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Usefulness of CD56, BRAF and CD15 in the differential diagnosis of 

thyroid lesions with nuclear features of papillary carcinoma 

 

ABSTRACT 

Introduction: Differential diagnosis of thyroid lesions with papillary carcinoma-like nuclear 

features includes low-risk entities, such as follicular thyroid neoplasia with papillary-like 

nuclear features (NIFTP), and high-risk entities, such as the tall cell subtype of papillary thyroid 

carcinoma (TCS). Morphological criteria are essential to distinguish them, but having 

immunohistochemical techniques to discriminate between these entities would be desirable. 

Materials and methods: 8 TCS, 27 papillary carcinomas of classic subtype (CS) and 20 NIFTP 

were selected. Immunohistochemical staining for BRAF, CD56, B-Catenin, CD15, Muc-1 and 

Napsin A was performed for each case and correlated with the histological diagnosis. 

Results: All TCS cases were positive for BRAF and CD15 (p<0.05 compared to CS) and none 

showed positivity for CD56. In the comparison of papillary carcinoma (TCS and CS) and NIFTP, 

immunostaining for BRAF, CD56 and CD15 showed statistically significant differences. 

Conclusions: BRAF, CD56 and CD15 immunostaining are useful to differentiate between NIFTP, 

CS and TCS, making it possible to identify a group of tumours with the combination CD56 

negative, BRAF positive and CD15 positive that includes 100% of TCS and 35% of CS and a 

group of CD56 positive, BRAF negative and CD15 negative tumours that includes 52% of NIFTP 

and 7% of CS, facilitating the diagnosis. 
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HIGHLIGTS  

BRAF, CD56 and CD15 immunostainings are useful in thyroid papillary carcinoma. 

BRAF, CD56 and CD15 can discern between NIFTP and papillary carcinoma. 

BRAF, and CD15 can discern between classic subtype and tall cell subtype. 

 

INTRODUCTION 

In the diagnosis of papillary thyroid carcinoma, histological or cytological evaluation of the 

nuclear characteristics of tumour cells is essential. However, since the introduction of follicular 

thyroid neoplasia with papillary-like nuclear features (NIFTP), the presence of these nuclear 

characteristics no longer indicates unequivocally malignant neoplasm (1,2). While it is true that 

the treatment of NIFTP is surgical, as it is for papillary carcinoma, the type of surgery may not 

be the same. A lobectomy seems to be sufficient in the case of NIFTP (2), whereas a total 

thyroidectomy followed by radioiodine ablation is required for aggressive subtypes of papillary 

carcinoma, such as the tall cell subtype (TCS), the most common aggressive subtype of 

papillary carcinoma (3). 



Currently, the diagnosis of NIFTP or papillary carcinoma subtypes is almost always made 

through histological examination of the surgical specimen. This is due to two main reasons: 

first, despite efforts made to date, there are no cytological criteria that allow for the definitive 

diagnosis of NIFTP (4) or TCS (5–7) since they all have papillary-like nuclear features; and 

second no conclusive immunohistochemical or molecular profiles have been established to 

improve diagnostic precision, either in surgical or cytological samples for this differential 

diagnosis. 

Several studies have reported the use of different immunohistochemical markers to facilitate 

the diagnosis of papillary carcinoma or its subtypes, with limited success. Some of the markers 

used include CD56 (8–13), Cytokeratin 19, galectin-3, and HBME-1 (8,12,13), as well as others 

such as CD15 (14), Muc-1 (15,16), and beta-catenin (17,18). A differential expression of Napsin 

A between CS and TCS has also been observed (22). 

Given the improvement in therapeutic planning that would result from determining, prior to 

surgery, whether a lesion with nuclear features of papillary carcinoma is more likely to be a 

NIFTP or an aggressive subtype, we have conducted a retrospective observational study to 

evaluate immunohistochemical markers in surgical specimens from thyroidectomy. Our goal is 

to establish differences in the expression of BRAF, CD56, CD15, beta-Catenin, Muc-1, and 

Napsin A between the classical subtype of papillary carcinoma (CS), as the most common 

subtype, TCS as the most frequent aggressive subtype, and NIFTP, as a lesion classified as a 

low-risk neoplasm. Identifying differences in immunohistochemical expression could 

contribute to more accurate pre-surgical diagnosis. 

 

MATERIALS AND METHODS 

To conduct this retrospective observational study of cases and controls, approval was obtained 
from the Ethics Committee of our institution. All cases of papillary thyroid carcinoma 
presenting more than 30% of TCS component and all cases of NIFTP from the archives of the 
Department of Pathology of our hospital, diagnosed between January 1, 2000, and December 
31, 2017, were selected for the study. For this selection, all cases (368 tumours) from the study 
period were histologically reviewed by an expert pathologist to confirm or update the 
diagnosis according to the 5th edition criteria of the WHO classification of endocrine and 
neuroendocrine tumours. Three cases of CS were randomly selected as controls for each TCS. 
Three additional cases of CS were randomly added in anticipation of possible issues during the 
immunohistochemical tests. A total of 55 cases were selected (8 TCS papillary carcinomas, 27 
CS papillary carcinomas, and 20 NIFTP). 

Tumour histopathology was reviewed again to confirm the diagnosis of each selected case, and 
a representative block from each tumour was selected to perform immunohistochemical 
studies for BRAF V600E, CD56, beta-catenin, CD15, Muc-1, and Napsin A. 

Immunohistochemical staining was performed using the BenchMark Ultra system. For the 

BRAF technique (VE1, Ventana), an antigen retrieval time of 64 minutes at 100°C was used, 

followed by incubation at 36°C for 24 minutes. For CD56 (MRQ-42, Cell Marque), an antigen 

retrieval time of 36 minutes at 75°C was employed, followed by 52 minutes of incubation at 

36°C. Beta-Catenin (14, Cell Marque) was retrieved at 95°C for 52 minutes and incubated for 

52 minutes at 36°C. CD15 (MMA, Ventana) was retrieved at 95°C for 52 minutes and incubated 



for 52 minutes at 36°C. Muc-1 (H23, Ventana) was retrieved for 64 minutes at 95°C and 

incubated for 24 minutes at 36°C. Napsin A (MRQ-60, Cell Marque) was retrieved for 36 

minutes at 95°C and incubated for 8 minutes at 36°C. 

The interpretation of the immunohistochemical techniques was carried out according to the 
criteria outlined in Table 1. For CD15, four patterns were determined, as shown in Figure 1. For 
the purposes of result interpretation, CD15 expression was considered negative in cases with 
the absence of membrane staining and cases with isolated positive cells, and positive in cases 
with focal or diffuse positivity. Cytoplasmic staining was not considered. 

Clinical histories of the included cases were reviewed to obtain the patient’s sex, age at 
diagnosis, tumour size, lymph node involvement, distant metastasis, and presence of 
recurrence at 5 years from surgery. Persistent disease after surgery was not considered 
recurrence. 

For statistical analysis, descriptive methods were applied, calculating mean and standard 
deviation for quantitative variables, and frequencies and proportions for qualitative variables. 
To assess associations, chi-square or Fisher's exact test was used depending on the sample 
characteristics. The IBM SPSS Statistics software version 29.0.0.0 was used for inferential 
statistics. 

 

RESULTS 

The immunohistochemical study was conducted on 55 cases, 53 of which had evaluable 
results. One case, corresponding to the classical subtype, did not show tumour representation 
in the immunohistochemical stains and was excluded. A case initially classified as NIFTP was 
also excluded from the analysis, as it showed positivity for the BRAF mutation, which is 
incompatible with the diagnosis of NIFTP. For the data analysis, two comparisons were made: 
CS vs TCS and papillary carcinoma (CS and TCS) vs NIFTP. 

 

CS VS TCS 

Table 2 shows the clinical data and immunohistochemical results from the comparison of the 
26 cases of CS versus the 8 cases of TCS. It displays the statistically significant differences 
obtained with the staining for BRAF and CD15. Notably, in two cases of TCS, with BRAF and 
CD15 stains evaluated as positive, the tumour was heterogeneous. Both tumours showed two 
clearly differentiated components: one component consisting of cells three times taller than 
wide, with positive staining for BRAF and CD15, and a second component consisting of cells 
less than three times taller than wide, negative for both stains (Figure 2). 

In the analysis of the results, it is noteworthy that no case with mutated BRAF was positive for 
CD56. Additionally, it is stiking that all TCS cases were positive for BRAF and CD15, and 
negative for CD56. Staining for beta-catenin, Muc-1, and Napsin A did not show utility in 
distinguishing CS from TCS. 

An analysis was also conducted to determine whether any of the immunohistochemical stains 
could predict recurrence, but no statistically significant results were obtained. 



 

PAPILLARY CARCINOMA VS NIFTP 

Table 3 shows the comparison between papillary carcinoma (including CS and TCS) and NIFTP. 
As can be seen, the stains for CD56, CD15, and BRAF showed statistically significant differences 
between the two entities, although BRAF should always be negative in NIFTP according to the 
current WHO diagnostic criteria. 

In the evaluation of the immunohistochemical stains, a case classified as NIFTP showed 
heterogeneous staining. This case showed positivity for CD56 throughout the tumour, except 
in a small well-defined intratumoural nodular region, which corresponded to a focus of CD15 
expression. Following this finding, the hematoxylin-eosin preparation was reviewed, but no 
morphological differences were found between the two areas with different 
immunohistochemical expression. 

 

DISCUSSION 

The main conclusion of our study is the contribution of CD15 and BRAF to the diagnosis of TCS, 
and the contribution of CD56, BRAF, and CD15 to the diagnosis of NIFTP. This is relevant 
because, currently, the differential diagnosis between these entities relies on morphological 
and architectural criteria (1), which inevitably means that it cannot be conclusively applied to 
cytological samples. The capability to establish immunohistochemical differences between 
these entities is essential in the path toward a pre-surgical diagnosis, based on cytological 
samples, allowing to decide the most appropriate surgical approach for each patient based on 
a more precise diagnosis. 

In the analysis of the immunohistochemical results on TCS, only BRAF and CD15 were found to 
be useful for distinguishing them from CS. Regarding BRAF, its association to TCS is well 
documented in the literature (19,20), with some studies even indicating a 100% prevalence, as 
in our series, of BRAF mutation in TCS (17,21). This makes it a highly sensitive marker, although 
not a distinctive feature, as it is also found in 54% of the CS cases in our study, and therefore 
has low specificity. A similar situation occurs with CD15, which was positive at least focally in 
all TCS cases, but also in some CS cases. In a literature review, we only found one other study 
that examined CD15 in TCS and CS, conducted by Ostrowski et al. (14). In that study, all TCS 
cases (11/11) were positive for CD15, while only 1/16 was positive in the CS group. Although 
our results are not as conclusive, they seem to show a similar trend in the TCS cases, even 
though the two studies are not directly comparable, as they used different diagnostic criteria: 
Ostrowski et al. define TCS as tumours composed of more than 70% of cells more than twice as 
high as wide, while the current definition is more than 30% of cells three times as high as wide 
(1,14), which is the criterion used in this study. 

Our results show that CD56 loses its expression in TCS and in the vast majority of CS cases. This 
loss of expression aligns with the literature, which describes the loss of CD56 in thyroid 
malignant lesions (10). However, two studies by Scarpino et al. (11) and Cho et al. (12) propose 
that TCS may regain CD56 expression, a finding that has not been confirmed in our series 
(9,11). 

Additionally, the results of the markers Napsin A, Muc-1, and beta-Catenin are noteworthy. For 
Napsin A, only one previous study by Bishop et al. (22) is available. In that study, 38 papillary 



carcinomas were examined, of which 4 were TCS. In that study only two cases were positive, 
both TCS. These results differ from those observed in our sample, with one TCS case positive 
and 9 CS positive cases. However, since the study by Bishop et al. was performed using 
microarrays, the limited tumour representation could explain the negativity in cases of 
heterogeneous antigen expression (22). 

Muc-1 does not generate consensus in the literature. On one hand, two studies suggest that its 
expression is higher in TCS than in CS (15,16), one of which even associates Muc-1 expression 
with decreased disease-free survival (15). Another study questioned this higher expression of 
Muc-1 in TCS, stating that 87.9% of CS cases express Muc-1, compared to 70% of TCS cases 
(23). In our study, Muc-1 seems to be expressed more in TCS than in CS, according with most 
previous studies, although the difference in expression is not significant. 

Regarding beta-Catenin, a previous study by Min et al. (17) suggested that TCS might exhibit 
increased expression, along with a cytoplasmic dot pattern. This pattern has also been 
described in another study (18). However, in our analysis, these findings were not confirmed, 
as no cases of cytoplasmic or nuclear "dot" expression were found. 

It is important to note that when comparing results from different studies, the disparity in 
diagnostic criteria used for diagnosing TCS over time must be taken into account. This is 
relevant because, although cases diagnosed as TCS are compared, the diagnostic criteria may 
not be the same. Furthermore, in larger studies, it would be important to examine the 
behaviour of cases that present a cellular height close to the diagnostic limits, in order to 
better understand the effects of different criteria and the compatibility between studies, as 
well as the best cut-off point for prognostic purposes.  

Concerning NIFTP, it cannot be positive for BRAF, according to the diagnostic criteria currently 
accepted by the WHO classification (1). This diagnostic criteria led to the exclusion of a case 
from our series that, morphologically, appeared to be an NIFTP but presented the BRAF 
mutation by immunohistochemistry. After obtaining this result, the tumour’s histology was 
reviewed, confirming that it was a well-defined lesion with a follicular architecture, with 
follicles of varying sizes and papillary carcinoma-like nuclei. No psammoma bodies, vascular 
invasions, papillary structures, or other features were identified that would contradict the 
NIFTP diagnosis. Therefore, in this case, the BRAF mutation study was essential for an accurate 
diagnosis. This finding raises the need to always consider BRAF mutation testing in the 
diagnosis of NIFTP, as in some cases this analysis is essential for the correct diagnosis.  

The use of CD56 in NIFTP has been explored in other studies, with contradictory results, 
reporting positivity rates between 15% and 82.4% (4,8,12,13), with our results falling in an 
intermediate range. 

To date, the immunohistochemical pattern in NIFTP for Muc-1, Napsin A, or CD15 has not been 
studied, making our work the first to explore these markers. CD15 shows significant results, 
unlike Muc-1 and Napsin A. However, due to the low number of cases in our series, it would be 
interesting to expand the study, especially considering that the results for Muc-1 are close to 
statistical significance. 

An unexpected finding in the evaluation of immunohistochemical techniques was the presence 
of tumours with distinct components, which also suggests that the expression of certain 
antigens could be related to one another, although we cannot fully understand the 
etiopathogenic mechanism. 



Two TCS tumours presented the same pattern: the first tumour component corresponded to 
CS and did not show the BRAF mutation or positivity for CD15, while the second component, 
morphologically TCS, exhibited the BRAF mutation and also expressed CD15. Although the 
description of a morphologically CS case without the BRAF mutation presenting a TCS area 
with the BRAF mutation is not new in the literature (24), its identification in 2 out of 8 cases in 
our series could indicate that this is a relatively frequent phenomenon. It is important to note 
that the potential relationship between CD15 and the BRAF mutation has not been described 
in the literature. This association could also suggest that these two tumours were originally CS, 
which, upon accumulating mutations, including the BRAF mutation, acquired CD15 expression. 
In our study, all TCS cases simultaneously presented the BRAF mutation and CD15 expression; 
however, in CS cases, the expression of these markers seems to be independent. This implies 
that one is likely not a direct consequence of the other, and other factors are probably 
involved. 

Among the NIFTP cases, a tumour with two populations was also found based on the 
immunohistochemical results: a major component with intense CD56 expression and 
negativity for CD15, and a minor component with expression of CD15 and loss of CD56 
expression. Unlike the TCS cases, this case did not show any morphological differences 
between the areas with different immunohistochemical expression. This finding raises the 
possibility that NIFTP may evolve into more aggressive entities, as previously proposed by 
Nikiforov (2). 

The main objective of this study, beyond establishing differential immunohistochemical 
markers between CS, TCS, and NIFTP, is to facilitate the distinction between these three 
entities using immunohistochemistry, which is applicable to cytological samples. Successfully 
distinguishing these three entities preoperatively, in cytological samples, would allow for 
better surgical planning, as TCS, by itself, is already a risk criterion and requires total 
thyroidectomy to administer radioiodine (3), whereas NIFTP can be safely treated with a 
hemithyroidectomy (2). In other words, over-treatment could be reduced, and reoperations 
for completing thyroidectomy could be avoided. 

In our analysis, we did not find any marker that was sufficiently sensitive and specific to 
definitively differentiate between these three entities, but better accuracy could be achieved 
by combining immunohistochemical stains for CD56, BRAF, and CD15, following an algorithm, 
which is presented as a flowchart in Figure 3. First, CD56 should be assessed. If positive, it 
should be confirmed that BRAF is negative, and CD15 should be evaluated. If CD15 is negative, 
the probability that the definitive diagnosis is NIFTP should be considered. If CD15 is positive, it 
could also be an NIFTP, but with a higher probability of being CS. If CD56 is negative in the 
initial assessment, then BRAF should be evaluated, and if positive, CD15 should be checked. If 
CD15 is also positive, this could indicate a TCS case. In the combination of CD56 negative and 
BRAF negative, the most likely diagnosis is CS, although NIFTP cannot be definitively ruled out. 
We did not find any cases in our series that showed simultaneous positivity for both CD56 and 
BRAF. The combination of CD56 negative, BRAF positive, and CD15 negative seems to 
delineate a group that includes only CS. This could suggest that CD15 is highly useful to exclude 
a diagnosis of TCS in the group of CD56 negative and BRAF positive tumours. 

Applying this algorithm to our case sample, 100% of TCS cases and 35% of CS cases would fall 
into the group formed by the combination of CD56 negative, BRAF positive, and CD15 positive. 
The combination of CD56 positive, BRAF negative, and CD15 negative would include 52% of 
NIFTP cases and 7% of CS cases. The remaining combinations found in our series, taken 
together, would group 57% of CS cases and 47% of NIFTP cases. It is important to note that this 



group of combined results does not include any case positive for BRAF, as our series did not 
include any CD56 positive cases with BRAF mutation. If a case with this combination was 
found, the most likely diagnosis would be CS, as NIFTP cannot be diagnosed in cases with a 
positive BRAF. 

With these results, we suggest that the diagnostic algorithm using CD56, BRAF, and CD15 is 

useful for distinguishing NIFTP, CS, and TCS, although this study has a limited number of cases 

and would require validation with a larger sample size. The main strength of the algorithm lies 

in its ability to separate TCS cases, which are the most aggressive. Furthermore, it also has 

some capacity to identify NIFTP, which are considered low-risk neoplasms, unlike papillary 

carcinomas, which are considered malignant neoplasms (1). We want to emphasize that this 

algorithm Is highly discriminative between NIFTP and TCS, as it relies on BRAF, CD56, and 

CD15, the three most differential markers between them, which is crucial for its preoperative 

application. However, it should be noted that the application of this algorithm does not 

provide unequivocal results. Therefore, although it can be a diagnostic aid, it should not be 

used without considering morphological diagnostic criteria.   

 

CONCLUSIONS 

The main conclusion of our study is the demonstration of the utility of BRAF and CD15 for the 
diagnosis of TCS. Furthermore, by using CD56, BRAF, and CD15, an algorithm can be built to 
help distinguishing TCS, CS, and NIFTP, which could be useful if applied to preoperative 
cytological studies, improving the surgical management of patients. We consider of interest for 
our results to be replicated and applied to cytological samples to assess their utility in daily 
clinical practice. 
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TABLES: 

Table 1: Criteria for evaluating immunohistochemical stains 

Immunohistochemistry Positive Focal Negative 

BRAF Cytoplasmic 
staining, any 
percentage or 
intensity 

--- Absence of 
cytoplasmic staining 

CD56 >90% of tumour 
cells with 
membranous 
staining 

10-90% of tumour 
cells with 
membranous 
staining 

<10% of tumour 
cells with 
membranous 
staining 

CD15 Intense and diffuse 
membranous 
positivity 

Groups of 
consecutive cells 
with membranous 
staining, any 
percentage 

Isolated cells with 
membranous 
staining or absence 
of staining 

Muc-1 >50% of tumour 
cells with 
cytoplasmic staining 

1-50% of tumour 
cells with 
cytoplasmic staining 

<1% of tumour cells 
with cytoplasmic 
staining 

Napsin A >50% of tumour 
cells with 
cytoplasmic staining 

1-50% of tumour 
cells with 
cytoplasmic staining 

<1% of tumour cells 
with cytoplasmic 
staining 

B-Catenin Membranous 
staining, any 
percentage or 
intensity 

--- Absence of 
membranous 
staining 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2: Comparison of classic and tall cell subtypes of papillary carcinoma.  

 Classic subtype (26) Tall cell subtype (8) 

Mean age (years) 45.3 55.5 

Sex Male 6 (23%) 3 (38%) 

Female 20 (77%) 5 (63%) 

Stage T (AJCC 
8ª Ed) 

T1a 8 (31%) 2 (25%) 

T1b 10 (38%) 1 (13%) 

T2 4 (15%) 3 (38%) 

T3a 1 (4%) 0 (0%) 

T3b 3 (12%) 2 (25%) 

Stage N (AJCC 
8ª Ed) 

N0 10 (38%) 4 (50%) 

N1a 7 (27%) 0 (0%) 

N1b 8 (31%) 4 (50%) 

NX 1 (4%) 0 (0%) 

Stage M (AJCC 
8ª Ed) 

M0 25 (96%) 8 (100%) 

M1 1 (4%) 0 (0%) 

Recurrence at 
5 years 

Yes 5 (19%) 4 (50%) 

No 21 (81%) 4 (50%) 

BRAF 
p 0.030 

Positive 14 (54%) 8 (100%) 

Negative 12 (46%) 0 (0%) 

CD56 
p NS 

Positive 3 (12%) 0 (0%) 

Negative or focal 23 (88%) 8 (100%) 

B-Catenin 
p NS 

Membranous 24 (92%) 8 (100%) 

Cytoplasm or negative 2 (8%) 0 (0%) 

Muc-1 
p NS 

Positive 3 (12%) 3 (38%) 

Negative or focal 23 (88%) 5 (63%) 

CD15 
p 0.005 

Positive (diffuse or 
focal) 

11 (42%) 8 (100%) 

Negative (negative or 
isolated cells) 

15 (58%) 0 (0%) 

Napsin A 
p NS 

Positive or focal 9 (35%) 1 (13%) 

Negative 17 (65%) 7 (88%) 

p-value calculated with Fisher's exact test. NS (not significant). 

 

 

 

 

 

 

 

 



 

Table 3: Comparison of papillary carcinoma and NIFTP  

 Papillary carcinoma, 
includes classic and 
tall cell subtype (34) 

NIFTP (19) 

Mean age (years) 47.7 48.4 

Sex Male 9 (26%) 3 (16%) 

Female 25 (74%) 16 (84%) 

BRAF 
p 0.001 

Positive 22 (65%) 0 (0%) 

Negative 12 (35%) 19 (100%) 

CD56 
p <0.001 

Positive 3 (9%) 12 (63%) 

Negative or focal 31 (91%) 7 (37%) 

B-Catenin 
p NS 

Membranous 32 (94%) 19 (100%) 

Cytoplasm or negative 2 (6%) 0 (0%) 

Muc-1 
p 0.077 

Positive 6 (18%) 0 (0%) 

Negative or focal 28 (82%) 19 (100%) 

CD15 
p 0.001 

Positive (diffuse or 
focal) 

19 (56%) 2 (11%) 

Negative (negative or 
isolated cells) 

15 (44%) 17 (89%) 

Napsin A 
p NS 

Positive or focal 10 (29%) 2 (11%) 

Negative 24 (71%) 17 (89%) 

p-value calculated with Fisher's exact test. NS (not significant). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FIGURES 

Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C 

B A 

D 

Assessment of CD15. A: Negative staining, granulocytes act as internal control. B: Negative staining, pattern of 
isolated positive cells, with complete membrane staining. C: Positive staining, focal pattern where a cluster of 
multiple consecutive cells shows membrane staining. D: Positive staining, diffuse pattern where all or almost all 
tumour cells show membrane staining. 



Figure 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A B C D 

E G F 

A: Case of a heterogeneous tumour. The upper part (*) morphologically is TCS, and lower part (+) is CS. B: TCA. C: TCA, positive 
for BRAF. D: TCA, positive for CD15. E: CS area. F: CS area, negative for BRAF. G: CS area, negative for CD15. 

* 

+ 



Figure 3  

 

 

Schematic representation of the algorithm to classify the groups. Percentages correspond to 

the total of cases of each diagnosis (CS, TCS and NIFTP) of our series. 
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