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Head and neck cancer treatment with sentinel node
biopsy without eletive neck dissection
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Introduction: The elective neck treatment in patients with squamous cell carcinoma
of head and neck is suitable when the neck is clinically negative and the probability of
lymphatic metastasis is greater than 20%. However, with this criterion, up to 80% of
surgical specimens will be histopathologically negative. The absence of a method that
can determine which patient really presents lymphatic metastasis does not allow us not
to perform elective neck dissection when there is high risk for lymphatic metastasis.
The sentinel lymph node biopsy seems to be clinically safe as a staging procedure.
Besides, this technique apparently removes all the metastatic lymph nodes, since only
3% to 5% of the necks would present lymphatic metastasis other than sentinel node
and neck recurrence seems similar to that after elective neck dissection. Then, this
technique could be justified even as therapeutically, without elective neck dissection,
when this lymph node is histologically positive.

Guilherme Machado de Carvalho,Vanessa
Gonçalves Silva, Alexandre Caixeta
Guimarães, Carlos Takahiro Chone, Agrício
Nubiato Crespo

Objective: The objective of this study was to use the sentinel node technique with
lymphocintigraphy and “gamma probe” in patients with squamous cell carcinoma of
head and neck, therapeutically, as selective surgical treatment of neck, in substitution
to elective neck dissection in clinically negative necks.
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Case: Prospective clinical study was accomplished with 25 patients with squamous cell
carcinoma of head and neck, staged as T1 to T3 of oral cavity, orpharynx, larynx and
face’s skin, from May, 2005 to march, 2007. All of them were cN0, without previous
treatment, with indication of elective neck dissection and radiologically negative at
neck CT scan. Sentinel node was located and dissected off with handheld “gamma
probe” and 2 was directed for histopathological exam and immuno histochemistry
evaluation. In the presence of adverse prognostic factors in the primary tumor or
multiple lymphatic metastases, patient was submitted to adjuvant radiation therapy.
Subjects were followed after surgery monthly with clinical exam and half-yearly with
neck CT scan.
Results: The global cervical recurrence rate was 4% (1/25) and in stage IV patients
was 25% (1/4). Seven out of 25 patients (28%) were sentinel node positive, six of
whom were classified as N1 and one as N2. The average follow up time was eight
months, with a range from one to eighteen months.
Conclusion: The sentinel node biopsy stays as a promising method in the neck
treatment in head and neck tumors. However, more follow up time, with more patients,
is imperative to achieve significant results to establish the sentinel node biopsy
without mandatory neck dissection as routine care of head and neck cancer patients
with clinically negative necks.
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Introduction
Squamous cell carcinoma (SCC) of the head and neck, spread
preferably via the lymphatic system to the cervical lymph nodes (LN)
and controversy still remains about the best techniques to determine
which patients actually have cervical lymph node metastases.1 Clinical
examination and radiological techniques are relatively inaccurate, with
about 30% false negatives and false positives in the determination of
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the presence of cervical lymph node metastases.2–10 The only accurate
method for staging the neck is still histopathological examination of
the surgical specimen after a neck dissection.11 The upper aerodigestive
pathway cancer, surgical treatment for the patient’s neck is determined
according to their risk for occult metastases. In patients whose tumors
possibility of greater than 20% lymphatic metastasis is required neck
dissection, even with no palpable lymph node metastasis, due to the
benefits in patient survival in 11% to 14%. This probability varies
according to the clinical stage of the tumor. However, the risk of
lymph node metastasis of at least 20% justifies the neck dissection
in all patients with this risk, many of the surgical specimens up to
80%, will be histopathologically negative. In the field of cutaneous
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malignant melanoma, a similar debate has been centered on research
and treatment of regional lymph nodes and in this respect, the research
technique and sentinel lymph node biopsy (SLNB) is embedded.12
In this technique, a radiocolloid is injected around a tumor or at the
site of previous excision. This radiopharmaceutical is drained for the
first chain of lymph nodes, this called SLN. The use of preoperative
lymphoscintigraphy and “gamma probe” (GP) intraoperative help
in tracking radioactive SLNB that may contain microscopic tumor
deposits.13 Using this technique in patients with malignant melanoma,
it was found that it is highly unlikely that patients with no palpable
lymph node disease and SLN free of metastatic disease have metastatic
disease in other lymph node groups.14
Patients with SCC (squamous cell carcinoma) of the oral cavity (OC)
at the early stages, when they have higher leakage than two millimeters,
can have considerable risk for cervical lymph node metastasis, with
an option of elective neck dissection.15–17 The performance of this
cervical surgery, as well as resection of the primary tumor, results in
increased surgical time and increased surgical morbidity to the patient,
with increased time of hospitalization and exposure to surgical risks
such as intraoperative bleeding and need for blood transfusion, injury
cervical nerves (as accessory vagus, hypoglossal) and vascular lesions
(such as the internal jugular vein and carotid arteries), in addition to
the risk of anesthetic procedure.15–17 Elective neck dissection may add
risks described above to the resection of the primary tumor and may
be unnecessary on many occasions when his surgical indication is
based on clinical criteria of the primary tumor, as is currently done.
The absence of a methodology by which to determine which patient
really has lymphatic metastasis does not allow us to leave to perform
the neck dissection when there is high risk of lymph node metastasis.
Previous studies have shown that the false negative rate for
SLNB for SCC of the head and neck, i.e., presence of lymph node
metastasis in other non-sentinel lymph nodes in cases with no
metástases with SLN ranged from 0% to 21%, with an average of
3%.18–33 Previous prospective study conducted at the ENT Head and
Neck Surgery, the Nuclear Medicine and the Pathology Departments
(Campinas University, São Paulo Brazil - UNICAMP), showed
excellent outcomes, with false negative rate of SLN about 5.0%.
The accuracy for detection of positive and negative lymph nodes
compared to histopathology in this study was 96%.18–33 The sensitivity
and specificity of the technique to detect occult metastases in lymph
nodes was 82% (9/11) and 100% (39/39), respectively. Based on
previous studies with smaller false negative rates of 20% (value set
as a maximum acceptable risk for not performing neck dissection),
power would perform the resection of the primary tumor, especially
in the OC mouth tumors at early stages, with removal of the SNL
for staging and proceed to neck dissection only when these SNL are
pathologically committed by SCC.18–33
Thus, one can save conducting elective necks dissection with LN
negative to the examination, with considerable reduction of surgical
morbidity and costs, with savings of nearly $1,220.00 dollars per
patient.34 Based on previous data held in the study of Campinas,
with a false negative rate of 5.0% (meaning that when the SLN is
histopathologically negative, there is risk of 5.0% of occult neck
metastases) it is believed that this risk is acceptable to only follow
this neck and not submit it to neck dissection, as indicated up this
surgery when the risk of occult metastases is greater than 20%. An
interesting point, however, has been rising in the literature and also
observed in the Campinas study. Apparently the SLNB method
detects nearly all metastatic lymph nodes and thus, carrying only the
search and removal of SLN even when they are positive, it appears
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to be safe.29,30 This methodology would be appropriate to require
reoperation not the patient with neck dissection if the SLN is positive
histopathologically for metastasis. Comparative studies, which was
also held elective neck dissection subsequent to SLNB, point out that
only 3% to 5% of metastatic lymph nodes could be left in the patient
when performed only the SLNB technique and these probably would
have recurrence.29,30,35 Because even after radical neck dissection, in
clinically and histologically negative necks, it is observed cervical
recurrence rate of 6.7% in a large series of patients.36,37 This study aims
to show the cervical recurrence rate in the SLNB technique without
additional neck dissection in patients with squamous cell carcinoma
(SCC) of head and neck (clinic neck and radiologically negative) and
would have elective neck dissection indication.

Case presentation
Patients with SCC of the oral cavity (OC), oropharynx (OP),
larynx and skin of the face, which would require neck dissection as
part of surgical treatment, with no palpable lymph node metastasis
and untreated neck, were invited into the study. From May 2005 to
March 2007, 25 patients were included in the study, twelve being
with OC, eight OP, four of the larynx and one of the skin of the face.
Informed consent was obtained from all patients in this study and the
study was approved by the Ethics Committee of the Institution. All
had histopathological confirmation of the SCC. Patients with clinical
stage T1 to T3 OC, OP, larynx and face and the patients were classified
as three of cT1, eleven cT2 and eleven cT3. All patients underwent
previous CT scans of the neck to be eligible for the study as negative
neck. All patients underwent two peri-tumoral injections of 0.2
fitato99m MCI-TC two hours before surgery and lymphoscintigraphy
two hours after injection. An activity of 25.6MBq was injected over
the normal mucosa surrounding the tumor and the submucosa in the
depth of the tumor aspect, in a volume of about 0.2ml (Figure 1).

Figure 1 Example of a tumor on the left side face of the tongue, the black
marks indicates the site of peri tumoral injection of drug.

It was taked care to prevent inadvertent leakage of colloid in
the mouth. Static images were taken in lateral and anterioposterior
projections (Figures 2) (Figure 3) and radioactive lymph nodes were
marked with ink in the skin (Figure 4). Next, the primary tumor was
resected. With use of GP-1500® Neoprobe manual (Neoprobe Corp.,
Dublin, OH) (Figure 5) it was located and dissected LS (Figure 6).
After the remainder of the neck was reevaluated for the presence of
radioactivity and radioactivity confirmed in lymph nodes dissected.
Histopathological examination (HISTO) was performed to the SLN
with hematoxylin-eosin and was performed immunohistochemical
examination of the SLN that were negative to SCC at HISTO
examination with hematoxylin-eosin. Next, the patients were followed
up on at the clinical office, with semestral clinical examination and
cervical CT scan. Patients with sentinel lymph node with extra capsular
extension or multiple positive or whose primary tumor present adverse
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factors (involved margins, peri-neural invasion, vascular or lymphatic
emboli) underwent postoperative radiotherapy between four and eight
weeks of surgery. If only the primary tumor showed adverse factors,
postoperative radiotherapy was performed only in the primary tumor
bed. If only the sentinel lymph node showed extra capsular extension
or there were multiple positive sentinel lymph nodes, postoperative
radiotherapy was just in the neck. If the primary tumor had an adverse
factor and the sentinel lymph node showed extra capsular extension
or multiple positive sentinel lymph nodes, postoperative radiation
therapy was the primary and neck.

Figure 4 Probable position of the lymph node is marked on the skin (based
on scintigraphy and SPECT).

Figure 2 Scintigraphy and SPECT - 30 minutes after peri tumoral injection
of drug.

Figure 5 Radiation probe Neoprobe gamma-1500® manual (Neoprobe
Corp, Dublin, OH).

Figure 6 SLNB dissected.
Figure 3 Scintigraphy and SPECT - 30 minutes after peri tumoral injection
of drug.

Results
The post operative follow-up period ranging from one month to
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eighteen months, averaging eight months. The overall neck recurrence
rate was 4% (1/25). The categorized relapse rate by pathological
staging is itemized in the Table 1. The SLN dissection included 6
lymph nodes in average (min 1 – max 24) per patient. Seven patients
(28%) had SLN positive to SCC, six classified as N1 and one as N2.
Fourteen patients were referred for adjuvant radiotherapy, either by
adverse factors of the primary tumor or multiple affected sentinel
lymph nodes.
Table 1 Cervical recurrence regarding to the pathological staging
Stage

(%)

I

0/4 (0)

II

0/10 (0)

III

0/7 (0)

IV

1/4 (25)

Discussion
The SLNB in patients with SCC head and neck was initially
used for supraglottis SCC.13 By using a combination of preoperative
lymphoscintigraphy with intraoperative identification of radioactive
lymph nodes with the GP, the results of this study suggest that
SLNB method proposed in clinically negative neck is promising
in identifying occult metastasis. The global cervical recurrence
rates of 4% and 25% of stage IV are as expected when compared
to recurrence rates in patients undergoing conventional treatment in
case the elective neck dissection. Byers and Medina found an overall
cervical recurrence rate of 9% and in stage IV of 18% in 234 patients
with oral cavity and oropharynx tumors, with clinically negative
neck, submitted to elective neck dissection.38 The cervical recurrence
rates in this study are due to the recurrence observed in a patient who
presented five sentinel lymph nodes compromised by SCC. This
patient was referred to perform adjuvant radiotherapy but initiated
the procedure four months after surgery. Several studies have found
that a delay in the onset of postoperative radiotherapy is related to
an increased recurrence rate and, when indicated, radiation therapy
should be started within six weeks after surgery.39–42
According to a study which was conducted meta-analysis of SLNB
of the head and neck, their use would be safe as staging method.43 Due
to the small rate of false negative power would perform resection of the
primary tumor, especially in the early tumors of the OC, with removal
of the SLN for staging and proceed to elective neck dissection only
when these SLN are pathologically committed by SCC. Thus, one can
save performing elective neck dissection patients with negative SLN
to the test, with substantially reduced surgical morbidity and costs.
More recent studies indicate that the research method and sentinel
lymph node biopsy detects virtually all metastatic lymph nodes, when
all the hot lymph nodes are removed and thus creating only the search
and removal of the sentinel lymph nodes, even when they are positive,
It appears to be safe.29,30 This methodology would be appropriate not
to require reoperation patients with neck dissection if the sentinel
node is positive histopathologically for metastasis.
Thus, based on the concept of operating a clinically negative
neck only when the risk of occult metastases is greater than 20%,
perhaps the removal of only the sentinel nodes, even if they are
positive histopathologically appropriate, since so far, after procedure,
the risk of cervical recurrence would be only 3% to 5%,29,30,35 this
rate lower than that observed in recurrence post radical elective
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neck dissection.36,44,45 It was observed in this study, despite the
small segment, the SLNB technique appears to be safe. Patients
will be followed rigorously in standard protocol described above
and data will be re-evaluated prospectively. In a previous study with
35 patients in our institution, it was observed that there were nine
patients with SLN positive Histopathologically and in these patients,
all metastases are removed with the SLNB technique, after removing
all SLN iodine-accumulating and subsequent elective neck dissection,
carried out after removal of the SLN were also all free of metastases,
similarly to previous studies.29,30 This study proposes a new approach
in the treatment of clinically negative neck in patients with head and
neck cancer. The SLNB adds no risk or harm to the subjects when
compared the risks that would be exposed if subjected to conventional
treatment in case the neck dissection. Moreover, it is a study of great
social impact, due to the high prevalence of head and neck cancer in
the population. The SCC of the oral cavity is the most prevalent in the
head and neck are, ranks fifth among the most prevalent cancers in
Brazilian male population.

Conclusion
The sentinel lymph node biopsy is a promising to the neck
treatment in patients with SCC of the head and neck. There were 28%
of patients (7/25) with lymph node metastases in SLNB in this study
and the overall rate of cervical recurrence was 4% (1/25). A longer
follow-up, with a larger number of patients is necessary to achieve
conclusive and significant results that could consolidate the method as
selective neck treatment option in cases of SCC of the head and neck.
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