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A few facts for dummies… 

•  A T égal, l’existence de métastases ganglionnaires 
réduit les chances de survie de 50 %, l’atteinte extra-
capsulaire encore de 50% 

•  Les carcinomes épidermoïdes sont prédominants 
•  La dissémination à distance est favorisée par : 

–  l’atteinte ganglionnaire, 
–  l’exérèse ganglionnaire incomplète, 
–  la survenue d’un échec ganglionnaire et/ou local 

•  La « mort cervicale » est un des pires décès 
•  L’envahissement gg suit classiquement des modalités 

prévisibles et séquentielles  
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Patients à risque  

 Lésion initiale: 
 Site anatomique ++++ 
 Epaisseur > 4 mm ++ 
 Taille > 2 cm 

 Données histologiques: 
 Embols vasculaires 
 Infiltration périnerveuse 



4 statuts histologiques 

 Absence de métastase 
 Métastase clinique et/ou imagerie morpho 
 Métastase occulte 

  Macroscopique: analyse classique (HE) 
  Micrométastase: coupes sériées / 

immunohistochimie / analyse moléculaire 
 Métastase avec rupture capsulaire (RC+) 



Micrométastases-Physiopathologie 

  Dépôts tumoraux < 2 mm 
  Ilôts cellulaires isolés 

  Absence de vascularisation spécifique 
  Peuvent rester quiescentes (12 mois)  

(cytokines <-----> apoptose)  
  Angiogenèse -------> Macrométastase 
  Valeur pronostique ++ 
  Impact sur la CAT ? 



Pronostic des micrométastases 

estimates for OS, DSS, and DFS in patients with ITCs
were 89%, 75%, and 75%; 66%, 71%, and 71% in
patients with micrometastases; and 67%, 67%, 65% in
patients with macrometastases, respectively.

There was a statistically significant difference between
the SLN-negative group and ITCs in DSS (p ¼ .044, log-
rank test), between the SLN-negative group and microme-
tastases in OS and DSS (p ¼ .01; p ¼ .001), and between
the SLN-negative group and macrometastases in all
survival estimates (p ¼ .008; p ¼ .0001; and p ¼ .017;
Figures 5 and 6).
Analyzing the impact of different sizes of metastasis on

survival, Cox proportional hazard regression revealed sig-
nificantly higher adjusted HRs in OS, DSS, and DFS for
micrometastases and macrometastases, whereas ITCs
were not significant determinants for survival (Table 2).

DISCUSSION
SLNB with elective neck dissection only in case of

positive SLNs has been the standard procedure at our
institutions to stage cN0 T1/T2 oropharyngeal SCC since

TABLE 1. Hazard ratio for overall survival, disease-specific survival, and
disease-free survival.

Covariate HR (95% CI) p value

OS
SLNB positivity 4.871 (1.523–15.576) .008
ECS 7.980 (1.679–37.929) .009
T classification 3.283 (1.099–9.805) .033
Sex 1.474 (0.511–4.257) .437
RT 1.376 (0.178–10.669) .760
Tumor site 1.154 (0.683–1.951) .593
Age 1.037 (0.992–1.083) .110

DSS
SLNB positivity 16.058 (2.004–128.640) .009
ECS 13.295 (2.532–69.804) .002
T classification 3.644 (0.910–14.588) .068
RT 2.064 (0.255–16.709) .497
Sex 1.523 (0.409–5.673) .531
Tumor site 1.111 (0.568–2.175) .759
Age 1.034 (0.97–1.091) .227

DFS
SLNB positivity 15.989(1.996–128.007) .009
ECS 13.274 (2.527–69.729) .002
T classification 3.613 (0.902–14.467) .070
RT 2.063 (0.255–16.701) .497
Sex 1.538 (0.413–5.727) .521
Tumor site 1.113 (0.568–2.182) .755
Age 1.034 (0.980–1.092) .222

Abbreviations: HR, Hazard ratio; OS, overall survival; DSS, disease-specific survival; DFS, dis-
ease-free survival; CI, confidence interval; SLNB, sentinel lymph node biopsy; ECS, extracap-
sular spread; RT, radiation therapy.

TABLE 2. Hazard ratio for overall survival, disease-specific survival, and
disease-free survival of different size of metastases.

Covariate HR (95% CI) p value

OS
ITCs 4.06 (0.73–22.55) .109
Micrometastases 4.81 (1.28–18.08) .02
Macrometastases 6.58 (1.32–32.75) .02

DSS
ITCs 10.1 (0.62–163.1) .103
Micrometastases 16.26 (1.8–146.1) .013
Macrometastases 19.49 (2.01–188.44) .010

DFS
ITCs 10.1 (0.62–163.1) .103
Micrometastases 16.26 (1.8–146.1) .013
Macrometastases 19.42 (2.0–187.8) .010

Abbreviations: HR, Hazard ratio; OS, overall survival; DSS, disease-specific survival; DFS, dis-
ease-free survival; CI, confidence interval; ITCs, isolated tumor cells.

FIGURE 5. Overall survival according to different size of
metastases. [Color figure can be viewed in the online issue,
which is available at wileyonlinelibrary.com.]

FIGURE 6. Disease-specific survival according to different size of
metastases. [Color figure can be viewed in the online issue,
which is available at wileyonlinelibrary.com.]

OCCULT METASTASES DETECTED BY SENTINEL NODE BIOPSY
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Broglie MA, Stoeckli J. Occult metastases detected by sentinel node biopsy in patients 
with early oral and oropharyngeal SCC: impact on survival.         Head & Neck 2013   



Problématique clinique 

  Traitement des aires gg si  
               risque de métastase occulte  > 20% 
  Curages de principe dès T2cN0 (risque entre 20 et 35% selon la 

loc.), sauf T2 plan glottique*  
  Majorité de curages négatifs   

  Stades I/II  
 chirurgie première et curage sélectif  

  K localement avancés (III/IV): chimio-radiothérapie 
  Imagerie pour le contourage N (avec ses limites) 
  Pas de validation histologique initiale 

*Erdag TK, et al. Is elective neck dissection necessary for the surgical management of T2N0  
glottic carcinoma?        Auris Nasus Larynx 2013, 40: 85-88 



  

•  Sinus de la face :  
–  1 à 5 % 

•  Corde vocale T1-2 :  
–  5 à 7 % 

•  Lèvres :   
–  3 à 10 % 

•  Cavité Buccale : 
–  10 à 30 % 

•  Corde vocale T3-4 : 
–  20 à 40 %  

•  Amygdale : 
–  20 à 60 % 

•  Hypopharynx : 
–  30 à 60 % 

Quel est le % de cN0 qui sont N+ ? 

Fonction du T et de la localisation +++++ 



Diamètre 0-5mm 6-10 11-15 16-20 21-25 > 26 

Nb gg 2411 257 36 8 4 3 

% gg 88,7 9,5 1,3 0,3 0,1 0,1 

Gg + 44 58 27 8 4 3 

% gg + 1,8 22,6 75 100 100 100 

% total 30,6 40,3 18,8 5,6 2,8 2,1 

Nahmias et coll. PET/CT staging in oral/H&N cancer. ���
J Oral Maxillofac Surg 2007 

Relation entre taille et N+ 



Etude histologique des GG 
 Traditionnelle sur pièce de curage 

  Recommandations: au moins 3 coupes /GG et 6 gg analysés 
  Coloration HE 

 Détection de la micrométastase 
 Technique exigeante: coupes sériées (10-200 µ) 

  HE 
  Immunohistochimie (marqueurs cytokératines) 
  Biologie moléculaires type RT-PCR 

 Applicable sur nb limité de gg (gangl sentinelle) 
                L’histologie peut être prise en défaut 
  Extension extra-capsulaire +++  



Quelles techniques? Leurs performances 

- Le quotidien pour (presque) tous: CT/IRM 
- Les Modalités alternatives ou complémentaires 

- Echo-doppler 
- Ganglion sentinelle 
- FDG-TEP 
- Diffusion 



TDM/IRM 

-  Résultats comparables 
- 2 choix de pratique, tout aussi valables: 

- La modalité qui s’impose pour le T s’impose pour le N 
(notre pratique) 

- 1 seule modalité +++ pour le staging 
-  TDM: pharyngo-larynx 
-  IRM tout le reste (naso/oropharynx, cavité orale) 

- CT pour le staging N 
- Souvent les 2 modalités pour le staging  



TDM/IRM: critères de malignité 
  Nécrose centrale (tumorale, kératine, kystisat.):  

 Sp100%, Se faible 
 CT > IRM (Curtin) 

  Taille: compromis entre Se et Sp 
 Petit Ø: 11mm (grpe II); 10mm (autres grpes); 6-8 

mm (RP) 
 Se 73%, Sp 89% [Van den Brekel, Radiology, 1990] 

  Forme: ronde pour GG de 10mm 
  Regroupement: 3 gg ou + 10mm, dans la zone de drainage 
  Contours irréguliers: rupture capsulaire (Sp 100%) 
 



Seuil de taille du GG 
  Pas de consensus 
  Diamètre axial 

  Absence de corrélation entre taille axiale/sagittale-coronale  
[Can Axial-Based Nodal Size Criteria Be Used in Other Imaging Planes to 
Accurately Determine ‘‘Enlarged’’ Head & Neck Lymph Nodes? ES 
Bartlett, TD Walters and E Yu.       Otolaryngology 2013] 

  Petit ∅ vs Grand ∅ ? 
  Grand ∅ (P. Som, 1992, AJR): > 15mm II; > 10 mm autres;  

> 8mm RP 
  Petit ∅ ++, mieux corrélé à l’atteinte histologique 
  Faire un choix et s’y tenir (le préciser sur le CR) 

  ⩝ l’option, point faible de l’imagerie en coupes !  





Les termes utilisés pour le CR 
 Ne pas décrire les gg normaux!! (> 300) 
  Pas d’adénopathie formellement tumorale 
 Adénopathie(s)  formellement tumorale(s) 

 Où?                   Staging N?  
 Adénopathie(s) suspecte(s) 

  taille centimétrique 
  forme ronde, contours, hétérogénéité 
  dans la zone de drainage +++ 
  regroupement 



Adénopathies volumineuses 
 Contours: rupture capsulaire ++ 
 Envahissement loco-régional 

 muscles 
 glandes salivaires 
 Vaisseaux 

 CP 
 bifurcation 
 CI 

 Os 



Engainement carotidien 
 Carotide interne/bifurcation 
 Curage possible ? sans sacrifier CI 

 Critère clinique +++ 
 CT:  

 Compression, déformation 
 Engainement > 180° 

 MR: (Yousem, Radiology, 1995) 

 > 270° (Se 100%) 
 US: critère dynamique (mobilité) et plan de 

clivage (Mann, Laryngoscope, 1994) 
 Embolisation par ballonnet dans la CI 





Méthodes reposant sur un prélèvement 

 Constat d’échec de l’imagerie in vivo pour les cN0 
 Le but n’est pas de caractériser les adénopathies 

malignes 
 On localise le(s) ganglion(s) premier relais pour 

le(s) prélever et connaître leur statut  
 Cytoponction échoguidée  
 Technique du ganglion sentinelle 
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Propagation de proche en proche 

1er échelon ---> 
  * cytoponction 
  * gg sentinelle 

N 
N N 



T 

Skip   lésions 

T 

Peppering 
(essaimage) 

Limite de résolution de la TEP 

Limite cyto-ponction 



•  Echo-doppler simple 
•  Cytoaspiration échoguidée unique  
•  Suivi  échographique +/- cytoaspirations (/1-2 
mois) chez un patient cN0 à risque de métastase gg 
occulte (pour éviter le curage de principe) 

3 modes d’utilisation de l’échographie 





Cytoponction échoguidée 
  Peu utilisée en France 
  Expertise requise 

  Choix du bon gg: grand/petit axe < 2; 
 petit axe > 7/5mm; flux périphérique; échostr. anormale 

  Qualité du matériel d’aspiration 
  Cytologiste entraîné 

  Pour les cN0, Se de 42 à 73%  
(micrométastases) 



*Stoeckli S, et al. Initial staging of the neck in H&N SCC: a comparison of CT,  
PET/CT, and ultrasound-guided FNA cytology.     Head & Neck, avril 2012 

possibility of confirmation of sonographic findings by
cytology. The main drawback of ultrasound-guided
FNAC is the dependence on the experience of the
ultrasonographer and the cytologist and the inaccessi-
bility of retropharyngeal and mediastinal nodes.

Although CT and MRI remain the standard for
the evaluation of the primary tumor because of their
superior anatomic resolution, the assessment of the
lymph node status remains controversial in that CT
and MRI are mainly based on size and contrast
enhancement as criteria for malignancy. Different
authors suggest different size criteria, thus rendering
the comparison of studies difficult.22–24 The reported
sensitivity and specificity of CT for detecting lymph
node metastases ranges from 54% to 95% and 39% to
100%, respectively.9,25 Contrast-enhanced CT of the
neck represents the standard imaging modality to
assess the primary tumor and the lymph node status
in many centers.

Meanwhile, PET/CT has been introduced to the
staging/classification and proven high sensitivity for

the detection of HNSCC. The reported sensitivity and
specificity of PET/CT for the detection of lymph node
metastases ranges from 67% to 96% and 82% to
100%, respectively.12,13,26,27 The great advantage of
PET/CT is the assessment of the primary tumor, the
neck, potential synchronous second primaries, and
distant metastases in a single modality. The main
drawback of PET/CT is its limitation of resolution,
which renders the detection of tumor deposits of <4
to 5 mm impossible, the possibility of false-negative
findings due to necrotic lymph nodes,28 the occurrence
of false-positive findings due to inflammatory changes
in reactive lymph nodes,29 and its comparatively high
costs and limited availability.

In recent years, several authors compared PET/
CT with other different imaging modalities for the
assessment of neck nodes in HNSCC. Many of the
reported studies in the literature suffer from consid-
erable drawbacks. Very often the design of the study
is retrospective and the inclusion criteria are unclear.
Nonconsecutive patient cohorts suggest a hidden
selection bias. The study groups are inhomogeneous
as a result of the inclusion of different primary sites
and therapy regimens. Histology is not always used
as a standard of reference. In contrast, the strength
of our study is the consecutive patient inclusion, the
clear and homogeneous inclusion criteria, the compar-
ison of different imaging modalities, the evaluation of
CT and PET/CT by experienced radiologists with clear
and uniform criteria, and the use of histologic evalua-
tion of the neck specimen as a standard of reference.
The drawback of our study is the limited number of
patients included, although the number is still quite
high compared with the published literature.
Although a post hoc power analysis is generally not
recommended,30 it was of interest to determine how
many patients would be needed for such a study were
it to be done again prospectively. For this power anal-
ysis, agreement between methods in choosing either
node negative or node positive status would be exam-
ined as a primary endpoint using McNemar’s test.
The proportion of discordant pairs was 16% on aver-
age in this data set. The use of histology determined
nodes to be positive in approximately 82% of cases,
whereas approximately 80% of cases were positive
using other techniques. To show such a small differ-
ence in the rate of agreement, a 2-sided McNemar’s
test with significance level 5% would require 3128

Table 3. Results of nodal staging by different imaging modalities
compared stage by stage with histology.

Clinical N classification
(cN, %)

Histologic N classification (pN, %)

pN0 pN1 pN2a pN2b pN2c pN3

Nodal stage by PET/CT
cN0 77 33 0 9 17 0
cN1 0 42 0 17 0 0
cN2a 0 0 100 0 0 33
cN2b 8 25 0 57 0 0
cN2c 15 0 0 11 83 0
cN3 0 0 0 6 0 67

Nodal stage by CT
cN0 54 17 0 13 0 0
cN1 15 75 0 16 17 0
cN2a 0 0 100 9 0 0
cN2b 23 8 0 56 17 0
cN2c 8 0 0 3 66 0
cN3 0 0 0 3 0 100

Nodal stage by ultrasound-guided FNAC
cN0 86 36 0 6 0 0
cN1 0 55 0 26 0 0
cN2a 0 0 50 0 0 0
cN2b 7 9 50 68 40 33
cN2c 7 0 0 0 60 0
cN3 0 0 0 0 0 67

Abbreviations: PET, positron-emission tomography; FNAC, fine-needle aspiration
cytology.

Table 4. Statistics of each imaging modality for the endpoint N0 versus Nþ.

Imaging modality Sensitivity, % Specificity, % PPV, % NPV, % Accuracy, % Significantly different from histology?*

PET/CT 86.4 76.9 95.0 52.6 84.8 p ¼ .15
CT 86.9 53.8 89.8 46.7 81.1 p ¼ .79
Ultrasound 86.4 57.1 89.5 50.0 80.8 p ¼ .79
Ultrasound-guided FNAC 86.4 85.7 96.2 60.0 86.3 p ¼ .11

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; PET, positron-emission tomography; FNAC, fine-needle aspiration cytology.
*McNemar’s test.
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Pour améliorer les performances de l’imagerie dans le staging N, 
certains centres utilisent en préopératoire l’échodoppler avec cyto- 
aspiration pour tous les cN0  



Echodoppler +/- cytoaspiration 
  N= 224, cavité orale, cN0 ou douteux (62 cyto-aspirations) 

après bilan E-Doppler 
  Pas d’information sur imagerie autre que US !  
  Curage systém. sélectif (I-III), étendu si + 
  Faux -: 22%, (50/224) (10%/T1; 29%/T2);  

 31% en l’absence d’E-Doppler (série précédente) 
 Curage inutile pour les cT1N0 après US 
   Curage indispensable pour les cT2N0 après US 

  Aucun gg atteint zone IV (skip métastase III isolé = 2%) 

  77% des N+ avec dépôts tumoraux 0-5mm ++   
Wensing BL, et al. Assessment of preoperative US of the neck and elective neck 
dissection in patients with oral SCC. Oral oncology 2010, 46: 87-91 



who had been diagnosed with any form of head and neck carci-
noma in the previous 5 years were excluded. Patients were in-
cluded if they had a clinically and radiologically node negative
neck and had undergone SND I–III as part of their surgical treat-
ment. Preoperative TNM staging had been performed according
to the system of the International Union against Cancer.14 Some
of the patients had an indication for ultrasound-guided FNAC, be-
cause US had found suspicious or enlarged lymph nodes (smallest
axial diameter >5 mm). Unilateral SND I–III had been performed on
the affected side, or bilateral when the tumor crossed the midline.
All the operations had been carried out by surgeons at our Head
and Neck Centre, according to the procedure described by Medi-
na.15 Suspicious nodes and/or the largest jugulodigastric and most
distal jugulo-omohyoid node were sampled and sent for frozen
sectioning together with the dissection specimen. If frozen section-
ing showed metastatic disease, SND I–III was routinely extended to
MRND. An exception to this rule was one single metastatic node
without extracapsular spread in level I. The neck dissection speci-
men was marked so that levels could be identified by the patholo-
gist. Standard pathological examination of the neck dissection
specimen consisted of Haematoxylin and Eosin staining, node
count with standard sectioning and measuring the size of the met-
astatic deposits in all the affected nodes. Two or more positive
nodes in the neck dissection specimen and/or presence of extra-
capsular spread were indications for postoperative radiotherapeu-
tic treatment of the neck.

Results

The study included 224 patients with 247 SND I–III specimens.
There were 145 men and 79 women, with a mean age of 61 years at
the time of surgery (range 27–90 years). The distributions of local-
isation and clinical T-staging of the tumors are shown in Table 1.
All the patients had undergone ultrasound examination; in two pa-
tients whose tumor crossed the midline, only one side of the neck
had been examined. Figure 1 shows an overview of the patients
who had indications for ultrasound-guided FNAC. In the majority
of these patients it was not possible to establish whether the cytol-
ogy obtained during this procedure was from nodes in the same
levels as those found to contain metastases during histopatholo-
gical examination. There was only one positive aspiration out of
7 inconclusive punctures. It revealed two metastases: one in level
I (0.8 ! 0.7 cm) and one in level II (1.0 ! 0.8 cm). The tumor depos-
it in the first positive lymph node consisted of multiple microme-
tastases, whereas the deposit in the second (level II) positive lymph
node had a diameter of 1.2 mm. Thus, initial ultrasound-guided
FNAC was false-negative in 22%, while inconclusive node puncture
was positive on histopathological examination in 14%. A total of
224 patients had undergone 247 SND I–IIIs: 96 on the right side,
105 on the left side and 23 bilateral. Figure 2 shows an overview
of the surgical procedures, including extensions to MRND and the
histopathological findings.

In 6 out of the 24 frozen section-positive necks, not only the fro-
zen section node was positive: five necks also contained two levels
with one metastatic node, while one neck also contained three lev-
els with single metastatic nodes. In six cases, the dissections had
not been extended to MRND, because metastatic spread was only
found in level I and frozen section in lower level nodes was nega-
tive. Three dissections (frozen section-negative) had also been ex-
tended to MRND owing to strong perioperative suspicion of
metastatic spread. Also, two bilateral SND I–IIIs had been modified
to unilateral MRND and contralateral SND I–III due to strong peri-
operative suspicion of metastases. Histopathological examination
revealed metastases on the MRND side in these latter patients,
although frozen section had been negative. A total of 23 SND I–IIIs
had thus been extended (9% of necks) to MRND. Metastases were
not found outside levels I–III in any of these extended neck
dissections.

Histopathological proof of metastatic squamous cell carcinoma
in one or more lymph nodes was found in 50 of the specimens
(22%); thus, 24 out of 50 (48%) positive specimens had been iden-
tified correctly by frozen section sampling. MRND had been per-
formed on 20 of the 50 pN+ necks and 14 of them had also
received postoperative radiotherapy. Based on the histopatholo-
gical findings, 25 of the remaining 30 pN+ patients had received
postoperative radiotherapy.

In the 50 positive specimens levels I, II and III had been af-
fected in 23 (46%), 31 (62%) and 11 (22%) necks, respectively.
When level III had been the only pN+ level, postoperative radio-
therapy was administered. Positive specimens had been revealed
in 8 out of the 21 bilateral SND I–IIIs. All but one had comprised
a single node in a single level on one side (five in level I, two in II,
one in III). The remaining specimen had been positive bilaterally,
with two positive nodes on the left side of the MRND specimen
(levels I and II) and one positive node on the right side (SND I–
III). Primary tumor localisations and T-stages in relation with
the affected neck levels are shown in Tables 2 and 3, respectively.
Tables 4 and 5 show the numbers of occult metastases in the pa-
tients with T1 and T2 tumors, respectively. In T1 oral cavity tu-
mors the risk of occult metastases was about 10% (8 out of 77
T1 tumors). In T2 tumors the risk increased to about 30% (32
out of 112 T2 tumors). Tumor-positive nodes were subdivided
into three groups according to the smallest diameter of the met-
astatic deposit inside the lymph node: 0–5 mm, 6–10 mm
and >10 mm. These dimensions had been recorded in only 44
pN+ necks. Tables 6 and 7 show these subgroups in relation with
the clinical T-stage and the localisation of the primary tumor,
respectively.

Table 1
Primary tumor localisations and preoperative stages (No. of patients).

Primary tumor site
No. of patients

T1 T2 T3 T4 Total

Floor of mouth 24 51 6 4 85
Lateral tongue 41 44 13 0 98
Alveolar process 2 5 1 5 13
Retromolar trigone 9 8 0 6 23
Buccal mucosa 1 4 0 0 5
Total 77 112 20 15 224

62 ultrasound-guided FNAC 

  55 cN- 7 inconclusive     
punctures

    12 pN+     43 pN-      1 pN+       6 pN- 

Figure 1 Results of ultrasound-guided FNAC.

88 B.M. Wensing et al. / Oral Oncology 46 (2010) 87–91

Wensing BL, et al. Assessment of preoperative US of the neck and elective neck 
dissection in patients with oral SCC. Oral oncology 2010, 46: 87-91 



 N=163, cN0 (55% T1/T2) 
  1 groupe N=126:  ED (+/- cytoasp) et curage 

Se 39% 
  1 groupe N=37: ED (+/- cytoasp), wait and see 

Se 18% 
 Critères échographiques de cytoaspiration: 

 Taille: 7/5mm petit ∅ 
 Aspect: gg hétérogène, foyer hypoéchogène, absence de hile, 

élargissement focal, vasc anormale doppler  

Borgemeester C, et al. US-guided aspiration cytology for the assessment of the  
clinically N0 neck: factors influencing its accuracy.      Oral oncology 2010, 46: 87-91 



Surveillance échog +/- cytoasp 
 Van den Brekel, AJNR, 1999 

 N=77, T1/T2, cav or, oroph, cN0 
 Cyto initiale négative 
 Surveillance palpatoire, US et cyto (/4-8 sem au 

début…) 
 18% d’échecs (11/19gg > 10 mm) 
 6 découverts avant la palpation et 9 dans les 7 

mois  



Surveillance échog +/- cytoasp 
  Yuasa, AJNR 2000; 21: 1127-1132 

 N=43, T1/T2, langue, cN0, radiothérapie 
 12 échecs (17 gg N+) 
 16 VP échographiques; 1FN 
 9/10 gg à 1 mois d’intervalle: taille +2mm 
 6 découverts avant la palpation et 9 dans les 7 mois 
 7 gg > 1 mois: taille +3 à +8 mm et anomalies architect 

interne 
  Surveillance rapprochée des patients à risque ++  







Ganglion sentinelle: principe 
  Injection d’une substance qui doit être drainée par la ou 

les voies lymphatiques dont dépend la tumeur 
 Colorant 
 Colloïde marqué au Tc99m 

  Monitorage de la progression de cette substance jusqu’à 
la stagnation dans le(s) 1er gg relais qui sera défini 
comme « sentinelle » 

  Prélèvement du ou des gg sentinelles 
 Si envahi(s): curage  

  On veut « localiser » les gg 1er relais, pas les gg envahis 
et les prélever pour connaître leur statut (pN+/pN-)  



Méthodes de repérage 

  Une étape incontournable, le repérage per-opératoire 

  Une étape discutée: la lymphoscintigraphie préopératoire 
  Intérêt: voies aberrantes, controlat++ et premiers gg à 

rétention plus faible ou plus brève du traceur 
  Inconvénient: logistique (1/2 vie, diffusion et disponibilité 

du bloc) 
  Résultats globalement < détection per-op 

 Détection purement per-op avec caméra de bloc 
   facilite l’adhésion des chirurgiens à la technique 

 



ultrasound with fine-needle aspiration cytology, and CT
or MRI. Lymph node mapping consisted of preoperative
dynamic and static lymphoscintigraphy and additional
single photon emission computed tomography/CT
(SPECT/CT) in 34% of cases, as reported previously.10

The location of the sentinel lymph nodes (SLNs) was
marked on the patient’s skin surface. SLNs were excised
selectively with the aid of an intraoperative hand-held
gammaprobe and separately ranked for each level accord-
ing to their respective tracer uptake ex vivo, with the
SLN with the highest activity named SLN1, the second
highest activity SLN2, and so on.
Extensive histopathologic workup of all SLNs was per-

formed according to a standardized protocol6 and occult
metastases classified into isolated tumor cells (ITCs),
micrometastasis (<2 mm) or macrometastasis.11 In all
SLN-positive cases, completion elective neck dissection
was performed. In cases of extracapsular spread (ECS) or
>pN2a, patients underwent adjuvant chemoradiation.
Patients were followed clinically and with ultrasonogra-
phy according to the institutional policy (bimonthly for
the first year, quarterly for the second year, and biannu-
ally thereafter).
The patient’s demographics, lymphatic drainage pattern,

the negative predictive value (NPV), and false-negative
rate of SLNB, neck control rate, and survival data were
calculated.
Rates of overall survival (OS), disease-specific lympho-

scintigraphy (DSS), and disease-free survival (DFS) were
estimated by means of the Kaplan–Meier calculation
stratified by nodal status. Cox proportional hazards mod-
els were used to estimate hazard ratios (HRs) for different
covariates. HRs for SLN-positive and SLN-negative sta-
tus were compared between the 2 groups. All statistical
analyses were carried out using SPSS 19.0 for windows.
A 2-tailed p value of .05 or less was considered statisti-
cally significant.

RESULTS
Seventy-one men (64%) and 40 women (36%) with a

mean age of 58 years (range, 28–91 years), 71 T1, and
40 T2 tumors, according to Union Internationale Contre
le Cancer 2009 TNM classification were included. The
primary tumor origin was located in the oral tongue in 67
patients (61%), floor of mouth (FOM) in 29 patients
(26%), buccal mucosa in 7 patients (6%), and soft palate
in 8 patients (7%), respectively. In 52 patients (47%), the
primary tumor was located on the right, in 45 (40%) on
the left, and in 14 (13%), in the midline.
Preoperative lymphoscintigraphy revealed hot spots

representing SLNs in all but 2 patients. Therefore, the
SLN detection rate of the lymphoscintigraphy was 96%.
With the guidance of the hand-held gammaprobe, the
SLNs could be localized and selectively excised in all but
1 patient. Therefore, the ultimate SLN detection and exci-
sion rate was 99%. On average, 3.6 SLNs (range, 1–8
SLNs) with an average size of 10 mm (range, 2–30 mm)
were harvested resulting in a total of 392 excised SLNs.
The SLNs were located in 88 patients (78%) on the ipsi-
lateral side, in 20 patients (18%) on the ipsilateral and
contralateral side, and in 2 patients (2%) exclusively on
the contralateral side. In 4 of 14 patients (29%) with

tumors close to or crossing the midline, a unilateral hot
spot, and in 10 of 14 patients (71%), bilateral hot spots
were found. The lymphatic drainage pattern of the subsites
was analyzed separately. Sixty of 67 patients (90%) with
oral tongue tumors had SLNs in level II, 33 patients (49%)
in level III, and 10 patients (15%) each in levels I and IV.
Sixteen of 29 patients (55%) with FOM tumors had SLNs
in level II, 12 patients (41%) in level I, 9 patients (31%) in
level III, and 3 patients (10%) in level IV. In all of 7
patients (100%), carcinomas of the buccal mucosa SLNs
were detected in level I and 2 patients (29%) in level II. All
patients (100%) with tumors of the soft palate had SLNs in
level II and 1 of 8 patients (13%) in level III.
Forty-two of 111 patients (38%) or 59 of 392 excised

SLNs (15%), respectively, were positive for occult disease.
Thirty of 42 patients (71%) had 1, 10 patients (24%) had 2,
and 2 patients (5%) had 3 positive SLNs. The average size of
tumor-positive SLNs was 11.3 mm (range, 5–23 mm).
Thirty-two of 59 positive SLNs (54%) were located in level
II, 12 (20%) in level I, 6 (10%) in level III, and 3 (5%) in
level IV ipsilaterally, whereas 6 (11%) were in the contralat-
eral levels I to III. None of the patients showed exclusive con-
tralateral disease. The location of positive SLNs in tumors of
the oral tongue and FOM is depicted in Figures 1 and 2. In
tumors of the buccal mucosa, positive SLNs were located in
level I or II, and in tumors of the soft palate only in level II.
In 40 of 42 patients (95%), the SLN with the highest rank

in radioactivity (SLN1) was positive for occult disease and
in 2 patients (5%), it was ranked SLN2. In SLNB with more
than 1 positive SLN, the occult disease was always found
within the 2 SLNs with the highest activity ranks.
Ten patients (24%) presented with ITCs, 19 patients

(45%) with micrometastases, and 13 patients (31%) with
macrometastases. In all these cases, completion elective
neck dissection was performed. In 6 of 42 elective neck
dissections (14%), additional lymph node metastases were
found. Finally, positive SLNB followed by elective neck
dissection upstaged patients as follows: 8 pN0 (iþ, SLN),
15 pN1 (micrometastases, SLN), 2 pN2b (micrometastases,
SLN), 5 pN1 (SLN), 11 pN2b (SLN), and 1 pN2c (SLN).

FIGURE 1. Localization of positive sentinel lymph nodes in all
tumors of the oral tongue. [Color figure can be viewed in the
online issue, which is available at wileyonlinelibrary.com.]
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The mean follow-up time for all patients was 37
months (range, 2–83 months). Local recurrence occurred
in 3 of 69 patients (4%) who were SLN-negative (mean,
18 months) and in 3 of 42 patients (7%) who were SLN-
positive (2 micrometastases, 1 macrometastases; mean,
7 months). Two of 71 patients with T1 and 4 of 40 with
T2 tumors developed local recurrence. This difference
was not statistically significant. Two of 3 patients who
were SLN-negative could be treated successfully, whereas
1 of 3 patients who were SLN-negative and all who were
SLN-positive died of disease (mean follow-up, 20
months) despite salvage treatment. Three of 69 patients
(4%) who were SLN-negative developed neck recurrence
after a mean of 25 months (range, 8–35 months). Therefore,

the true number of negative SLNB was 66, the false-nega-
tive was 3, resulting in an NPV for a negative SLNB of
96% and a false-negative rate of 6%. Six of 42 patients
(14%) who were SLN-positive (1 ITC; 3 micrometastases,
2 macrometastases) developed regional recurrence within a
mean of 11 months (range, 3–25 months).
The regional 3-year recurrence rate calculated by

Kaplan–Meier analysis was 4% in patients who were SLN-
negative and 22% in SLN-positive, respectively (p ¼ .022,
log-rank test). Two of 3 patients who were SLN-negative
and 2 of 6 who were SLN-positive, could be salvaged suc-
cessfully, resulting in a neck control rate including salvage
treatment at 3 years calculated by Kaplan–Meier analysis
of 96% for SLN-negative and 80% for SLN-positive,
respectively (p ¼ .003, Fisher exact test).
OS, DSS, and DFS at 3 years for all patients was 88%,

91%, and 89%, respectively. Stratified by nodal status
OS, DSS, and DFS at 3 years in SLN-negative and SLN-
positive was 98% versus 71%, 95% versus 76%, and 98%
versus 73%, respectively (Figures 3 and 4). All differen-
ces were statistically significant (OS, p ¼ .003; DSS, p ¼
.001; and DFS, p ¼ .022, log-rank test).
All patients who died of disease developed tumor pro-

gression with distant metastases after local or regional
failure that could not be controlled by salvage treatment.
Furthermore, 3 of 69 patients who were SLN-negative
and 2 of 42 who were SLN-positive died of other causes
after a median of 30 months (range, 6–66 months).
In multivariate survival models, ECS and SLNB-posi-

tivity were highly significant determinants of OS, DSS,
and DFS, whereas T classification only had an impact on
OS but no significantly higher HR in DSS and DFS. The
other factors did not have an influence (Table 1).
Regarding the different size of metastasis according to

Hermanek et al,11 the 3-year Kaplan–Meier survival

FIGURE 2. Localization of positive sentinel lymph nodes in all
floor of mouth tumors. [Color figure can be viewed in the online
issue, which is available at wileyonlinelibrary.com.]

FIGURE 3. Overall survival in patients with sentinel lymph node
(SLN)-negative and -positive tumors. [Color figure can be viewed
in the online issue, which is available at wileyonlinelibrary.com.]

FIGURE 4. Disease-specific survival in patients with sentinel
lymph node (SLN)-negative and -positive tumors. [Color figure
can be viewed in the online issue, which is available at
wileyonlinelibrary.com.]
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Résultats étude multicentrique* 
 N=134 T1/T2 cavité orale, oropharynx, N0 
 LSG+crayon gamma+bleu 
  125/134 gg sentinelle identifiés (93%) 
  42/125 SN + (34%) 
  Sensibilité: 42/45 (93%) 
 Limites: résultats plus mauvais pour les 

lésions du plancher buccal 

*Ross et al. Annals of Surgical Oncology 2004; 11:690-696 
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Points techniques discutés 
  Meilleurs résultats si exérèse préalable de la tumeur 

(la tumeur primitive “masque” les premiers relais gg) 
  Utilité de la scintigraphie 
  Signification de l’absence de gg sentinelle 
  La quantité de gg à prélever 
  Améliorer la localisation: SPECT/TDM 
  Injection du traceur guidée par CT 
  Associer TEP-GG sentinelle  



Groupe Taille % SM 

 
HRA N+ 

 
20,1mm 

57,4 

 
BRA N+ 

 
19,1mm 

89,5 

Matsuzuka T et al. Auris Nasus Larynx 32: 59-63, 2005 

N=11, bord lat langue, 6N1, 5N2a/N2b; 15 curages 

Nb de gg à prélever 

Les 3 qui sont les plus RA; MAIS… 



underwent immediate neck dissections (Table 4). Intrao-
perative frozen section analysis failed to detect 3 positive
SNs among 3 patients. The accuracy of intraoperative SN
status in a multislice frozen section for histopathological
neck status was 95%. Sensitivity and specificity were 70%
and 100%, respectively.

Of the 177 patients, 22 underwent postoperative
treatment. Nineteen patients received radiotherapy, includ-
ing concurrent chemoradiotherapy in 6 patients. Three
patients underwent chemotherapy. Radiotherapy was admi-
nistered for the primary site in 4 patients, for the neck region
in 5 patients, and for both the primary site and the neck in 10
patients. A total of 138 patients showed no recurrence and 39
(22%) showed recurrence. Of the 39 patients with
recurrence, 18 showed recurrence at the primary site, 17

patients in the neck region and 4 had distant metastasis.
Details of the 17 patients with recurrence in the neck region
were as follows: recurrence at the dissected area on the
ipsilateral side in 3 patients (2 salvaged by surgery with or
without postoperative treatment; 1 not salvaged by
chemoradiotherapy); recurrence outside the dissected area
on the ipsilateral side in 6 patients (4 salvaged by surgery
with or without postoperative treatment; 2 could not be
treated because of inoperable conditions); recurrence
outside the dissected area on the contralateral side in 3
patients (2 salvaged by surgery and postoperative treatment,
1 not salvaged by chemoradiotherapy) and unknown site of
recurrence in 4 patients (3 salvaged by surgery with or
without postoperative treatment; 1 died of unknown cause).
As a result, 11 survived without cancer, 1 survived with
cancer, 3 died from cancer at the primary site, 1 died from
other disease, and 1 died of unknown cause. Recurrence in
the neck region was considered controllable if surgical
resection was possible. The final control rate for the neck
region reached 98%. The 5-year overall survival rate was
82%, and the 5-year disease-specific survival rate was 92%
in 157 patients with oral cancer. In the 20 patients with
laryngo-hypopharyngeal cancer, both rates were 90%.

S. Yoshimoto et al. / Auris Nasus Larynx 39 (2012) 65–7068

Table 3

Relationship between pathological metastasis and gamma probe counts. (bold: metastasis, italic: micro-metastasis).

Pt. SN side/level/count

SN1 SN2 SN3 SN4 SN5 SN6

1 ipsi./II/59 ipsi./Ib/51
2 ipsi./II/190 ipsi./Ib/136 ipsi./Ib/55 ipsi./Ib/50 ipsi./III/45

3 ipsi./III/372 ipsi./II/91 ipsi./III/72 ipsi./II/18

4 ipsi./II/2200 ipsi./II/1100
5 ipsi./II/1000 ipsi./III/400 ipsi./II/400 ipsi./II/400 ipsi./III/400 ipsi./II/80
6 ipsi./III/147 ipsi./IV/144 ipsi./II/142 ipsi./Ib/76 ipsi./V/13

7 ipsi./II/275 ipsi./IV/196 contra./II/161
8 ipsi./Ia/874 ipsi./Ib/356
9 ipsi./II/122 ipsi./II/52 contra./II/10
10 ipsi./Ib/77 ipsi./II/32 ipsi./Ib/18
11 ipsi./III/206 ipsi./II/73 ipsi./II/37 ipsi./II/18
12 ipsi./III/81 ipsi./III/75 ipsi./III/28 ipsi./II/19 ipsi./II/6
13 ipsi./Ib/134 ipsi./II/62 ipsi./III/33 ipsi./IV/32 ipsi./III/30

Table 4

Comparison between intraoperative SN status (multislice frozen section)
and patient neck status.

Intraoperative SN status Positive Negative

Patient neck status + 7 3

! 0 50

Accuracy: 95%, Sensitivity: 70%, Specificity: 100%.

Table 5

Patients with non-sentinel lymph node (SN) metastasis or late metastasis among cases without SN metastasis.

Facility Pt. no. Age Primary site T stage SN1

side/level

SN2

side/level

SN3

side/level

Non-SN metastasis

side/level

Late metastasis

side *

ACC 1 78 Tongue T3 ipsi./II ipsi./II ipsil./Ib

ACC 8 61 Tongue T2 ipsi./Ib ipsi./III contra.

ACC 21 49 Tongue T2 ipsi./II ipsi./II ipsi.
ACC 28 49 Tongue T3 contra./IV contra./II ipsi./Ib contra./III, ipsi./Ia

ACC 39 31 Tongue T1 ipsi./II ipsi./II ipsi.

ACC 54 68 Oral Floor T2 ipsi./II ipsi./Ib ipsi./Ia ipsi.
FMU 24 82 Tongue T2 ipsi./II ipsi./II ipsi.

NDMC 9 69 Glottis T3 ipsi./IV contra.

GU 10 56 Tongue T2 ipsi./II ipsi./II ipsi./II ipsi.

GU 15 49 Tongue T1 ipsi./Ia ipsi./Ib ipsi.

*: All late neck metastases were located in the undissected areas.

Yoshimoto S et al. Sentinel node biopsy for oral and laryngopharyngeal SCC: a retrospective study of 177 patients  
in Japan.     Auris Nasus Larynx 2012; 39: 65-70 
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•  N=177 (cavité orale 157/95% T1/T2/N0), 7centres 
•  Analyse histo intra-opératoire sur coupes congelées 
•  98% de détection de GS; 3 GS prélevés en moyenne (crayon gamma) 
•  27/153 GS+ (17,6%) 
•  144 GS-; 10 FN (7%) 

 

underwent immediate neck dissections (Table 4). Intrao-
perative frozen section analysis failed to detect 3 positive
SNs among 3 patients. The accuracy of intraoperative SN
status in a multislice frozen section for histopathological
neck status was 95%. Sensitivity and specificity were 70%
and 100%, respectively.

Of the 177 patients, 22 underwent postoperative
treatment. Nineteen patients received radiotherapy, includ-
ing concurrent chemoradiotherapy in 6 patients. Three
patients underwent chemotherapy. Radiotherapy was admi-
nistered for the primary site in 4 patients, for the neck region
in 5 patients, and for both the primary site and the neck in 10
patients. A total of 138 patients showed no recurrence and 39
(22%) showed recurrence. Of the 39 patients with
recurrence, 18 showed recurrence at the primary site, 17

patients in the neck region and 4 had distant metastasis.
Details of the 17 patients with recurrence in the neck region
were as follows: recurrence at the dissected area on the
ipsilateral side in 3 patients (2 salvaged by surgery with or
without postoperative treatment; 1 not salvaged by
chemoradiotherapy); recurrence outside the dissected area
on the ipsilateral side in 6 patients (4 salvaged by surgery
with or without postoperative treatment; 2 could not be
treated because of inoperable conditions); recurrence
outside the dissected area on the contralateral side in 3
patients (2 salvaged by surgery and postoperative treatment,
1 not salvaged by chemoradiotherapy) and unknown site of
recurrence in 4 patients (3 salvaged by surgery with or
without postoperative treatment; 1 died of unknown cause).
As a result, 11 survived without cancer, 1 survived with
cancer, 3 died from cancer at the primary site, 1 died from
other disease, and 1 died of unknown cause. Recurrence in
the neck region was considered controllable if surgical
resection was possible. The final control rate for the neck
region reached 98%. The 5-year overall survival rate was
82%, and the 5-year disease-specific survival rate was 92%
in 157 patients with oral cancer. In the 20 patients with
laryngo-hypopharyngeal cancer, both rates were 90%.
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Table 3

Relationship between pathological metastasis and gamma probe counts. (bold: metastasis, italic: micro-metastasis).

Pt. SN side/level/count

SN1 SN2 SN3 SN4 SN5 SN6

1 ipsi./II/59 ipsi./Ib/51
2 ipsi./II/190 ipsi./Ib/136 ipsi./Ib/55 ipsi./Ib/50 ipsi./III/45

3 ipsi./III/372 ipsi./II/91 ipsi./III/72 ipsi./II/18

4 ipsi./II/2200 ipsi./II/1100
5 ipsi./II/1000 ipsi./III/400 ipsi./II/400 ipsi./II/400 ipsi./III/400 ipsi./II/80
6 ipsi./III/147 ipsi./IV/144 ipsi./II/142 ipsi./Ib/76 ipsi./V/13

7 ipsi./II/275 ipsi./IV/196 contra./II/161
8 ipsi./Ia/874 ipsi./Ib/356
9 ipsi./II/122 ipsi./II/52 contra./II/10
10 ipsi./Ib/77 ipsi./II/32 ipsi./Ib/18
11 ipsi./III/206 ipsi./II/73 ipsi./II/37 ipsi./II/18
12 ipsi./III/81 ipsi./III/75 ipsi./III/28 ipsi./II/19 ipsi./II/6
13 ipsi./Ib/134 ipsi./II/62 ipsi./III/33 ipsi./IV/32 ipsi./III/30

Table 4

Comparison between intraoperative SN status (multislice frozen section)
and patient neck status.

Intraoperative SN status Positive Negative

Patient neck status + 7 3

! 0 50

Accuracy: 95%, Sensitivity: 70%, Specificity: 100%.

Table 5

Patients with non-sentinel lymph node (SN) metastasis or late metastasis among cases without SN metastasis.

Facility Pt. no. Age Primary site T stage SN1

side/level

SN2

side/level

SN3

side/level

Non-SN metastasis

side/level

Late metastasis

side *

ACC 1 78 Tongue T3 ipsi./II ipsi./II ipsil./Ib

ACC 8 61 Tongue T2 ipsi./Ib ipsi./III contra.

ACC 21 49 Tongue T2 ipsi./II ipsi./II ipsi.
ACC 28 49 Tongue T3 contra./IV contra./II ipsi./Ib contra./III, ipsi./Ia

ACC 39 31 Tongue T1 ipsi./II ipsi./II ipsi.

ACC 54 68 Oral Floor T2 ipsi./II ipsi./Ib ipsi./Ia ipsi.
FMU 24 82 Tongue T2 ipsi./II ipsi./II ipsi.

NDMC 9 69 Glottis T3 ipsi./IV contra.

GU 10 56 Tongue T2 ipsi./II ipsi./II ipsi./II ipsi.

GU 15 49 Tongue T1 ipsi./Ia ipsi./Ib ipsi.

*: All late neck metastases were located in the undissected areas.



  N=111, T1-T2/cN0 oropharynx, cavité orale 
  Taux de détection GS: 96% 
  Nb GS prélevés: 3,6 en moyenne (1 à 8), taille moy 10mm 
  Patients + 42/111 (38%); 59 GS+/392 (15%) 
  40/42 patients: GS + le plus radioactif 
  Type de métastase:  

  Dépôts cellulaires isolés 10 pts (24%) 
  Micrométastase 19 (45%) 
  Macrométastase 13 (31%) 

  Faux – 6%; VPN 96%; % de récidive à 3 ans: 4% si GS-, 22% si GS+ 
Broglie MA, Stoeckli J. Occult metastases detected by sentinel node biopsy in patients with early 
oral and oropharyngeal SCC: impact on survival.      Head & Neck 2013   

69% 
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were 89%, 75%, and 75%; 66%, 71%, and 71% in
patients with micrometastases; and 67%, 67%, 65% in
patients with macrometastases, respectively.

There was a statistically significant difference between
the SLN-negative group and ITCs in DSS (p ¼ .044, log-
rank test), between the SLN-negative group and microme-
tastases in OS and DSS (p ¼ .01; p ¼ .001), and between
the SLN-negative group and macrometastases in all
survival estimates (p ¼ .008; p ¼ .0001; and p ¼ .017;
Figures 5 and 6).
Analyzing the impact of different sizes of metastasis on

survival, Cox proportional hazard regression revealed sig-
nificantly higher adjusted HRs in OS, DSS, and DFS for
micrometastases and macrometastases, whereas ITCs
were not significant determinants for survival (Table 2).

DISCUSSION
SLNB with elective neck dissection only in case of

positive SLNs has been the standard procedure at our
institutions to stage cN0 T1/T2 oropharyngeal SCC since

TABLE 1. Hazard ratio for overall survival, disease-specific survival, and
disease-free survival.

Covariate HR (95% CI) p value

OS
SLNB positivity 4.871 (1.523–15.576) .008
ECS 7.980 (1.679–37.929) .009
T classification 3.283 (1.099–9.805) .033
Sex 1.474 (0.511–4.257) .437
RT 1.376 (0.178–10.669) .760
Tumor site 1.154 (0.683–1.951) .593
Age 1.037 (0.992–1.083) .110

DSS
SLNB positivity 16.058 (2.004–128.640) .009
ECS 13.295 (2.532–69.804) .002
T classification 3.644 (0.910–14.588) .068
RT 2.064 (0.255–16.709) .497
Sex 1.523 (0.409–5.673) .531
Tumor site 1.111 (0.568–2.175) .759
Age 1.034 (0.97–1.091) .227

DFS
SLNB positivity 15.989(1.996–128.007) .009
ECS 13.274 (2.527–69.729) .002
T classification 3.613 (0.902–14.467) .070
RT 2.063 (0.255–16.701) .497
Sex 1.538 (0.413–5.727) .521
Tumor site 1.113 (0.568–2.182) .755
Age 1.034 (0.980–1.092) .222

Abbreviations: HR, Hazard ratio; OS, overall survival; DSS, disease-specific survival; DFS, dis-
ease-free survival; CI, confidence interval; SLNB, sentinel lymph node biopsy; ECS, extracap-
sular spread; RT, radiation therapy.

TABLE 2. Hazard ratio for overall survival, disease-specific survival, and
disease-free survival of different size of metastases.

Covariate HR (95% CI) p value

OS
ITCs 4.06 (0.73–22.55) .109
Micrometastases 4.81 (1.28–18.08) .02
Macrometastases 6.58 (1.32–32.75) .02

DSS
ITCs 10.1 (0.62–163.1) .103
Micrometastases 16.26 (1.8–146.1) .013
Macrometastases 19.49 (2.01–188.44) .010

DFS
ITCs 10.1 (0.62–163.1) .103
Micrometastases 16.26 (1.8–146.1) .013
Macrometastases 19.42 (2.0–187.8) .010

Abbreviations: HR, Hazard ratio; OS, overall survival; DSS, disease-specific survival; DFS, dis-
ease-free survival; CI, confidence interval; ITCs, isolated tumor cells.

FIGURE 5. Overall survival according to different size of
metastases. [Color figure can be viewed in the online issue,
which is available at wileyonlinelibrary.com.]

FIGURE 6. Disease-specific survival according to different size of
metastases. [Color figure can be viewed in the online issue,
which is available at wileyonlinelibrary.com.]
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Synthèse GG sentinelle 
  Technique en développement: un réel progrès dans la PEC 
  Evite bcp curages inutiles; pas de perte de chance ? 
  Validation en cours (cavité orale +++) 
  3 points gènent sa généralisation 

  Logistique lourde (LSG, chirurgien motivé) 
  Sites +/- accessibles (pharyngo-larynx)  
  Etude anapath per-opératoire 

  Techniques alternatives moléculaires (coûteuses) 
  



TEP-CT  



 SUV : Standardized Uptake Value 
 
 
  SUV =  

  Fixations bénignes et malignes 
  SUV > 3 : Suggestif de malignité, mais importante zone de 

chevauchement entre lésions bénignes et malignes(Kapoor et al, 
AJR 2005) 

  Intérêt pour l’évaluation de la réponse thérapeutique 

 

INTRODUCTION 

Activité tissulaire du traceur (uCi/g) 

Dose de radiotraceur injectée (mCi) / Poids du 
patient (kg) 



TEP: faux - TEP + 

Nécrose 



TEP-TDM et staging N 
•  Peu d’études centrées sur les N0; résultats contradictoires 
•  Sensibilité > imagerie anatomique (75 à 90% TEP versus 

73% TDM) mais pas déterminant 
    

Nahmias et coll. PET/CT staging in oral/H&N cancer.���
 J Oral Maxillofac Surg 2007 

cN0 cN+ 



TEP-TDM et staging N 
  Faux + (16%): gg réactifs* 
  Quel seuil de SUV ? 

  Expérience HEGP: tous les GG de SUV > 2 sont décrits (spécificité 
faible) 

  Faux – (33% pour les cN0*): taille, µmétasatase, nécrose  

*Stoeckli S, et al. Initial staging of the neck in H&N SCC: a comparison of CT,  
PET/CT, and ultrasound-guided FNA cytology.     Head & Neck, avril 2012 

smallest percentage of overstaged patients, 7%,
versus 16% with PET/CT, 13% with CT, and 13% with
ultrasound. The rate of understaged patients was
comparable between the imaging modalities (25% vs
21%, 24%, and 25%).

Table 3 compares the results stage by stage as
achieved by histology with the different imaging
modalities. Because it is routine to complement the
ultrasound with ultrasound-guided FNAC in the case
of suspicious nodes, and the results show that ultra-
sound-guided FNAC is superior to ultrasound alone,
the results of ultrasound are not given stage by stage
in a separate table. Table 4 displays the sensitivity,
specificity, PPV, NPV, and accuracy for each imaging
modality with regard to the endpoint N0 versus Nþ,
as well as the results of McNemar’s test, testing for
significant departures from agreement with histology.
The vast majority of patients, assessed as N0 by any
of the imaging modality that turned out to be Nþ his-
tologically, were staged pN1. This supports the con-
cept that microscopic disease cannot be detected by
imaging. Table 5 shows the rPPV and rNPV for each
of the pairs of imaging modalities, as well as their
associated 95% CIs. A relative predictive value is
computed as the ratio of the predictive value from 1
test to the predictive value from another, so that an
rPPV (rNPV, respectively) of 1.0 indicates that the 2
tests have the same positive (negative) predictive
value. In all cases the rNPV was close to 1.0, with
CIs containing 1.0, indicating no statistically
significant differences in NPV between any of the
imaging modalities. In all but 2 of the pairs rPPV
was not significantly different from 1.0. For ultra-
sound-guided FNAC versus CT and ultrasound-guided
FNAC versus ultrasound, the CIs for rPPV were 1.0
at the lower bound, indicating that ultrasound-guided

FNAC showed slightly but statistically significant
better PPV than that of CT or ultrasound.

DISCUSSION

The presence of lymph node metastases in HNSCC is
the most important predictive factor with regard to
survival of the patients. Furthermore, the presence or
absence of clinically and radiologically overt lymph
node metastases considerably influences therapy deci-
sion and treatment. Patients with no evidence of
lymph node involvement will be treated with risk-
level adapted elective neck dissection or even mini-
mally invasive sentinel node biopsy in surgical cases,
or with elective doses of radiation in nonsurgical
cases. Therefore, the pretreatment identification of
cervical lymph node metastases is of utmost impor-
tance. To date, there is still no consensus on the most
accurate imaging modality for the assessment of
regional disease in the neck.

In 1990, van den Brekel et al20 proposed radio-
logic criteria for the assessment of cervical metasta-
sis. Three years later, the same authors reported on
the validity of CT, MRI, ultrasound, and ultrasound-
guided FNAC in a prospective comparative study
including 132 patients.21 In that study ultrasound-
guided FNAC did significantly better than any of the
other techniques used. However, these were results
out of an institution with highly developed expertise
and easy access to ultrasound-guided FNAC. In the
literature, the reported sensitivity and specificity of
ultrasound-guided FNAC for detecting lymph node
metastases ranges from 63% to 97% and 74% to
100%, respectively.9 The great advantage of ultra-
sound-guided FNAC is the low cost, the lack of radia-
tion exposure, the low-threshold availability, and the

Table 1. Distribution of N classifications as achieved by each imaging modality compared with histology.

N classification

No. (%) by modality

Ultrasound-guided FNACNeck dissection PET/CT CT Ultrasound

N0 15 (20) 18 (25) 13 (19) 14 (21) 18 (26)
N1 12 (16) 11 (15) 17 (25) 16 (24) 14 (21)
N2a 4 (5) 5 (7) 5 (7) 2 (3) 2 (3)
N2b 36 (47) 24 (33) 23 (34) 30 (44) 28 (41)
N2c 6 (8) 11 (15) 6 (9) 4 (6) 4 (6)
N3 3 (4) 4 (5) 4 (6) 2 (3) 2 (3)

Abbreviations: PET, positron-emission tomography; FNAC, fine-needle aspiration cytology.

Table 2. Proportions of correct staging, overstaging, and understaging by each imaging modality.

Staging PET/CT, % CT, % Ultrasound, % Ultrasound-guided FNAC, %

Correct 63 62 62 69
Overstaging 16 13 13 7
Understaging 21 24 25 25
Agreement with histology, Cohen’s kappa (95% CI) 0.53 (0.35, 0.67) 0.54 (0.35, 0.71) 0.54 (0.34, 0.70) 0.63 (0.44, 0.77)

Abbreviations: PET, positron-emission tomography; FNAC, fine-needle aspiration cytology; CI, confidence interval.
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possibility of confirmation of sonographic findings by
cytology. The main drawback of ultrasound-guided
FNAC is the dependence on the experience of the
ultrasonographer and the cytologist and the inaccessi-
bility of retropharyngeal and mediastinal nodes.

Although CT and MRI remain the standard for
the evaluation of the primary tumor because of their
superior anatomic resolution, the assessment of the
lymph node status remains controversial in that CT
and MRI are mainly based on size and contrast
enhancement as criteria for malignancy. Different
authors suggest different size criteria, thus rendering
the comparison of studies difficult.22–24 The reported
sensitivity and specificity of CT for detecting lymph
node metastases ranges from 54% to 95% and 39% to
100%, respectively.9,25 Contrast-enhanced CT of the
neck represents the standard imaging modality to
assess the primary tumor and the lymph node status
in many centers.

Meanwhile, PET/CT has been introduced to the
staging/classification and proven high sensitivity for

the detection of HNSCC. The reported sensitivity and
specificity of PET/CT for the detection of lymph node
metastases ranges from 67% to 96% and 82% to
100%, respectively.12,13,26,27 The great advantage of
PET/CT is the assessment of the primary tumor, the
neck, potential synchronous second primaries, and
distant metastases in a single modality. The main
drawback of PET/CT is its limitation of resolution,
which renders the detection of tumor deposits of <4
to 5 mm impossible, the possibility of false-negative
findings due to necrotic lymph nodes,28 the occurrence
of false-positive findings due to inflammatory changes
in reactive lymph nodes,29 and its comparatively high
costs and limited availability.

In recent years, several authors compared PET/
CT with other different imaging modalities for the
assessment of neck nodes in HNSCC. Many of the
reported studies in the literature suffer from consid-
erable drawbacks. Very often the design of the study
is retrospective and the inclusion criteria are unclear.
Nonconsecutive patient cohorts suggest a hidden
selection bias. The study groups are inhomogeneous
as a result of the inclusion of different primary sites
and therapy regimens. Histology is not always used
as a standard of reference. In contrast, the strength
of our study is the consecutive patient inclusion, the
clear and homogeneous inclusion criteria, the compar-
ison of different imaging modalities, the evaluation of
CT and PET/CT by experienced radiologists with clear
and uniform criteria, and the use of histologic evalua-
tion of the neck specimen as a standard of reference.
The drawback of our study is the limited number of
patients included, although the number is still quite
high compared with the published literature.
Although a post hoc power analysis is generally not
recommended,30 it was of interest to determine how
many patients would be needed for such a study were
it to be done again prospectively. For this power anal-
ysis, agreement between methods in choosing either
node negative or node positive status would be exam-
ined as a primary endpoint using McNemar’s test.
The proportion of discordant pairs was 16% on aver-
age in this data set. The use of histology determined
nodes to be positive in approximately 82% of cases,
whereas approximately 80% of cases were positive
using other techniques. To show such a small differ-
ence in the rate of agreement, a 2-sided McNemar’s
test with significance level 5% would require 3128

Table 3. Results of nodal staging by different imaging modalities
compared stage by stage with histology.

Clinical N classification
(cN, %)

Histologic N classification (pN, %)

pN0 pN1 pN2a pN2b pN2c pN3

Nodal stage by PET/CT
cN0 77 33 0 9 17 0
cN1 0 42 0 17 0 0
cN2a 0 0 100 0 0 33
cN2b 8 25 0 57 0 0
cN2c 15 0 0 11 83 0
cN3 0 0 0 6 0 67

Nodal stage by CT
cN0 54 17 0 13 0 0
cN1 15 75 0 16 17 0
cN2a 0 0 100 9 0 0
cN2b 23 8 0 56 17 0
cN2c 8 0 0 3 66 0
cN3 0 0 0 3 0 100

Nodal stage by ultrasound-guided FNAC
cN0 86 36 0 6 0 0
cN1 0 55 0 26 0 0
cN2a 0 0 50 0 0 0
cN2b 7 9 50 68 40 33
cN2c 7 0 0 0 60 0
cN3 0 0 0 0 0 67

Abbreviations: PET, positron-emission tomography; FNAC, fine-needle aspiration
cytology.

Table 4. Statistics of each imaging modality for the endpoint N0 versus Nþ.

Imaging modality Sensitivity, % Specificity, % PPV, % NPV, % Accuracy, % Significantly different from histology?*

PET/CT 86.4 76.9 95.0 52.6 84.8 p ¼ .15
CT 86.9 53.8 89.8 46.7 81.1 p ¼ .79
Ultrasound 86.4 57.1 89.5 50.0 80.8 p ¼ .79
Ultrasound-guided FNAC 86.4 85.7 96.2 60.0 86.3 p ¼ .11

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; PET, positron-emission tomography; FNAC, fine-needle aspiration cytology.
*McNemar’s test.

Initial Staging of Neck in HNSCC HEAD & NECK—DOI 10.1002/hed April 2012 473



TEP-TDM et staging N 
  Méta-analyse* (32 articles) 
  Se et Sp globale: 79 et 86% 
  Pour les cN0: 

 Se et Sp 50 et 80% 
  Pas de différence significative TEP-CT, CT/IRM, cytoasp écho-

guidée 
  Pas d’évidence à réaliser une TEP de principe pour le staging N, 

notamment pour les cN0 
  Valeur pronostique SUVmax: > 8,5 pour le T; >3,5 pour le N** 

* Kysas, et al. FDG-TEP to evaluate cervical node metastases in patients with H&N 
SCC: a metanalysis.     J Natl Cancer Inst 2008; 100: 712-720 

** Joo Y-H, et al. Prognostic value of preoperative FDG-PET for primary H&N SCC.     
Eur Arch Otorhinolaryngol, published online August 2013 







H, 70 ans. LNH de l‘anneau de Waldeyer. N0 radiologique 



  1,5 à 9% des K des VADS!
(Pelosi Q J Nucl Med Mol Imaging 2006)"

  Pronostic favorable si histo = CE et topog  gg 2/3 
sup (II/III)"

  Pronostic défavorable (médiane de  survie: 7 à 11 
mois) si adénok avec méta foie, os, poumons et si gg 
1/3 inférieur du cou –IV/V- (bronche, œsophage, 
estomac, sein, ovaires)"

ADENOPATHIE SANS PRIMITIF  
(Unknown primary: UP) 



  Place chronologique des examens d’imagerie? 
  Si possible avant la panendoscopie 

  Arbre diagnostique rigoureux: 
  Biopsie adénopathie (cytoponction, biopsie à ciel ouvert) 
  CT thorax (+/- AP) 
  Dosage protéine p16 (oropharynx)        statut HPV16 +++ 

(gg kystiques, sensibilité à la Rxthérapie, Pic favorable) 
  Panendoscopie / AG 

  Lésions suspectes : biopsies dirigées 
  Si Ø lésions suspectes, biopsies : cavum, bdl, amygdale, sinus piriforme 

  Amygdalectomie ipsilatérale 
  (TDM) – IRM +++ 
   TEP-FDG +++ 

ADENOPATHIE SANS PRIMITIF  
(Unknown primary UP) 



 Localisations à rechercher 
 BdL +++ 
 Amygdale palatine +++ 
 Sinus piriforme 
 Nasopharynx 

ADENOPATHIE SANS PRIMITIF 
 



Littérature: 25 à 28% de primitifs supplémentaires découverts 
après bilan initial négatif incluant l’imagerie morpho (Se 
88%)   

Mais …taux de détection  surestimé dans la littérature:"
  Petites séries"
  Séries criticables, critères d’inclusion différ."
(méta-analyses pas assez sélectives)"
  Standard de comparaison variable: CT seul /examen de 

référence = IRM (amygdale, base de langue, cavum)"
  Faux positifs (struct. lymph, amygdale, asymétries 

physio); Sp 75%"
  Notre expérience (>10 ans) ne corrobore pas ces « bons  

résultats » de la TEP / IRM-(CT)"
"

ADENOPATHIE SANS PRIMITIF 
ET TEP-FDG 

 



  6% d’apparition du primitif si bilan complet et 
TEP-FDG négatifs (2ème loc ?) 

 Malgré le taux de détection supplémentaire faible, 
TEP-FDG indispensable:   
 PEC thérapeutique améliorée (plus spécifique, 

Rxthérapie plus limitée) 
 Morbidité plus faible 
 Contribue au reste du bilan: méta, autres loc, 

surtout si N2/N3 

ADENOPATHIE SANS PRIMITIF 
ET TEP-FDG 

 



F, 52 ans 
ADP prévalente JG gauche (CE) 





ADENOPATHIE SANS PRIMITIF 

Faux négatif TEP-TDM 



CMT 



Imagerie de diffusion 



Généralités 
  Mouvement brownien des molécules d’eau 
  Différence d’ADC entre gg normaux et envahis   

  Grande richesse protéique et cell. des tumeurs avec baisse de l’ADC	

  Choix de b	


 0, 500, 1000 sec/mm2 	

  Mesure du coefficient d’ADC dans gg (hors nécrose) +++	

  Difficultés techniques: artéfacts +++ 

  Mouvements physiologiques (déglutition, respiration) 
  Susceptibilité magnétique (géométrie, interface tissus/air, implants, 

traitements dentaires, suppression graisse) 
  Peu d’études convaincantes 

 



T2N0 oropharynx 



Vandecaveye V, DeKeyzer F, VanderPoorten V, et al. Head and neck 
SCC: value of diffusion-weighted MR imaging for nodal staging. 
Radiology 2009;251:134–146 
 

  Seule étude bien menée 
 N=33 (259 gg 4-10mm; 42 gg >10mm) 
  Seuil d’ADC 0,94x10-3 mm2/sec 
  Par gg: Se 84% (vs IRM 46%), Sp 94%, Accuracy 91% 
  Par niveau: Se/Sp/Acc 94/97/97% 
  Gg < 10mm: Se 76% 
  Résultats à confirmer pr étude prospective multi-centrique 



Dirix P, Vandecaveye V, DeKeyzer F, et al. DW MRI for nodal staging of 
H&N SCC: impact on radiotherapy planning. Int J Radiation Oncology 
Biol Phys 2010; 76: 761-766 

  Etude d’impact sur le staging gg pré-radiothérapique 
  N=22, K localement avancés (st III/IV) 
  Impact de la diffusion sur le GTV et le CTV 
  Par gg: Se 89%, Sp 97% 
  Concordance Diff/Histo vs IRM-CT/Histo: 

 K 0,97 vs 0,56 

There was overestimation in 3 patients, with a false-positive
LN on DW-MRI (Table 4, patients 1, 6, and 22). In 1 patient,
the nodal CTV was underestimated (Table 4, patient 10).

The absolute differences between the CTV based on con-
ventional imaging and the reference CTV (mean, 11.08 cm3;
median, 0.22 cm3; range, 0–47.6 cm3) were significantly
larger than those between the CTV based on DW-MRI and
the reference CTV (mean, 3.49 cm3; median, 0 cm3; range,
0–44.3 cm3; p = 0.0415).

DISCUSSION

The improved delivery of radiation through the use of
IMRT has been abundantly demonstrated (2). It is also clear
that accurate disease localization is critical to spare organs at
risk and to direct escalated doses to the GTV. Indeed, the full
potential of highly conformal radiotherapy can be realized
only by the exact definition of the tumor in individual pa-
tients. Obviously, accurate nodal staging is essential, since
underestimation of nodal involvement could lead to regional
recurrences, while the elective irradiation of at-risk nodal
levels complicates the sparing of salivary glands and swal-
lowing structures (22–24).

A previous investigation by our group demonstrated the
added value of DW-MRI for nodal staging in HNSCC (18).
DW-MRI showed special promise in the detection of subcen-
timetric nodal metastases, where it still had a sensitivity of
76% and a specificity of 94% per LN. These results encour-
aged us to evaluate the impact of DW-MRI on RT planning.

First, the superiority of DW-MRI over conventional imag-
ing with CT or T1-/T2-weighted MRI was confirmed. Formal
testing of agreement between the nodal staging results of both
imaging modalities and the reference pathology results
showed an important advantage toward DW-MRI at a p level
of 0.019 according to McNemar’s test. This is a robust finding
given the limited sample size of the study. Although the sen-
sitivity and specificity values of conventional imaging in our
study fall well within the range of what has previously been
reported, they are somewhat lower than expected, especially
regarding sensitivity (4). This is probably due to the fact
that a majority of the LNs were subcentimetric. The size-
related and morphological criteria for nodal staging that

have to be applied to anatomical imaging have well-known
limitations for detecting subcentimetric nodal metastases
(20). Also, pathologic examination was more comprehensive
than that in clinical routines or, indeed, most other studies,
since we used prekeratine immunohistochemical staining to
improve the detection of small metastatic deposits (27).

Second, DW-MRI allowed the radiation oncologists to ap-
proach the ‘‘true’’ nodal GTV and CTV very closely, based
on the ‘‘gold standard,’’ i.e., pathology findings. Currently,
prophylactic coverage of large portions of potentially healthy
neck tissue is necessary to avoid undesirable marginal fail-
ure, negating some of the potential organ-sparing advantages
of IMRT (22–24). In this respect, the high NPV (97% per LN
and 98% per level) of DW-MRI in a setting of predominantly
subcentimetric nodal disease appears very promising. Obvi-
ously, these preliminary results require confirmation, prefer-
ably with a larger patient group with more clinically staged
N0 necks. It should also be noted that DW-MRI did underes-
timate the nodal GTV in 2 patients, which could have re-
sulted in a geographical miss. A possible explanation for
these false-negative results could be an insufficient meta-
static volume in the LN: dispersed small deposits in an other-
wise healthy nodal architecture are less likely to build up
sufficient tissue boundaries to restrict water diffusion. In
the end, no imaging technique to date allows the complete
sparing of at-risk, clinically negative nodal levels from pro-
phylactic radiation. However, as functional imaging be-
comes increasingly able to detect very small tumor
deposits in LNs, the question arises as to whether disease
too small for combined imaging may not be effectively ster-
ilized with decreased, or so-called ‘‘de-escalated,’’ doses
(28). Another promising application of IMRT is the targeting
of high-risk gross disease for dose escalation (29–31). The
high PPV of DW-MRI suggests that it could reliably direct
dose escalation on the nodal GTV.

Some limitations of this small institutional series need to
be discussed. First, this study was inevitably performed on
surgically treated patients, some of whom would not nor-
mally be treated with primary RT. More importantly, no
oropharyngeal primary tumors could be included, since al-
most all of these patients are treated with primary RT in
our institution. It is, therefore, open to debate as to what
point these results can be generalized to the RT population
as a whole. Second, pathology was applicable only to those
nodal levels that were actually dissected, and half of our pa-
tients underwent unilateral dissection. This might have lim-
ited our power to accurately define specificity and NPV,
which depends heavily on a thorough sampling of all de-
nominator values. Furthermore, no pathology data were
available for the retropharyngeal LNs, although this was un-
avoidable since this area is not sampled during neck dissec-
tion. Besides, none of the patients had evidence of
retropharyngeal disease on any of the imaging modalities.
Third, although FDG-PET cannot yet be considered the
standard imaging technique for nodal staging in HNSCC,
a direct comparison between DW-MRI and FDG-PET
would have been valuable (32).
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Fig. 1. Nodal GTVs delineated on DW-MRI and CT/MRI, together
with the reference nodal GTV, in the 17 patients with discrepancies
between the imaging modalities and/or pathology.
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Conclusions:  
les tendances actuelles 

  CT/IRM, TEP/CT, Echo-Doppler avec cytoasp à l’aiguille fine: 
résultats moyens et comparables 

  La TEP-CT ne peut dispenser de l’imagerie morpho +++ 
  Pratique, fonction des habitudes de chaque centre  
  CT/IRM sont les plus diffusés; ils suffisent pour les patients 

non-cN0; idéal en temps médecin sénior (3’  vs écho 15 à 20’) 
  Pour les patients en chimio d’induction, incertitude sur le staging 

N initial +++ (sauf cytoasp écho-guidée, et/ou diff) 
  Aucune modalité ne permet d’éviter le curage des cN0, 

sauf la technique du GS qui est une option 
  Pour les cN0: 

  attitude classique: cur.sélect. de principe/site/T2 
  70 % des patients surtraités 

   



Conclusions:  
les tendances actuelles 

  * Pour les N0 clinico-Rx: alternatives au curage de principe 
 Technique du GS validée dans certains pays pour 

orophar, cav orale 
  Mise en oeuvre lourde, autres loc?, motivation des chirurgiens  

 Echodoppler avec cyto-asp répétées: contraintes 
organisationnelles majeures (Echo/mois pendant un an) 

  IRM de diffusion: littérature trop limitée 
  La fréquence des µmétastases, leur impact prouvé sur le 

pronostic, et probablement sur la PEC jette un doute sur les 
capacités de l’imagerie actuelle, quelle qu’elle soit !   

  Pour les stades III/IV avec préservation d’organe, la 
diffusion est une option pour le contourage des gg 


