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Discordance between clinical and pathological TNM classification: influence 
on results of treatment and prognosis in patients with laryngeal cancer
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The goals of this retrospective cohort study were to compare the results of clinical and pathological TNM staging in patients 
with laryngeal squamous cell carcinoma and to determine the impact of the discordance on prognosis and treatment results. 
A total of 124 patients with laryngeal cancer, primarily indicated for surgical treatment, were enrolled. The concordance or 
discordance between the clinical and pathological staging was compared with the frequency of cancer relapse and disease-
specific survival. Other potential prognostic factors, like age, the stage and location of the primary tumor, the status of neck 
lymph nodes, histological margins, and an indication for postoperative radiotherapy, were also evaluated. A disparity in at 
least one component of TNM staging was found in 40 patients (32%). The discordance had significant negative influence on 
both disease-free survival (DSF) and disease-specific survival (DSS). Other significant negative prognostic factors were the 
stage of the primary tumor, nodal status and postoperative radiotherapy. Our results indicate that the discordance between 
clinical and pathological staging affects the results of cancer treatment significantly. Some improvement can be probably 
achieved with higher preoperative diagnostic method accuracy.
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The TNM classification is considered to be the most reli-
able system defining the extent of the primary tumor and its 
regional and distant metastases. Correct TNM staging is fun-
damental for therapeutic decisions and also plays an important 
role as a prognostic factor. 

Clinical TNM (cTNM) classification is based on the find-
ings of physical examination, endoscopy and imaging. To 
determine pathological TNM (pTNM) classification, a detailed 
histopathological analysis of surgically removed tissue is neces-
sary [1]. Recent studies show that none of the modern imaging 
modalities are able to verify the extent of the primary tumor 
accurately or to prove the presence of metastases in regional 
lymph nodes [2]. This is the main reason why in some patients, 
a discordance between cTNM and pTNM classification can be 
demonstrated. The aim of our study was to assess the percent-
age of the discordance between cTNM and pTNM staging in 
patients with laryngeal cancer and to determine the impact of 
the discordance on recurrence rate and disease prognosis.

Patients and methods

Patients. All patients after the primary surgical treatment of 
laryngeal cancer were included in the study. The time period 
2001-2011 was considered and clinical records were evaluated 
retrospectively. An ethical approval was not considered neces-
sary as the patients' data data were collected retrospectively. 
In total, 124 patients (111 men and 13 women) were analyzed; 
their ages ranged from 28 to 85 years (median 61 years, average 
61 years). Glottic cancers (77.4%) were more frequent than 
supraglottic cancers (21.8%) and only one case of primary 
subglottic cancer was recorded (0.8%). The pathological TNM 
staging of our patients was: Stage I in 59 patients (47.6%), Stage 
II in 17 patients (13.7%), Stage III in 25 patients (20.2%) and 
Stage IV in 23 patients (18.5%).

Treatment. As to the primary surgical treatment, a partial 
vertical laryngectomy (LE) using an external approach was 
performed in 68 patients (55%), a total LE was carried out in 
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41 patients (33%) and a neck dissection was indicated in 53 
patients (43%). Seventy-four patients (60%) also had adjuvant 
postoperative radiotherapy (radiochemotherapy).

Clinical TNM classification. The clinical TNM classifi-
cation was assessed on the basis of the clinical examination 
and imaging (sonography and CT or MRI), the pathological 
TNM classification was determined by a histopathological 
analysis of surgical specimens (the primary tumor and neck 
lymph nodes).

Evaluation of concordance or discordance between 
cTNM and pTNM staging. The concordance or discordance 
between the clinical and pathological staging was compared 
with the frequency of cancer relapse and the disease-specific 
survival rate. Other potential prognostic factors like age, the 
stage and location of the primary tumor, the status of neck 
lymph nodes, histological margins and an indication for 
postoperative radiotherapy, were also evaluated.

Statistical analysis. All statistical analyses were performed 
using IBM SPSS Statistics (version 22.0; SPSS, IBM, Armonk, 

NY, USA). The statistical results were calculated using the 
Fisher exact test (two-tailed). The Kaplan–Meier's method was 
used to evaluate disease-free survival (DFS), overall survival 
(OS) and disease-specific survival (DSS). The log-rank test was 
used for the evaluation of other variables related to DFS and 
DSS. P-values lower than 0.05 were considered to be statisti-
cally significant in all statistical analyses.

Results

Discordance of clinical and pathological TNM staging. 
A disparity in at least one component of TNM staging was 
found in 40 patients (32%). Fifteen patients showed a dis-
cordance in the primary tumor size (T) and 22 patients in the 
classification of neck metastases (N). Some disparity in both 
T and N staging was found in 3 cases. A disparity in T staging 
was more typical for glottic cancer compared to supraglottic 
cancer (13.5% and 7.4% respectively, p = 0.519) and a dispar-
ity in N staging was significantly more frequently seen in the 

Figure 1. Disease-free survival (DFS) related to parity and disparity of 
T staging

Figure 2. Disease-specific survival (DSS) related to parity and disparity 
of T staging

Table 1. Discordance of TNM staging and cancer site

Staging Variable

Site of cancer

P-value*Glottic Supraglottic

n % n %

T
Parity 83 86.5 25 92.6

0.518a

Disparity 13 13.5 2 7.4

N
Parity 85 88.6 16 59.3

0.001a

Disparity 11 11.4 11 40.7
aFisher exact test, * Difference is significant at the significance level p <0.05
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cases of supraglottic cancer compared to glottic cancer (11.4% 
and 40.7% respectively, p = 0.001) (Table 1).

Recurrence of laryngeal cancer. A recurrence or persist-
ence of laryngeal cancer was confirmed during the follow-up in 
26 cases (21%). While a disparity in N stage did not influence 
the frequency of cancer recurrence (p = 1.000), a disparity in 
T stage was non-significantly more often associated with a re-
current tumor (p = 0.059). The recurrence rate was significantly 
higher where pT was higher than cT (p = 0.008) (Table 2). 
Disease-free survival (DFS) was significantly shorter in the 
patients with a discordance in T stage than in the patients with 
a concordance in T stage (p = 0.037) (Figure 1). Considering 
other variables, only the size of the primary tumor had a sta-

tistically significant influence on the cancer recurrence rate. 
The higher frequency of cancer recurrence was also associated 
with the positivity of cervical lymph nodes, the positivity 
of histological margins and an indication for postoperative 
radiotherapy. However, these results were not statistically 
significant. The recurrence rate was influenced neither by the 
primary tumor site (supraglottic, glottic), nor by the number 
of removed lymph nodes (Table 3).

Specific mortality. During the follow-up, 20 patients 
(16.3%) died related to laryngeal cancer. Specific mortality 
was significantly higher in the cases with a disparity in T stage, 
especially when pT stage was higher than cT stage (p = 0.043) 
(Table 4). Simultaneously, disease-specific survival was non-

Table 2. Discordance of TNM staging and cancer recurrence

Comparison of cT and pT

Recurrence
P-value*

No Yes

n % n %
Parity 87 82.1 19 17.9

Disparity
Total 11 61.1 7 38.9 0.059a

cT > pT 5 100.0 0 0 0.586a

cT < pT 6 46.2 7 53.8 0.008a

aFisher exact test, * Difference is significant at the significance level p <0.05

Table 3. Other variables and cancer recurrence

Variable

Recurrence

P-value*No Yes

n % n %

pT
T1 – T2 72 87.8 10 12.2

0.001a

T3 – T4 26 61.9 16 38.1

pN
N0 87 81.3 20 18.7

0.195a

N+ 11 64.7 6 35.3

Histological margins
Negative 87 81.3 20 18.7

0.195a

Positive 11 64.7 6 35.3

Postoperative radiotherapy
No 63 85.1 11 14.9

0.071a

Yes 35 70.0 15 30.0
aFisher exact test, * Difference is significant at the significance level p <0.05

Table 4. Discordance of TNM staging and specific mortality 

Comparison of cT and pT

Mortality
P-value*

No Yes

n % n %
Parity 91 85.8 15 14.2

Disparity
Total 13 72.2 5 27.8 0.168a

cT > pT 5 100.0 0 0.0 0.611a

cT < pT 8 61.5 5 38.5 0.043a

aFisher exact test, * Difference is significant at the significance level p <0.05
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significantly shorter in the cases with a discordance in T stage 
than in the patients with a concordance in T stage (p = 0.159, 
Figure 2). On the other hand, a disparity in N stage did not 
influence specific mortality significantly.

Other significant negative prognostic factors (associated 
with higher specific mortality) were the size of the primary 
tumor, a positive nodal status and postoperative radiotherapy. 
Specific mortality was not influenced by the tumor site (supra-
glottic, glottic), by the positivity of histological margins or by 
the number of removed neck lymph nodes (Table 5).

Discussion

Currently, malignant tumors are classified according to 
the 7th edition of TNM classification [1]. Determination of 
tumor stage is fundamental to the planning of an appropri-
ate oncologic treatment, and also plays an important role as 
a prognostic factor. However, an exact determination of clinical 
staging depends on the accuracy of diagnostic methods, used 
for preoperative staging of cancer.

The accuracy of preoperative clinical examination, endos-
copy and imaging in glottic cancer was studied by Zbären et 
al. [3, 4]. His studies showed that clinical evaluation failed 
to identify the tumor invasion of the laryngeal cartilages and 
extralaryngeal soft tissues, resulting in a low staging accuracy 
(55%). The combination of clinical evaluation and either 
computed tomography (CT) or magnetic resonance imaging 
(MRI) resulted in a significantly improved staging accuracy 
(80% vs 87%, respectively). Similar results concerning the 
accuracy of both CT and MRI for the staging of laryngeal 
glottic cancer (sensitivity 88% and specificity 84%) were also 
published by Kim et al. [5] and Kuno et al. [6]. A frequent 
failure of pre-therapeutic staging (combining endoscopy and 
CT) of endolaryngeal cancer involving anterior commissure 
was confirmed by Foucher et al. [7]. In his results, 25% of 
cT2 and 33% of cT3 laryngeal tumors were reclassified to pT4 
after the histopathological examination. Like anatomic imag-
ing, functional imaging with fluorine-18 fluorodeoxyglucose 
(FDG) positron emission tomography (PET) has been incor-

porated into the management of oncologic patients. In the 
management of head and neck tumors, however, the added 
value of FDG PET on top of CT or MRI appears limited and 
still deserves further clinical evaluation [8].

Precise detecting of neck lymph node metastases is also 
a big challenge. Nowadays, there is no imaging technique 
which would show 100% accuracy in detecting lymph node 
metastases. Clinical examination, including the newest imag-
ing modalities, gives false negative results in about 20 – 30% 
cases [9, 10]. Microscopic examination of dissected lymph 
nodes still remains the gold standard for the detection of 
lymph node metastases. However, if a lymph node is exam-
ined only by one central section, micrometastases, which are 
typically localized in the subcapsular sinuses of lymph nodes, 
are likely to be missed [11]. For this reason, it is very difficult 
to diagnose micrometastases using routine histopathologi-
cal examinations [10, 12]. Many authors state significantly 
increased detection rate of micrometastases by examining 
serial histological sections in combination with immunohisto-
chemical or molecular procedures [13-15]. However, the fact 
that these methods are very time-consuming together with 
their higher cost hampers their wider use in clinical practice. 
Positive results in head and neck cancer patients with clini-
cal N0 stage vary widely from 2 to 58% [13, 16-19], which 
indicates that the detection methods are not united and the 
percentage of positive results depends on the experience of 
the histopathologist and also on the stage of the disease and 
the primary tumor site.

In current literature, only a limited number of studies 
focus on the accuracy of cTNM and pTNM staging in head 
and neck cancer patients. Koch et al. [20] compared cTNM 
and pTNM classification in a large group of 501 patients with 
head and neck cancer. A disparity between cTNM and pTNM 
staging was proven in almost 50% of cases. According to the 
author, both cTNM and pTNM classification showed a strong 
association between the stage and overall survival. However, 
the authors did not evaluate site-specific head and neck cancer 
individually and there is also no correlation of a disparity in 
c and p staging with the treatment results.

Table 5. Other variables and specific mortality 

Variable

Death related to laryngeal cancer

P-value*No Yes

n % n %

pT
T1 – T2 78 95.1 4 4.9

<0.001a

T3 – T4 26 61.9 16 38.1

pN
N0 94 87.9 13 12.1

0.007a

N+ 10 58.8 7 41.2

Histological margins 
Negative 90 84.1 17 15.9

1.000a

Positive 14 82.4 3 17.6

Postoperative radiotherapy 
No 68 91.9 6 8.1

0.005a

Yes 36 72.0 14 28.0
aFisher exact test, * Difference is significant at the significance level p <0.05
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In our study, we found a disparity between cTNM and 
pTNM classification in 32% of laryngeal cancer patients. 
A disparity in T stage was more typical for glottic cancer 
and a disparity in N stage was more frequent in supraglottic 
cancer patients. While a disparity in N stage did not influ-
ence the results of the treatment, a disparity in T stage was 
associated with significantly shorter DFS and DSS. On the 
grounds of our results, a discordance between cTNM and 
pTNM classification of the primary tumor seems to be an 
important prognostic factor and should be considered in the 
therapeutic decision making. Other significant prognostic 
factors with a negative influence on DSS were the stage of 
the primary tumor, the nodal status and postoperative ra-
diotherapy. These results are unambiguously in agreement 
with current literature; as the extent of the primary tumor 
as well as the state of neck lymph nodes are considered 
prognostically significant factors [21, 22]. Postoperative ra-
diotherapy obviously does not influence the therapy results 
in a negative way; in this case, there is a worse prognosis 
due to other negative prognostic factors that played a crucial 
role when indicating postoperative radiotherapy (the extent 
of the primary tumor, the state of neck lymph nodes, the 
presence of vascular or perineural invasion and the like). In 
our study, the positivity of histological margins did not show 
any negative influence on the treatment results (either DFS 
or DSS). This result is in contradiction to current literature 
which considers histological margins a significant negative 
prognostic factor [21, 22]. This can be explained by the strict 
indication for postoperative radiotherapy in those patients 
in our set who had positive histological margins. We see the 
similar results of the treatment of glottic and supraglottic 
tumors explained by a lower incidence of supraglottic tumors 
and to some extent by the selection of patients (by the more 
frequent indication for primary radiotherapy in the case of 
the supraglottic location).

What seems to be a new fact, to the best of our knowledge 
not yet published in literature, is the evidence of a discord-
ance between clinical and pathological TNM classification 
as a significant prognostic factor; both in terms of the recur-
rence of the primary disease and specific survival of patients. 
The practical impact of our findings should consist in a more 
frequent indication for postoperative radiotherapy (or radio-
chemotherapy) in patients with a discordance between cTNM 
and pTNM; especially when the TNM stage increases within 
the postoperative classification.

Conclusion

A discordance between clinical and pathological TNM 
staging affects the results of cancer treatment significantly. 
Some improvement can be probably achieved with a higher 
accuracy of the preoperative diagnostic method. 
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