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Abstract The routine use of a sentinel node biopsy
(SNB) protocol in oral cavity squamous cell carcino-
mas (SCC) has been challenged on the basis of the ele-
vated number of sentinel nodes (SNs) detected (>2.5)
and on the multiply neck level involvement reported in
several studies. These data limit the practical applica-
tion of the protocol, because in such cases, it seems eas-
ier and safer to perform a selective neck dissection.
The aim of our study is to perform radioguided surgery
1–3 h after lymphoscintigraphy (same day protocol) to
detect the lymph nodes closest to the tumour site. In
our study, 12 patients aVected by cT1-2 N0 SCC of the
oral cavity were submitted to a same day protocol of a
lymphoscintigraphic examination (1–3 h before sur-
gery) and a radioguided SNB. We used a hand-held
gamma probe and performed an elective neck dissec-
tion on all patients. The SNs were found in all cases
with 83% localised in the ipsilateral neck in only levels
I–II. The mean number of SN detected was 2.1, with a
mean pathological size of 13.8 mm measured on patho-
logical specimen. Metastases were found in 5/12 cases

(41.6%), on levels I, II and III and all were identiWed
by step serial sectioning and routine H&E staining.
This study conWrms the accuracy of SNB in predicting
the presence of occult metastases. This protocol is
designed to detect SNs, which are almost always on
neck level I and II, thereby limiting the number of
nodes examined and the extension of the surgical
approach.
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Introduction

Sentinel node biopsy (SNB) is increasingly used for
head and neck (H&N) squamous cell carcinoma (SCC).
The Wrst case treated with SNB was reported by Alex
and Krag in 1996 [1] and since then many other studies
have examined the applicability of this technique to
H&N SCC, mostly oral and oro-pharyngeal tumour [4–
6, 9, 10, 12–18, 21]. A sentinel node (SN) is deWned as
the Wrst node to where a tumour will metastasise via the
lymphatic system [11]. Histology of the SN should accu-
rately reXect the pathological status of the nodes
remaining in the regional basin. All the other nodes will
only subsequently be aVected. An analysis of the SN
can detect the presence or absence of occult metastases
in N0 neck (>30% in the literature) [2, 3, 19] and there-
fore may be used to select patients who will beneWt
from elective neck dissection. In patients with N0 neck
and no detectable metastases in the neck specimen,
overtreatment is about 70%. A neck dissection would
in fact only be required where the SN is positive.
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From the literature, the incidence of occult meta-
static disease detected with a SNB varies between 8%
[9] and 61% [5], with a mean value of 33.4% [4–6, 9, 10,
12, 14, 16, 17, 21]. The sensitivity of this procedure is
estimated to be around 94% [14].

Critical observations concerning the routine clinical
use of a SNB protocol are based on the elevated num-
ber of lymph nodes identiWed as SNs, and their locali-
sation on distant levels of the neck (level III, IV). In
several studies, the mean number of SNs detected is
reported to be >2.5 [12, 15] with SNs found on levels
other than I and II: 25% [12], 30% [13] and 50% [15].
These data limit the practical application of the proto-
col, because in these cases it is easier and safer to per-
form a selective neck dissection.

The aim of our study is to perform radioguided sur-
gery 1–3 h after lymphoscintigraphy (same day proto-
col) to visualise the lymphatic pathway and lymph
nodes closest to the tumour site and to evaluate the
predictive value of an SNB for occult metastases.

Materials and methods

Twelve patients (9 male, 3 female, mean age 57.4) with
cT1-T2N0 SCC of the oral cavity (11 mobile tongue and
1 buccal mucosa) were enrolled in our study. All were
classiWed as N0 neck by a CT scan or MRI. Exclusion
criteria were node CT/MR size > 1.5 cm; marginal
enhancement following i.v. administration of medium
contrast; central necrosis; spherical shape with not
deWnable contour. A lymphoscintigraphic examination
was performed 1–3 h before surgery (same day proto-
col). After a local anaesthetic (10% lidocaine spray),
30–50 MBq, human albumin nanocolloidal marked with
99mTc (99mTc-Nanocoll® GE-Amersham Health)
diluted in 0.3 ml, was injected superWcially into the sub-
epithelial stroma in four points around the tumour. The
mouth was immediately washed to prevent pooling and
the swallowing of residual radioactivity.

The image acquisition protocol commenced immedi-
ately after injection using a gamma camera with LEGP
or high sensitivity collimator (pixel matrix 256 £ 256)
in lateral and/or anterior views. Dynamic and early
static images were taken immediately after injection
and for up to 30 min later (Figs. 1, 2). The skin above
the SN was coloured with an indelible marker.

Surgery and a radioguided SNB were performed
3 h after lymphoscintigraphy. A hand-held gamma
probe (Neoprobe—Ethicon) searched the lymphatic
basin for SNs during surgery (Fig. 3), on the surgical
specimens obtained and on the lymph nodes selec-
tively excised (Fig. 4). The activity counts of the SN

should be at least three times that of the background
count activity.

All patients then underwent an elective neck dissec-
tion, in order to test the accuracy of the protocol.

The SNs were Wxed in 10% neutral buVered forma-
lin and bisected through the hilum (when identiWable)
or through the long axis of the node. Each half was cut
into 1 mm slices; some were stained with H&E and
others were reserved for immunohistochemistry analy-
sis with antibody against cytokeratin (AE1/AE3) when
the traditional method result was negative.

Fig. 1 SCC 1/3 right anterior of the tongue. The scan shows the
points of injection (INJ), the SNs (1,2) at level I and II, 5 min after
injection

Fig. 2 SCC of the tongue. The scan shows the points of injection
(INJ) the SNs (1,2) at level I. The lower part of the picture shows
the capture of nanocol by the liver
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Results

Table 1 shows cTNM stage, tumour site, number of
LNs examined after neck dissection and the neck level
of SNs detected and their pathologic status.

The SNs were found in all cases, 83% of these (10/
12) were localised only on the ipsilateral neck levels I–
II. The mean number of SNs detected was 2.1 and the
mean size, measured on pathological specimens, was
13.8 mm. Metastases were found in 5/12 cases (41.6%)
on levels I, II and III, all of which were identiWed by
step serial sectioning and routine H&E staining.
Among these SN+ patients, another metastatic node
was found only in one case, in level III of the neck dis-
section specimen (Table 1).

Histology of the neck specimens in the seven
patients with negative SNs, revealed no other metasta-
ses in the 300 neck nodes dissected. The mean follow-
up of these patients was 26.3 months (range 45–
13 months). All patients remained disease free on the
neck dissection site. In two cases with positive SN the
disease re-occurred on T and M in patient 1, T and con-
tralateral neck in patient 9, nine and six months after
surgery, respectively. One of these patients died of the
disease, and the other of a heart attack during chemo-
therapy. Patient 7 had recurrence on T, 14 months after
surgery; he is alive and disease free, after more surgery
and radiotherapy.

Discussion and conclusion

Lymph node metastasis is the most important prog-
nostic factor in H&N SCC and reduces survival by
50%. Therefore, reliable staging of the neck is imper-
ative to maximise the appropriate disease manage-
ment protocol [3, 13]. Data from literature [19] show

Fig. 3 The lymphatic basin is searched with a hand-held gamma
probe (Neoprobe—Ethicon) for SNs during surgery

Fig. 4 After surgery, a search is made of the surgical specimens
and lymph nodes selectively excised

Table 1 cTNM staging, site 
of tumour and number of SNs 
detected for each neck level

Pat cTNM SCC site Level I Level II Level III End LN Tot
LN

SN¡ SN+ SN¡ SN+ SN¡ SN+ N¡ N+

1 T2N0 Tongue post 0 0 2 0 0 1 50 1 54
2 T2N0 Tongue ant 0 0 1 0 0 0 31 0 32
3 T2N0 Tongue post 1 0 1 0 0 0 23 0 25
4 T1N0 Buccal mucosa 2 0 0 0 0 0 36 0 38
5 T2N0 Tongue post 0 0 1 0 0 0 57 0 58
6 T2N0 Tongue ant FOM 1 0 0 0 0 0 55 0 56
7 T2N0 Tongue post 0 0 4 0 0 0 77 0 81
8 T2N0 Tongue ant 3 1 1 0 0 0 50 0 55
9 T2N0 Tongue ant 1 0 0 1 0 0 82 0 84
10 T2N0 Tongue ant 0 0 1 1 0 0 53 0 55
11 T2N0 Tongue post 1 0 0 1 0 0 54 0 56
12 T1N0 Tongue ant 0 0 1 0 1 0 23 0 25
Total 9 1 12 3 1 1 591 1 618

The two columns on the right 
side of the table show the 
number of lymph nodes found 
in the specimen from neck dis-
section and the histopatholog-
ical result. (bold = positive 
SN)
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an incidence of occult metastases in oral cavity
tumours ranging from 12 to 50% (mean 33%). Tradi-
tional imaging techniques (US, CT, MRI) can not
give a detailed staging of N0 neck, since their speciWc-
ity range is 75–92% [14]. Therefore, the gold standard
for most authors [4, 8] is an elective neck dissection
and routine pathological examination of the surgical
specimens. By this procedure 60–70% of patients with
N0 neck have unnecessary operations, with associated
morbidity and without a 100% assurance of a reliable
staging result, because of conventional pathological
analysis limitation. In fact in the SNB protocol, histol-
ogy is much more accurate and is able to detect
micro-metastasis.

In several studies, SNB seems to be an accurate
method for the staging lymph node involvement in oral
cavity SCC, because the incidence of occult metastatic
disease detected with SNB is about 33.4% and the sen-
sitivity of the procedure has reached 94%.

The protocol used in this study is based on a same
day procedure: lymphoscintigraphy with nanocolloid
injection and SNB with an intraoperative gamma
probe taken within 3 h of the injection and the success
rate in identifying SN in the neck is 100%. We detected
27 SNs from the 618 nodes removed.

A good knowledge of the anatomical distribution of
the lymphatic system is essential for an accurate lym-
phatic mapping. In the H&N, the lymphatic system has
more than 300 lymph nodes and a complex capillary
network which collects the lymph in various organs and
tissues [7]. An elaborate system of collecting vessels
conducts the lymph from the capillaries to the large
veins of the neck. In the lymphatic vessels of head and
neck, the valves are more numerous and at shorter
intervals than in those of the lower extremity.

In our experience during lymphoscintigraphy, super-
Wcial injections are advised, because in the sub-epithe-
lium stroma there are many more lymphatic capillaries:
this provides a larger surface area for uptake, faster
lymph drainage and gives a clearer view of SN in a
shorter time [18, 20]. When a deep injection is per-
formed the time of the lymphoscintigraphy is longer,
the quality of image is poorer, the blood accumulation
rate of tracer and background is increased and the suc-
cess rate in SN identiWcation is lower.

Unlike many authors [4, 5, 10, 12–16], we believe
that in order to detect true SNs, it is important to per-
form a dynamic and early static acquisition at least 15–
30 min after the radiotracer injection and a radio-
guided biopsy within 3 h.

When the tumour is located in the anterior part of
the mobile tongue, the Wrst SN is usually identiWed on
level I, in the sub-mentum or sub-mandibular region.

In tumours located in posterior part of the mobile
tongue, the Wrst SN is usually detected on level II. The
aim of this same day protocol is to detect the SNs
which are almost always present on 1st and 2nd neck
levels, which has the advantage of limiting the number
of lymph nodes to be examined and the extent of sur-
gery. In 83% of cases (10/12), SNs were localised only
in the ipsilateral neck levels I–II, but in all cases SNs
were found in level I and/or level II.

Radioguided surgery is mandatory. The activity
count of the SN selectively excised is measured by a
gamma probe and should be at least three times the
count of the background activity. Blue dye may pro-
vide additional information in the localisation of SN,
but its use remains controversial and in accordance
with some authors [17] we do not use it. The disadvan-
tages of a blue stain are the coloration of the healthy
tissue around the tumour border, which could make
resection more diYcult.

Complete neck dissection and the meticulous histol-
ogy have conWrmed the accuracy of our results. The
number of SNs detected was 2.1 for each patient, while
the percentage in literature is generally >2.5.

Our study conWrms the accuracy of SNB in predict-
ing occult metastases. A total of 5/12 (41.6%) patients
were upstaged from cNO to pN+.

Histology of the neck specimens of the patients with
negative SNs revealed no other metastases in the 300
neck nodes dissected. Patient follow-up revealed no
recurrence on the neck dissection side.

It is now our intention to improve our protocol by
performing SNB on cT1-2 N0 oral cavity SCC patients,
without a neck dissection. Where a lymph node is seen
to contain a metastasis, either by routine histology or
through step serial sections and immunohistochemistry
the patient will undergo a modiWed radical neck dissec-
tion 28 days after the SNB. Patients with negative SNB
will be clinically examined every 3 months for 3 years.

Despite the encouraging data of this study, a larger
database from multicentre trials is needed to conWrm
the validity of our Wndings.
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