 -,157
Density Sig. (2 ends) <,001 — ,236

N 59 59 59
Correlation Coefficient -,154 -,157 1,000

Sig. (2 ends) ,243 ,236 —
N 59 59 59

Note: **. The correlation is significant at the 0.01 level (2 extremes).
Source: Author's own work, 2022.

Correlation Between Lesion Size on Mri and Pathological 
Anatomy with Histological Type
According to table 14 the correlation coefficient, rs = -0.098 and 
rs = 0.113 there is an inverse correlation but very strong. And ac-

cording to the significance value (p-value>0.05), p = 0.472 and p 
= 0.405, we accept the null hypothesis, therefore the histological 
type does not affect the measurements of the lesion on MRI nor 
on pathological anatomy.

Table 14: Correlation between lesion size on magnetic resonance imaging and pathology with histological type Correlations 
(Spearman's ρ)

Variable Measurement Histological Type Lesion Size on MRI Lesion Size in Patho-
logical Anatomy

Histological Type Correlation Coefficient 1,000 -,098 -,113
Sig. (2 ends) — ,472 ,405

N 56 56 56
Lesion Size on MRI Correlation Coefficient -,098 1,000 ,951**

Sig. (2 ends) ,472 — <,001
N 56 56 56

Lesion Size in Patho-
logical Anatomy

Correlation Coefficient -,113 ,951** 1,000

Sig. (2 ends) ,405 <,001 —
N 56 56 56

Note: **. The correlation is significant at the 0.01 level (2 extremes).
Source: Author's own work, 2022.
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Correlation Between Lesion Size at Mammography, Ultraso-
nography and Mri With Pathological Anatomy
Through Spearman's test it was correlated the variables of le-
sion size in CGM, US and MRI with lesion size in pathologi-
cal anatomy, (table 15) where the correlation coefficient, rs = 
0.937, rs = 0.837 and rs = 0.952, presents a direct correlation, 

and very strong when correlating the lesion size in CGM and 
MRI with pathological anatomy and strong when correlating the 
lesion size in US with pathological anatomy. And according to 
the significance value (p-value<0.05), p<0.01, we reject the null 
hypothesis, so there is correlation between measurements. 

Table 15: Correlation between lesion size on mammography, ultrasound, and magnetic resonance imaging with pathological anat-
omy. Correlations (Spearman's ρ)

Variable Measurement Lesion Size in 
MGM

Lesion Size on 
Ultrasound

Lesion Size on 
MRI

Lesion Size in 
Pathological Anat-

omy
Lesion Size in 

MGM
Correlation Coef-

ficient
1,000 ,823** ,947** ,937**

Sig. (2 ends) — <,001 <,001 <,001
N 59 59 59 59

Lesion Size on 
Ultrasound

Correlation Coef-
ficient

,823** 1,000 ,868** ,837**

Sig. (2 ends) <,001 — <,001 <,001
N 59 59 59 59

Lesion Size on 
MRI

Correlation Coef-
ficient

,947** ,868** 1,000 ,952**

Sig. (2 ends) <,001 <,001 — <,001
N 59 59 59 59

Lesion Size in 
Pathological Anat-

omy

Correlation Coef-
ficient

,937** ,837** ,952** 1,000

Sig. (2 ends) <,001 <,001 <,001 —
N 59 59 59 59

Note: **. The correlation is significant at the 0.01 level (2 extremes).
Source: Author's own work, 2022.

Discussion
Is there Agreement Between the Measurement of Tumour 
Size on Different Imaging Examinations and the Actual Size 
of the Lesion?
Initially it was observed that the mean size of tumours at histo-
pathology was 1.51 x 0.96 mm while at GMM it was 1.53 x 0.92 
mm, at US it was 1.38 x 0.86 mm and at MRI it was 1.51 x 0.83, 
presenting an overestimation at GMM and an underestimation 
at US.

According to the mean tumour size on pathology-anatomy was 
24.8 x 19.4 mm, while on MRI it was 29.7 x 20 mm (P < 0.05), 
with a significant overestimation. The MR-pathology agreement 
was 44.3%, while MRI overestimated the size by 36.7% [5]. 
In the present study, according to Wilcoxon's test, an overesti-
mation of 34/56 (60.7%), 18/56 (32%) and 31/56 (55%) respec-
tively, and an underestimation of 18/56 (32%), 34/56 (60.7%) 
and 19/56 (33%) respectively were observed in MGM, US and 
MRI.

There is a higher overestimation in CGM, although not signifi-
cantly, which coincides with the study of, where it is taken into 
account that accurate measurement of tumour size in CGM may 
be negatively affected by increased breast density, observed 
mainly in younger patients. 

There was a higher underestimation in US, which according to 
the study performed by, the underestimation in US of tumour 
size measurement may be due to difficult visibility of the poste-
rior margin of the lesion due to inadequate penetration of the US 
wave and inability to detect microcalcifications and very small 
lesions [6].

According to, US has as disadvantages the visualisation of only 
half of CDIS lesions, operator dependence and shows a sensitiv-
ity of about 50% in the detection of CDIS. However it remains 
an imaging modality used in most patients undergoing investi-
gation of any breast lesion and commonly used to search for the 
target for a possible ultrasound-guided core needle biopsy [7].

Next, it was found that there are no significant differences in 
tumour sizes measured on MGM and MRI when compared with 
pathology-anatomy.

However, in relation to US, there were significant differences in 
the relationship between tumour size in this modality and in the 
pathological anatomy. 

Through Spearman's correlation, it was found that there is a 
direct correlation, and very strong when correlating the size of 
the lesion in MGM and MRI with the pathological anatomy and 
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strong when correlating the size of the lesion in US with the 
pathological anatomy.

Which Test Presents the Tumour Size Measurement Value 
Closest to the Pathological Anatomy?
The test with the closest tumour size measurement value to the 
pathological anatomy was MRI, with average values of 1.5126-
1.5146, respectively.

According to some authors the tumour measurement at MRI had 
a better correlation with the size at pathological examination, 
when compared with MGM (r = 0.872 × 0.710) and with US (r 
= 0.836 × 0.704) [8].

According to, in Iceland, preoperative MRI changed the type 
of surgery performed in 14% of cases, where 8.9%, performed 
excision and 5.1% performed mastectomy instead of breast con-
servation. Concluding that approximately 89% of patients, pre-
sented agreement between the size of the tumour on MRI and the 
size of the pathological anatomy.

Are there Factors that Influence the Accuracy of Tumour Di-
mensions in Imaging Examinations?
Through Spearman's correlation, density was correlated with le-
sion size in CGM and in pathological anatomy, and it was found 
that there are no significant differences, i.e. density does not af-
fect measurements in the indicated imaging methods. According 
to the sensitivity of CGM is significantly negatively affected by 
increasing breast tissue density, being 30-48% for very dense 
glandular breast tissue (ACR IV) [9].

Other studies, report that density tends to affect measurement 
when dealing with high density breasts, category d, "Breast den-
sity had a negative influence on mammography sensitivity, with 
sensitivity of 30-48% in very dense breasts". 

The values obtained are contradictory according to some stud-
ies, since our sample presents as the most common category b, 
breasts with scattered fibroglandular densities, with 49.2%, and 
as previously mentioned the measurement is affected in dense 
breasts, category d, which in our sample is composed of only 
6.2%. 

Subsequently the histological type was correlated with the size 
of the lesion on MRI and pathological anatomy, where it was 
found that there is an inverse correlation, and a very strong one. 
There are no significant differences, therefore the histological 
type does not affect the measurements of the lesion in MRI or in 
pathological anatomy.

This data also contradicts some studies, as we have eliminated 
non-mass lesions. Second, it was observed that the type of MRI 
enhancement (p<0.001), was significantly correlated with MRI 
accuracy [10]. 

This analysis showed that tumour size estimates in patients 
whose MRI showed non-mass enhancement (p = 0.030; OR: 
17.2; 95% CI: 1.3-225.9) or mass lesion with non-mass enhance-
ment (p = 0.001; OR: 51.0; 95% CI: 5.0-518.4) were more likely 
to disagree with pathological measurements compared to cases 
with only mass lesions on their MRI scans.

Limitations
The small sample size conditioned by the number of patients 
who underwent QTNA can be listed as the main limitation of 
this study.

Another limitation of the study is that we do not have measure-
ments of all lesions in all available imaging modalities, due to 
the external provenance of the patients, which would strengthen 
the statistical calculations. However, this study allowed reflec-
tion and the introduction of new procedures for inclusion of ex-
ternal examinations in the PACS (Picture Archiving and Com-
munication System) of the CHUA.

Conclusion
In view of the proposed objectives we conclude that there is cor-
relation between tumour measurement performed on MGM and 
MRI with tumour measurement on pathological anatomy. That 
factors such as histological classification, breast size and den-
sity do not affect the measurements of the tumor and that MRI 
is the examination with greater accuracy when correlated with 
the pathological anatomy. This work may be improved with the 
increase of the sample or even continued with the inclusion of 
other variables, such as the evaluation of margins.
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