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Summary

AIM OF THE STUDY: For tumours of the oral tongue, the
most recent 8th edition of the AJCC/UICC staging system
has introduced depth of infiltration (DOI) as a novel para-
meter. With this study we wanted to investigate its impact
regarding this risk stratification compared with the preced-
ing 7th edition.

METHODS: Between 2008 and 2017, 161 patients of two
tertiary referral centres in Switzerland (Kantonsspital St.
Gallen and University Hospital Zurich) with T1 N0 or T2
N0 tongue cancers were enrolled in this study. The pri-
mary tumours were restaged according to the 8th edition
of the TNM classification. Kaplan-Meier curves for overall
and disease-specific survival were calculated.

RESULTS: According to the 7th edition, of the 161 pa-
tients, 102 were staged after surgery as pT1 (stage I) and
59 as pT2 (stage II). According to the 8th edition, 36 pa-
tients (22.4%) were re-staged to a higher stage. Of these
36 patients, 8 (22.2%) experienced a recurrence, and 9
(25%) died. In the remaining, not re-staged group, 20 pa-
tients (16.0%) experienced a recurrence (p = 0.55) and 14
(11.2%) died (p = 0.025*). The 7th edition showed a statis-
tically significant difference between pT1 and pT2 tumours
for overall survival (p = 0.025), but not for disease-specific
survival (p = 0.091), whereas the 8th edition was able to
well discriminate between pT1, pT2 and pT3 for both over-
all (pT1 vs pT2, p = 0.016*; pT2 vs pT3, p = 0.031*) and
disease-specific survival (pT1 vs pT2, p = 0.037*; pT2 vs
pT3, p = 0.023*).

CONCLUSION: The recent TNM 8th edition provides a
more accurate prediction of overall and disease-specific
survival for this subgroup of patients. Hence, a more ag-
gressive treatment should be considered for patients re-
staged to pT3 due to depth of infiltration.

Introduction

The Union for International Cancer Control (UICC) /
American Joint Committee on Cancer (AJCC) TNM clas-
sification of malignant tumours is a globally recognised

standard categorising tumours with respect to local exten-
sion (T), regional (N) and distant metastases (M) [1]. The
aim is to stratify tumours of a distinct location into cohorts
with comparable prognosis, potentially allowing tailored
treatment. With regard to tumours of the oral tongue, the
most recent 8th edition has introduced depth of infiltration
(DOI) as a novel parameter in local extension [2]. In the
preceding editions only superficial extension of the prima-
ry tumour and infiltration of surrounding structures were
considered for pT classification. Nevertheless, it has been
known for years that DOI was a strong prognosticator for
the risk of lymph node metastasis, locoregional recurrence
and survival [3]. However, this had not been implement-
ed until recently in the TNM system, most likely due to
the different thresholds of DOI reported in different stud-
ies [3–5]. The goal of including DOI was to better discrim-
inate prognostic groups with regard to risk of recurrence
and survival, in particular in early oral cancer.

The relevant differences between the 7th and 8th edition of
the UICC/AJCC staging system, the meaning of true DOI
and the enhanced discrimination of T-stage in the survival
of patients with tongue tumours with use of the recent 8th
edition are summarised in figure 1.

The aim of this study was to compare the prognostic accu-
racy of the 8th and the 7th editions of the TNM classifica-
tion in a highly homogeneous cohort of patients treated for
early cancer of the oral tongue.

Material and methods

Between 2008 and 2017, a total of 161 patients were
prospectively enrolled in the sentinel node biopsy protocol
at two tertiary referral centres in Switzerland (Kantonsspi-
tal St. Gallen and University Hospital Zurich). For the
present study the tumours were retrospectively restaged
according to the 8th edition of the TNM classification.
The study was approved by the local ethics Board (KEK-
ZH: 2016-01799). The inclusion criteria were histological-
ly confirmed squamous cell carcinoma of the oral tongue
staged cT1 or T2 (7th edition of the TNM system) without
clinical or imaging (ultrasound, computed tomography or
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magnetic resonance imaging) evidence of metastatic dis-
ease to the neck (cN0). The primary treatment consisted of
panendoscopy, transoral partial glossectomy and sentinel
node biopsy, according to a previously published protocol
[6]. In the case of occult metastatic disease detected by
sentinel node biopsy, comprehensive neck dissection was
performed as a staged procedure. Radio-chemotherapy was
not given. Patients with second primary tumours or previ-
ous treatment for a head and neck cancer were excluded
from the study. Patients were routinely followed up for 5
years and their disease status documented. The minimum
follow-up period was 2 years.

All patients were prospectively staged according to the 7th
edition of the TNM system and retrospectively re-staged
according to the 8th edition. Kaplan-Meier curves for over-
all survival and disease-specific survival were calculated.
Stratification into T-categories was compared between the
two editions by the means of a log-rank test. For statistical
analysis SPSS was used. The statistical analysis was per-
formed by a statistician (UB).

Results

The study cohort consisted of 103 males and 58 females
with a median age at diagnosis of 59 years (range 28–90).

According to the 7th edition, out of the 161 patients, 102
were staged after surgery as pT1 (stage I) and 59 as pT2
(stage II). According to the 8th edition, 36 patients (22.4%)
were assigned a higher stage, 29 patients (18.1%) from
pT1 to pT2 and 7 (4.3%) from pT2 to pT3. In this group,
eight patients (22.2%) experienced a recurrence and nine
(25%) died. In the remaining, not re-staged group of 125
patients (77.6%), 20 (16.0%) experienced a recurrence (p
= 0.55) and 14 (11.2%) died (p = 0.025).

The corresponding numbers of patients (regarding sentinel
node status, overall and disease-specific survival) staged
according to either the 7th or the 8th edition of the TNM
system are shown in table 1.

Table 1: Numbers of patients (regarding sentinel node status, overall
and disease specific survival) staged according to either the 7th or the
8th edition of the TNM system.

pT stage SNB+
n (%)

OS DSS

7th edition T1 (n = 102) 29 (28.4%) 79.4% 93.1%

T2 (n = 59) 22 (37.3%) 71.2% 88.1%

8th edition T1 (n = 73) 18 (24.7%) 83.6% 95.9%

T2 (n = 81) 29 (35.8%) 74.1% 90.1%

T3 (n = 7) 4 (57.1%) 28.6% 57.1%

DSS = disease-specific survival; OS = overall survival; SNB+ = sentinel
node biopsy positive

Figure 1: The relevant differences between the 7th and 8th editions of the UICC/AJCC staging system, the meaning of true depth of infiltration
(DOI) and the enhanced discrimination of T-stage in the survival of tongue tumours by the new edition are visually summarised.
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The Kaplan Meier survival curves stratified by pT category
according to both editions are shown in figures 2–5. The
7th edition reveals a statistically significant difference be-
tween pT1 and pT2 tumours for overall survival (p =
0.025), but not for disease-specific survival (p = 0.091).
The 8th edition was able to well discriminate between pT1,
pT2 and pT3 for both overall (pT1 vs pT2, p = 0.016; pT2
vs pT3, p = 0.031) and disease-specific survival (pT1 vs
pT2, p = 0.037; pT2 vs pT3, p = 0.023).

Discussion

Former UICC/AJCC TNM staging systems (e.g., 7th edi-
tion) for oral tongue carcinomas were based on the max-
imum tumour extent and the involvement of the nearby
anatomical structures. In the 8th edition, DOI was incor-
porated into the staging system (and extrinsic muscle in-
volvement excluded as a criterion for staging a tumour
pT4).

Figure 2: TNM 7th edition. Overall survival: T1 (n = 102) and T2 (n
= 59); the two curves show a significant difference.

Figure 3: TNM 8th edition. Overall survival: T1 (n = 73), T2 (n =
81) and T3 (new, n = 7); here, all the three curves show a signifi-
cant difference. The difference between T1 and T2 becomes even
more significant.

DOI has been known to be of prognostic value for several
years [4]. As a matter of fact, independent of the TNM
staging, DOI was included in the treatment decisions by
tumour boards all over the world, being known as a pre-
dictive factor for occult metastatic disease, higher loco-
regional recurrence and worse outcome [7–13]. Therefore
most centres decided to treat patients with a “considerable”
DOI more aggressively (e.g., elective neck dissection vs
sentinel node biopsy, lower threshold for giving adjuvant
radiotherapy) – although the threshold varied between dif-
ferent institutions since different studies came up with dif-
ferent conclusions regarding risk profile.

We observed statistically significant differences in the
overall and disease-specific survival between pT1 and
pT2, and pT2 and pT3 in patients staged according to the
8th edition (figs 2–5). The importance of DOI as a pre-
dictor for nodal metastasis [14] and recurrences [15] is
well described in the literature. However, as mentioned be-

Figure 4: TNM 7th edition. Disease-specific survival: T1 (n = 102)
and T2 (n = 59); here the difference between the two curves is not
significant but shows a trend towards worse survival for T2 pa-
tients.

Figure 5: TNM 8th edition. Disease-specific survival: T1 (n = 73),
T2 (n = 81) and T3 (n = 7); the difference between all the three
curves is now significant.
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fore, different cut‐off values have been used to identify the
high‐risk groups. In our cohort, the rate of sentinel node
biopsy positivity in tumours staged according to UICC/
AJCC 8th edition was 24.7%, 35.8% and 57.1% for pT1,
pT2 and pT3 tumours, respectively, demonstrating a dis-
proportionately high number in the re-staged pT3 group.
Our findings are in line with Mascitti et al. [16] who also
found a higher risk for death (25% vs 11.2%, p = 0.04) for
individuals assigned a higher grade.

In summary, the 8th edition of the UICC/AJCC criteria
seems to allow for improved stratification of patients with
tongue cancer, justifying more intense treatment for those
patients with higher DOI, especially those being re-staged
pT3 because of their DOI.

Conclusion

The inclusion of DOI to the UICC/AJCC 8th staging sys-
tem assigned a higher stage to a significant number of
early oral tongue cancer patients. The newer staging sys-
tem provides a more accurate prediction of overall and dis-
ease-specific survival in this subgroup of patients. A more
aggressive treatment, such as elective neck dissection or
adjuvant radio-chemotherapy should be considered for pa-
tients re-staged as pT3 due to DOI.
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