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Summary

Many Authors have discussed the best indication and exten-
sion of neck dissection, but few have studied the surgical ap-
proach considering the continuity of neck dissection with the
primary tumour. This retrospective study refers to patients sub-
mitted to major surgery between 1996 and 2001 for floor of
mouth and oral tongue squamous cell carcinoma, at the Head
and Neck Surgery Department of the Hospital “A.C. Camar-
go”, São Paulo, Brazil and of the European Institute of Oncol-
ogy, Milan, Italy. Patients were assigned to one of three
groups: group 1 (in-continuity resection); group 2 (discontinu-
ous resection) and group 3 (delayed discontinuous resection).
Overall, 193 patients were studied. There were no differences
in disease-free survival between the neck dissection groups.
Furthermore, no statistical differences were found in disease
specific survival between the groups. Discontinuous neck dis-
section seems not to change the disease-free survival or dis-
ease-specific survival when compared to in-continuity neck
dissection, in this retrospective study. A prospective random-
ized trial is necessary to confirm these results.

Riassunto

Nei carcinomi della lingua e del pavimento orale l’indicazione
ad una dissezione laterocervicale in blocco con la neoplasia pri-
mitiva ovvero differita è molto discussa, ed in letteratura esisto-
no pochi contributi su questo argomento. Questo studio retro-
spettivo analizza i risultati di differenti atteggiamenti terapeuti-
ci sulle aree linfatiche laterocervicali in una serie di pazienti con
carcinomi della lingua e del pavimento orale trattati dal 1996 al
2001 in due strutture oncologiche: l’Istituto “A. Camargo” di S.
Paolo del Brasile e l’Istituto Europeo di Oncologa di Milano. I
pazienti sono stati divisi in tre gruppi a seconda della tempistica
dello svuotamento laterocervicale rispetto alla rimozione della
neoplasia orale: 1) resezione in blocco della neoplasia con i
linfonodi del collo; 2) linfoadenectomia laterocervicale sincro-
na ma non in continuità con la resezione della neoplasia primi-
tiva; 3) linfoadenectomia laterocervicale differita di 30-40 gior-
ni rispetto alla terapia della neoplasia primitiva.
Sono stati studiati globalmente 193 pazienti.
Non è stata evidenziata alcuna differenza statisticamente si-
gnificativa fra i tre gruppi in termini di sopravvivenza da ma-
lattia. Sulla base di questo studio retrospettivo si può ipotizza-
re che le tre modalità terapeutiche di dissezione in blocco, sin-
crona discontinua e differita non modifichino la prognosi di
pazienti con neoplasie della lingua e del pavimento orale. È
necessario uno studio clinico prospettico randomizzato per
confermare questa ipotesi.

Introduction

Lymph node metastasis is one of most important
prognostic factors in patients with head and neck
squamous cell carcinoma (SCC), causing a reduction
of 50% in survival expectancy. Many Authors 1-7 have
discussed the best indication and extension of neck

dissection (ND) but few 8 9 have studied the surgical
approach considering the continuity, or not, of ND
with the primary tumour and whether discontinuous
neck dissection could be delayed or performed at the
same time as the primary tumour resection (simulta-
neous vs. delayed).
One century ago, Crile 10 showed that patients sub-
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mitted to synchronous resection of primary and ND
(en bloc surgery) achieved better results than those
who underwent simple primary tumour removal. This
en bloc concept has been maintained in time, partic-
ularly in the treatment of oral cancer, even if several
technical modifications have been made. Today, ad-
vanced oral tumours requiring mandibulectomy or a
trans-mandibular approach, and often a local recon-
struction using a rotation flap or a free flap, also have
cervical nodes removed en bloc with the primary tu-
mour, regardless of their clinical status (cN0 or cN1-
N3). On the other hand, most small tumours (cT1-
cT2) can be removed through a transoral approach,
and the treatment of the cN0 neck is debatable: the
“wait and see” policy, sentinel lymph node biopsy, en
bloc or discontinuous synchronous ND and delayed
ND have been proposed and results of these different
policies discussed 2 5 8 9 11 12.
In this study, a retrospective analysis has been made
of the results of different treatment policies [en bloc,
synchronous discontinuous neck dissection (SND)
and delayed neck dissection (DND)], performed in a
series of patients at the Hospital “A.C. Camargo”,
Brazil (HACC) and European Institute of Oncology,
Milan, Italy (IEO), for cancer of the oral tongue and
floor of the mouth, between 1996 and 2001. Aim of
the analysis was to evaluate possible differences in
loco-regional recurrences related to the different tim-
ing of node removal.

Patients and methods

Records of all patients treated primarily with surgery
between 1996 and 2001 for floor of mouth and oral
tongue SCC, at the Head and Neck Surgery Depart-
ments of the HACC and of the IEO were reviewed.
Following review of patients’ charts, cases were
restaged according to the 2002 version of the UICC-
AJC 12 classification on the basis of the initial clini-
cal description. Patients pre-treated and those not
submitted to a neck ND were excluded from the
study.
Overall, 193 patients [141 male (73.4%), 53 female],
were studied (56% HACC and 44% IEO). For the
purpose of this analysis, cases were divided into ear-
ly (cT1 or cT2, cN0), or advanced disease (all T3, T4,
or any T cN1).

SURGICAL TECHNIQUES AND TIMING OF ND
Early stage:
a) cT1 of oral tongue and floor of the mouth, and

small cT2 (< 3 cm) of the anterior floor of the
mouth,
HACC: transoral removal of the primary and
SND (supra-omohyoid dissection, levels I-III),
IEO: transoral removal of the primary and DND

(levels I-IV and removal of the suprafascial nodes
of level V);

b) Large cT2 (> 3 cm) of floor of the mouth,
HACC: en bloc resection of primary and neck
(supra-omohyoid dissection, levels I-III),
IEO: en bloc resection of primary and neck (lev-
els I-IV and suprafascial nodes of level V);

c) Advanced stage (cT3, cT4 cN0 or any cT cN1-3),
HACC: en bloc resection of primary and neck
(levels I-III in cN0 patients and levels I-V in cN1-
3 patients; from the year 2000 surgical protocols
changed and cN1 patients underwent removal of
I-IV levels),
IEO: en bloc resection of primary and neck (lev-
els I-IV and suprafascial nodes of level V).

POST-OPERATIVE RADIOTHERAPY

HACC: pT3, pT4; positive or close (< 0.5 cm) re-
section margins; vascular or peri-neural infiltra-
tion; > 1 pN+ or extra-capsular invasion in at
least one node;
IEO: pT4; positive resection margins; > 3 pN+ or
extra-capsular invasion in at least one node.

FOLLOW-UP

In both Institutions, patients were checked clinically
every 2 months during the first year after surgery,
every 3 months during the second year and thereafter
every 6 months. Patients underwent chest X ray year-
ly, and other imaging assessments [ultrasonography
(US), computed tomography (CT) scan, magnetic
resonance imaging (MRI)] were planned according
to eventual clinical signs or symptoms.
The follow-up period was calculated from the date of
the first treatment to the last objective observation of
the patient. The disease-free survival time (DFS) was
calculated as the period of time between the date of
the first treatment to the date of the first recurrence or
last follow-up information. Cancer specific survival
(CSS) was calculated as the period of time between
date of onset of treatment to the date of death with
active disease or last follow-up.

STUDY GROUPS

According to the timing of ND, three groups were
identified:
Group 1: en bloc resection;
Group 2: SND;
Group 3: DND.

STATISTICAL ANALYSIS:
SPSS 10.0 (Statistical Package for Social Science) for
Windows was used for all statistical analyses 13. De-
scriptive statistics were used to summarize study da-
ta. Statistical significance was defined as a two-tailed
p value ≤ 0.05. Qualitative and quantitative statistical
comparisons were performed using the Chi-Square
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Table I. Distribution of cases according to sociodemographic characteristics (stratified according to clinical stage).

Clinical stages I and II Clinical stages III and IV

IEO HACC IEO HACC

Mean age (yrs) 52.5 60.7 p = 0.009 50.4 54.1 p = 0.168
Sex (%)

Male 60.4 78.1 p = 0.098 70.3 81.6 p = 0.174
Female 39.6 21.9 29.7 18.4

Use of alcohol n. (%) 10 (38.2) 20 (65.3) p = 0.001 13 (23.3) 47 (64.5) p = 0.009
Use of tabacco n. (%) 26 (59.1) 26 (83.9) p = 0.022 28 (75.7) 63 (85.1) p = 0.220
T n. (%)

Tx 1 (2.1) 0 p = 0.305 1 (2.7) 0 p = 0.001
T1 15 (31.3) 6 (18.75) 3 (8.1) 3 (3.9)
T2 32 (66.7) 26 (81.25) 23 (62.2) 14 (18.4)
T3 4 (10.8) 29 (38.2)
T4 6 (16.2) 30 (39.5)

cN n. (%)
N0 48 (100) 32 (100) p = 0.411 1 (2.7) 29 (38.2) p = 0.002
N1 24 (64.9) 27 (35.5)
≥ N2 11 (29.7) 20 (26.3)

pN n. (%)
N0 32 (66.7) 24 (75) p = 0.426 10 (27) 33 (43.4) p = 0.092
N+ 16 (33.3) 8 (25) 27 (73) 43 (56.6)

N. removed nodes 39.4 34.0 p = 0.067 37.5 50.2 p = 0.001
(mean)

Table II. Recurrences: distribution of cases according to neck treatment in early stages (stratified according to clinical stage
and total population).

Clinical stages I-II
Local Dissected Untreated Distant

neck neck metastasis
n. (%)

Group 1 (n. = 39) 5 (12.8) 2 (5.1) 2 (5.1) 2 (5.1)
Group 2 (n. = 15) (0) (0) (0) 1 (6.7)
Group 3 (n. = 24) 3 (12.5) (0) (0) (0)

Table III. Recurrences: distribution of cases according to neck treatment in advanced stages (stratified according to clinical sta-
ge and total population).

Clinical stages III-IV
Local Dissected Untreated Distant Local + Local +

neck neck metastasis treat. neck dist. met.
n. (%)

Group 1 (n = 105) 21 (20.8) 8 (7.9) 3 (3.0) 9 (8.9) 5 (5.0) 2 (2.0)
Group 2 (n = 9) 2 (22.2) 1 (11.1) (0) (0) 1 (11.0) (0)



and Student t tests, respectively. Survival curves were
estimated using the Kaplan-Meier method. Survival
data were censored for patients alive at the last obser-
vation. In addition, the survival data was censored for
those dying without evidence of disease in considera-
tion of CSS and those patients without recurrence in
consideration of DSF. The Log-Rank test was used to
compare survival outcomes.

Results

There were 141 men (73.4%) and 52 women. Tobac-
co use was reported in 93.8% of patients with initial
clinical stage and in 98.2% of patients with advanced
clinical stage. Tobacco and alcohol consumption
were reported more frequently by the patients treated
at HACC. Clinically, 42% of patients had CS I-II and
58% CS III-IV. The stage presentation was cT1, cT2,
cN0 in 56% of IEO patients and 30% of HACC pa-
tients (Table I). As far as concerns the distribution of
CS I-II patients, 50% were included in Group 1, and
50% in Groups 2-3 (Table II), while for CS III-IV pa-
tients, 92% were included in Group 1 and 8% in
Group 2 (Table III).
DND was performed on average 40 days (range 26-
72 days) after removal of the primary tumour.
In CS I-II, 24 patients (30%) had pN+ and 25 (31%)
underwent post-operative radiotherapy. Overall, 70
patients (61.9%) with advanced disease had pN+ and
75 CS III-IV patients underwent post-operative ra-
diotherapy. As far as loco-regional recurrences are
concerned, 17 cases (9.7%) had a relapse in the dis-
sected neck and 6 of them also developed local re-
currence. Two of them were CSI-II patients and both
belonged to Group 1; 15 were CS III-IV and 13 un-

derwent en bloc resection (Group 1) while 2 under-
went SND (Group 2).
There were no differences, either in DFS (Figs. 1, 2)
between the three groups, or in relation to the CS: CS
I-II p = 0.10 and CS III-IV p = 0.59. Furthermore, no
difference was found between the groups with regard
to CSS (Figs. 3, 4) and stage: CS I-II (p = 0.78), CS
III-IV (p = 0.80).

Discussion

Advanced oral cancers have a high risk of develop-
ing nodal metastases and there is general consensus
in performing ND in all cases (cN0-3). Moreover, re-
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Fig. 1. Disease-free survival curves for the three treat-
ment groups in early stages: continuous (1); disconti-
nuous simultaneous (2); discontinuous delayed (3).

Fig. 2. Disease-free survival curves for the two treatment
groups in advanced stages: continuous (1); discontinuous
simultaneous (2).

Fig. 3. Cancer-specific survival curves for the three treat-
ment groups in early stages: continuous (1); discontinuous
simultaneous (2); discontinuous delayed (3).
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moval of these large tumours often requires a cervi-
cal approach allowing en bloc (in continuity) re-
moval of the primary tumour and neck lymph nodes.
On the other hand, small tumours (T1-T2) can be
safely and reliably removed through a transoral ap-
proach. In these cases, treatment of the cN0 neck is
discussed on account of the risk of occult metastatic
nodes, which should be removed. Up to 30% of ear-
ly oral SCCs have occult node metastases. Several
Authors have studied risk factors for occult metas-
tases and often deep infiltration is reported as the
most significant 2 4 11 14-17. Spiro et al. 14, showed that
deep infiltration > 2 mm of the tumour is highly pre-
dictive of the development of nodal metastases.
O’Brien et al. 15 also evaluated tumour infiltration as
a risk factor, but according to their experience the
cut-off depth was 4 mm. Several other authors iden-
tified infiltration and muscle involvement predictive
of nodal metastases although each of them evaluated
a different cut-off (≥ 5 mm) 16 17. In the present study,
both Institutions performed ND in cN0 patients,
based on a tumour infiltration > 3 mm.
In small oral cancers, modalities and timing of treat-
ment of cN0 nodes are debatable. The controversies
include the approach to the primary tumour and the
timing of ND (“wait and see”, sentinel lymph node
biopsy, en bloc or discontinuous simultaneous, de-
layed). SND allows the oral and neck operative fields
to be kept separate, with a faster recovery, fewer local
complications and better functional results than the en
bloc operation. However, the lymphatic network be-
tween the primary tumour and the neck is not com-
pletely removed and the risk of local recurrence is the-
oretically higher, moreover several authors stress the
prognostic relevance of sublingual nodes, which could
not be removed with the discontinuous approach 18-20.

Spiro and Strong 9 in 1973 suggested that in oral tu-
mours, operable through a trans-oral approach, en-bloc
operation might not be performed. They studied 229
patients treated for tongue SCC and found the same on-
cological outcome in the three treatment schedules: 1)
trans-oral glossectomy without ND (n = 185); 2) en
block operation (n = 103), and trans-oral glossectomy
+ discontinuous simultaneous ND (n = 41). This study
presented a bias due to different staging in the groups:
T2/3 cases in group 2 = 65.8% and 6.38%, respective-
ly, and in group 3 = 59.2% and 37.8%.
In 1991, Leemans et al. 8 published results of a clini-
cal trial on 61 patients with cT2 oral tongue and floor
of the mouth SCC. Patients were randomized into
two arms: a) trans-oral resection and SND (n = 27),
b) continuous simultaneous removal of the primary
and ND (n = 34). OS was 80.2% in group b vs. 67.1%
in group a (p < 0.0236).
In 1995, Eckel et al. 21 treated oral and oropharyn-
geal SCCs with laser trans-oral resection and dis-
continuous delayed ND (1-3 weeks after removal of
the primary lesion). Five-year specific survival was
81% in Stages I-II patients with oral cancer and 86%
in those with oropharyngeal cancer, respectively;
73% and 65% in stage III oral and oropharyngeal
cancers, respectively, and 21% in all Stage IV pa-
tients regardless of the site. This study, however, did
not evaluate the possible differences related to dif-
ferent treatment of neck nodes.
In the present study, the population of the two Insti-
tutions differed regarding sex (males 64.7% at IEO
vs. 80.55% at HACC) and habits: 29.67% of Italian
patients drank alcohol vs. 65% of Brazilian patients
while 66.6% of IEO patients smoke tobacco vs.
84.79% of Brazilian patients. Regarding the clinical
stage, HACC had a larger number of patients with
advanced (CS III-IV) disease (67%). This difference
can be explained by the socio-economic differences
between the two countries, already discussed by the
Authors 22. Because of this difference, we grouped all
patients into two categories, initial (CS I-II) and ad-
vanced (CS III-IV), in order to compare the three dif-
ferent treatment policies.
As far as concerns treatment of the primary tumour,
there were no significant differences between the two
Institutions. Regarding neck dissection, in small tu-
mours, HACC used SND vs. DND used at IEO. The
latter was justified, based on the concept that cells take
approximately 30-40 days to go from the primary to
the neck lymph nodes; if this hypothesis is correct, dis-
continuous dissection performed more than one month
after removal of the primary tumour fails to remove in
transit cells, thus allowing development of local recur-
rence within the undissected tract between the prima-
ry tumour and the neck lymph nodes (T-N tract).
Indications for post-operative RT were similar in
both Institutes: advanced cases (pT3-pT4 HACC,

Fig. 4. Cancer-specific survival curves for the two treat-
ment groups in advanced stages: continuous (1); discon-
tinuous simultaneous (2).
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pT4 IEO), positive margins and extra-capsular
spread.
No differences were found between the groups as
far as concerns DFS, either in the early stage (p =
0.10), or in the patients with advanced stages (p =
0.59) who underwent discontinuous dissection (on-
ly 9 patients). Also no difference was found re-
garding the surgical technique, in the early (p =

0.78) and the advanced stages (p = 0.80) or in the
number and site of local and regional recurrences
when patients were stratified according to clinical
stage.
Based on this retrospective study type and timing of
neck dissection (en-bloc, SND or DND) seem not to
affect oncological results; these data should be con-
firmed by a prospective randomized trial.
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