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ABSTRACT

INTRODUCTION: Limited availability of lymphoscintigraphy facilities in Egypt and developing countries requires exploration of alternative methods of
SLN detection. Sentinel Lymph Node (SLN) biopsy using a combination of radioisotopes and methylene blue dyes (MBD) have a good accuracy rate in
predicting subclinical neck nodal metastases in head and neck cancers.

OBJECTIVES: Evaluation of the effectiveness of SLN using MBD alone and frozen section of early oral cancer with NO neck patients in the identification
of occult neck micrometastasis and confirmation of the role of SLN in post-surgical follow up.

MATERIALS AND METHODS: 12 Patients with cNO early (T1, T2) oral squamous cell cancers underwent SLN biopsy using peri tumoural MBD
injection. Stained SLN nodes were sent for frozen section analyses. Patients had microscopic metastases in SLN underwent modified radical neck dissections
and the rest underwent selective neck dissections. Paraffin sections were performed in all cases and immune-histochemistry (IHC) studies were performed on
negative lymph nodes.

RESULTS: Three cases (25%) SLN couldn't be detected, while nine cases (75%) the blue sentinel lymph node could be identified. Preoperative ultrasound
examination of only two cases were not similar to the intraoperative frozen histopathology which reveals the presence of micrometastasis, therefore functional
neck dissection was indicated in these two cases and all the frozen sections histopathology were similar to the postoperative paraffin sections. Considering
HPE on paraffin fixed blocks as the gold standard, FS had a sensitivity, specificity, and NPV of 95.8 %. IHC with cytokeratin increased the sensitivity (100
%) and NPV (100 %) of histopathology at the loss of specificity (87.5 %) and PPV (62.5 %).

CONCLUSION: SLN biopsy is useful and reliable for patients with early oral cancer that can benefit from reducing unnecessary functional and esthetic
complications for NO patients by reducing the incidence or extent of neck dissection.
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INTRODUCTION

Squamous cell carcinoma of the oral cavity represents about 2% However, improved survival was observed in cNO that was
of all malignant neoplasms and 47% of those developing in the revealed to be pN1 after elective neck dissection (5, 6).
head and neck area. The tongue is the most common site The real problem in these patients with cNO disease is to know
involved (1). Sentinel lymph node biopsy (SLNB) is based on Whether the nodes are truly negative or harbor occult metastases.
the premise that malignancy proceeds from the primary tumor, That is why according to many researches the chance of occult
to the sentinel lymph node (SLN), and then into the remaining or subclinical nodal metastases in cNO early oral cancers can be
regional lymphatics. (2). up to 3% (4). Often such a patient is either undertreated_ or over
However, the main problem is detecting micrometastasis (cNO treated for the neck. It would be ideal to do a neck dissection
pN1), which are found in up to 50% of patients with cNO tongue only in SLN posi_tive.patients and spare its morbidity ir_1 the rest (7).
squamous cell lesions who undergo neck dissection. For this Most SLN studies in oral cancers use lymphoscintigraphy with
reason, the treatment of NO neck in early tongue squamous cell radiolabeled particles and gamma probe localization combined
tumors is debated (3). Because of the morbidity associated with with a blue dye injection (8). However, lymphoscintigraphy and
neck dissection (such as hemorrhage, nerve injury, pain, or nuclear medicine faC|I|t|§:s are not Wldel_y available in Egypt,
lymphedema (4), several studies have compared a wait-and-see therefore, alterngte techniques for SLN !3|opsy need_evaluatlon.
policy in patients with clinically NO tumors with elective neck Methylene blue is a low cost, less allergic and effective dye that
dissection, and the results showed a worse prognosis in cases has shown promising results in SLN studies in breast cancer
that later develop cN+ and undergo delayed neck dissection. when used alone or in combination with lymphoscintigraphy (9).
13

Alexandria Dental Journal. Volume 46 Issue 2 Section A



Elshamaa et.al.

Metastatic cervical lymph nodes from head and neck carcinomas
are usually site specific concerning the location of the primary
tumor. Therefore, assessment of the distribution of metastatic
nodes in patients with unknown primary may provide a clue to
the site of the primary tumor. Moreover, metastatic nodes in an
unexpected site indicate that the primary tumor is biologically
more aggressive (10). The role of ultrasound in the assessment
of cervical lymphadenopathy is well established. It is
particularly sensitive and specific compared to clinical
examination (96.8% and 73.3% respectively) in patients with
previous head and neck cancer (11).

This study expects high-accuracy rates for intraoperative frozen
sections, but the reliability of frozen sections in predicting the
ultimate final margin status is unknown (11, 12). Therefore,
frozen and permanent reads will be compared to identify risk
factors for overall discrepancies between intraoperative and final
margin status. Diagnostic accuracy of frozen section
histopathological analysis will be also tested in determining the
free margins of excised tumors.

The objective of the prospective study was to evaluate the
effectiveness of SLN using MBD alone and frozen section of
early oral cancer with NO neck patients in the identification of
occult neck micrometastasis and confirmation of the role of SLN
in post-surgical follow up. We proposed that SLN using MBD
alone and frozen section of early oral cancer with NO neck
patients can be used to identify occult neck micrometastasis.

MATERIALS AND METHOD

A prospective study of SLN Biopsy with methylene blue dye
injection was conducted on 12 patients with early oral squamous
cell carcinoma (T1-T2) {tumor size < 4cm} and NO neck as
revealed by both clinical examination and preoperative
ultrasonic were treated in the Maxillofacial and plastic surgery,
Department, Faculty of Dentistry, Alexandria University.
Institute ethics committee approval was obtained and informed
consent taken from all participants after a detailed explanation
of the study objectives, benefits, risks, confidentiality of data
and right to withdraw any time with no penalties. The evaluation
included history, clinical examination, ultrasound and CT scans
of the neck, chest X-ray and blood analysis as appropriate. The
patients underwent surgery after pre-anesthetic evaluation;
exclusion criteria included oral cancer patients with T3&T4
cancers {tumor size > 4cm with invasion}, clinical node
positivity, lesions in or crossing midline, patients with previous
surgery/scar in the neck, patients with previous history of neck
irradiation and medically compromised patients..

Under general anesthesia, methylene blue dye was injected
peritumoral (0.5 ml each in 3, 6, 9 &12 O’clock positions) as a
concentration of 0.1gm of methylene blue in 100ml of distilled
water (Figure 1). Surgery for the neck was done first; a modified
curvilinear neck incision was made from mentum to mastoid
curved along the upper border of hyoid and midpoint of the
sternocleidomastoid followed by flap elevation using
electrocautery. Systematic evaluation of levels IA, IB, IIA, I1B,
I & IV nodes was done. Sentinel node (s) were identified by
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the blue dye staining within 20 minutes (Figure 2). SLN were
dissected and sent for frozen section (FS). If SLN was negative
on Frozen Section (FS) the patient underwent selective neck
dissection (SND). If SLN was positive on Frozen section (FS),
the patient underwent Modified Radical Neck Dissection
(MRND) by converting the incision to a modified Crile’s
incision by the addition of a vertical limb. Surgery for the
primary was then completed followed by immediate
reconstruction. The tumor sent for frozen section evaluation of
safety margins. Closure of the wounds in layers. All nodes in
Levels I, lla, b, I, IV (and V in MRND) including SLN (blue
dye stained nodes) were dissected, marked separately and sent
for histopathological examination (HPE) with serial step
sectioning of paraffin fixed specimens and H&E. IHC for pan-
cytokeratin was performed for lymph nodes showing negative
micrometastasis.
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Figure 2: Intraoperative identification of SLN.

The patients were discharged to the ward for completing the
postoperative care and treatment. The patients were clinically
and radiographically followed up at one month, 3 months, 6
months, 12 months, and 18 months postoperative. During each
visit, the patient was evaluated for the outcome of the operation
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using ultrasonography, signs of residuals, the occurrence of
complications or any dehiscence (10).

Statistical analysis

Data were collected and entered to the computer using SPSS 16
(Statistical Package for Social Science) program for statistical
analysis (IBM Inc., USA) and EXCEL 2007 (Microsoft, USA).

RESULTS

Twelve patients with early oral cancer were treated in the
Maxillofacial and plastic surgery Department, Faculty of
Dentistry, Alexandria University.

Preoperative evaluation

»  Age and sex distribution

The age of the patients ranged from 38 years to 72 years with a
mean of 55.42+13.50. Eight patients were females (66.7%), four
(33.3%) were males.

»  Clinical presentation

Twelve patients were presented with small oral ulcers. The
tongue cases were 50% (6 cases) and the cheek mucosa was
16.7% (2 cases) with only one case lower lip, retro molar area,
maxillary tuberosity and alveolar mucosa each is 8.3 % (Figure 3).

Most of the cases discovered accidentally during dental
examination (6 cases) 50% followed by a complaint of bleeding
(3 cases) 25% then (2 cases) with abnormal sensation 16.7% and
only (1 case) presented with discoloration 8.3% and none
presented with pain (Figure 4).
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Figure 3: Distribution of the studied cases according to site
(n=12).
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Figure 4: Distribution of the studied ‘caé_es'a'écording to clinical
presentation (n=12).

»  Intraoperative findings

Three cases (25%) sentinel lymph node couldn't be detected
(Case 6, 8, 12), in which methylene blue did not stain any
lymphoid tissue in the neck, while nine cases (75%) the blue
sentinel lymph node could be identified (Table 1). Preoperative
ultrasound examination of only two cases were not similar to the
intraoperative frozen histopathology which reveals the presence
of micrometastasis, therefore functional neck dissection was
indicated in these two cases. From other points, all the frozen
sections histopathology were similar to the postoperative
paraffin sections (Table 2).

Table 1: Distribution of the studied cases according to detection
of SLN

Case No. Detection of SLN
1

2

2
3
4
5
6
7
8
9

X || 2| 2| X |2 X|2]|2]|<2|<2

Table 2: Distribution of the studied cases according to detection
of malignant micro-metastasis.

Intraoperative frozen Postoperative paraffin
histopathology histopathology
Negative Negative
Negative Negative
Negative Negative
Positive Positive
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Negative Negative
Negative Negative
Negative Negative
Negative Negative

Positive Positive
Negative Negative
Negative Negative
Negative Negative

Postoperative complications and follow up

Long term follow up show only two cases suffered from speech
problem for 3 months that was improved eventually later, One
case suffered from limited mouth opening due to adjuvant
radiotherapy that induced cheek fibrosis, Another case showed
drooling of saliva postoperatively after lower lip excision that
was significantly controlled by two years follow up, One female
patient complained of neck scar that was improved by topical
steroids and silicone gel. The rest of the cases follow up was
unremarkable for complications (Figure 5)

The time taken for the lymphatic vessels and nodes to turn blue
was recorded, it was 256 minutes also it was noted that its
excretion through kidney was in 50+8 minutes was uneventful.
No blue bye stained nodes (SLN) were identified in Level 1I1B
and IV. None of the SLN nodes in Level IIB and IV had
metastases on HPE and IHC. There were no skip metastases,
extranodal disease or overflow phenomenon. Considering HPE
on paraffin fixed blocks as the gold standard, FS had a
sensitivity, specificity, and NPV of 95.8 %. IHC with
cytokeratin increased the sensitivity (100 %) and NPV (100 %)
of histopathology at the loss of specificity (87.5 %) and PPV
62.5 %).

Figure 5: Distribution of the studied cases according to
postoperative satisfaction for follow up.
The study shows the relationship between the results of

intraoperative lymph node biopsy using the frozen section
method and the actual existence of neck metastasis determined
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by postoperative histologic examination of patients undergoing
neck dissection or by the clinical course of those not undergoing
neck dissections. Intraoperative biopsy resulted in a correct
diagnosis for all patients, whereas 2 were diagnosed as cNO but
had neck metastasis. Overall accuracy was therefore 96.7% and
the false-negative rate was 3.3%.

A limitation of our study is the lack of accurate anatomical
information on the precise localization of lymph nodes on the
baseline and follow-up ultrasound. This limited the observer in
comparing each node. Therefore, the largest lymph node per
level was used for comparison and calculation of the change in
the size of the lymph nodes.

DISCUSSION

The theory behind SLN biopsy approach is that lymph flows
from a tumor sequentially to the “first echelon node” (SLN) then
to ‘the remaining nodal basin, then, to next higher group of
nodes, labeled in our study as station Il nodes, from where
lymph goes to next higher station nodes in an orderly way.
SLNB is a technically demanding procedure, requires expertise
and facilities like lymphoscintigraphy, gamma camera, etc. The
advantages of SLNB include less morbidity and better cosmetic
outcome with 2-year survival rates. Most SLN studies in oral
cancers use lymphoscintigraphy with radiolabeled particles with
gamma probe localization and blue dye injection (13).
Preoperative radionuclide scanning is associated with the risk of
radioactive contamination. SLN identification in breast cancer
using blue dye alone has been widely reported with
identification rates slightly inferior or equal to combined
techniques (14). Methylene blue is an effective and safer
alternative to isosulphan blue dye in breast cancer (15). There
are very few studies that assess the feasibility of using blue dye
alone in detecting SLN in oral cancers. We used methylene blue
dye for the study because of its lower cost, easier availability,
good safety profile, and comparable efficacy. The time is taken
to identify SLN also varied between 25+6 minutes from dye
injection. We especially experienced resistance in dye injection
in the hard palate, retro molar area and alveolar lesions due to
tough adherent mucoperiosteum.

There has been considerable debate regarding the method of
pathological evaluation of SLN. Imprint Cytology, H&E
staining in paraffin-embedded blocks, Serial step sectioning of
the paraffin blocks and Immunohistochemistry have been
compared in their ability to detect occult metastases. Imprint
Cytology is usually inferior to serial step section in the frozen
section and IHC studies (16). Frozen section was used in our
study to evaluate metastases in SLN and compared it with HPE
based on serial step sectioning and IHC for cytokeratin. The
sensitivity, specificity, and NPV of 958 % of FS with
methylene blue alone are also comparable to SLN studies using
both radio colloid and blue dye.

The regional recurrence rate of the untreated neck of
classification NO is 20% to 30% among patients with early oral
tongue carcinoma, and 90% of them occur within 20 months of
the initial surgery (17). Treatment of clinically T1/T2 or NO oral

16



Elshamaa et.al.

tongue carcinoma is controversial because the predominant
opinion is that patients should undergo neck dissection if there is
a risk of occult metastasis. Until now, elective neck dissection or
a watchful waiting policy has controversy.

Elective neck dissection generally reduces mortality due to
regional recurrence and also increases overall survival. If the
watchful waiting policy is applied as the means of managing
regional recurrence, clinicians must have the appropriate follow-
up skills and be able to find smaller metastases that do not affect
patients’ prognosis. However, salvage surgery is unsatisfactory
because it is successful in only 24% of patients (18). The
validity of SNB for T1 or T2, clinically NO, oral cancer was
tested in the American College of Surgeons Oncology Group
(ACOSOG) trial involving 25 institutions in North America.
Accuracy of SLNB was tested against neck dissection, which
was performed at the same time in all patients. Results
confirmed the conclusions of the European multicenter trial, as
well as multiple single-center studies, that SNB is a reliable and
reproducible means of staging the clinically NO neck in oral
cancer (19). In our study, the "gold standard’” for assessing the
accuracy of SNB is recurrence noted on clinical follow-up. All
patients have had the opportunity to be followed for a minimum
of 2 years with a median follow-up of 18 months. NPV of 95.8
% is comparable to that observed in the ACOSOG and European
trials. Ultrasonography scans applied by experienced clinicians
are very helpful to evaluate nodal staging and are accurate
diagnostic tools. All devices have advantages and disadvantages
concerning detection abilities. Metastatic lymph nodes that are
<10 mm thick can be easily detected by ultrasonography, but are
often overlooked by CT and MRI. However, ultrasonography
cannot detect micro metastatic foci.in lymph nodes or evaluate
positive/negative lymph nodes if the shapes of lymph nodes do
not transform during metastasis (20).

SND has achieved wide acceptance as a staging procedure, and
for elective treatment of the neck. Its role has been expanded in
some institutions to include treatment of patients with clinically
evident lymph node metastases that is to say in the therapeutic
treatment of neck (21). Although there is a paucity of outcomes
data to indicate the efficacy of SND based on the extent of nodal
disease, taking care that clinical nodal disease should be limited
(N1 and selected N2 disease) and confined to the first and
possibly second echelons of nodal drainage. Thus for oral cavity
carcinoma, SND is appropriate for the presence of nodal disease
confined to level | and Il only. Similarly, for oropharyngeal and
laryngeal carcinomas, the nodal disease should be confined to
levels 11-1V. Even with these guidelines, the presence of
multiple nodes in more than one level indicates a higher risk for
involvement of neck levels beyond the boundaries of SND, and
MRND might be more appropriate, combined with
postoperative radiation or chemo radiation (22).

In a review of 106 node-positive patients (N1- N2c)
undergoing a SND, six patients experienced disease recurrence
in the side of the neck that had undergone SND, resulting in a
regional control rate of 94.3%. The authors concluded that these
results support the use of SND in carefully selected patients with
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clinically negative nodal metastasis from head and neck
squamous cell carcinoma. The technique of SND has also been
expanded to include removal of one or more of the non-
lymphatic structures routinely included in the MRND or RND
(i.e. sternocleidomastoid muscle, internal jugular vein, spinal
accessory nerve). The structures most frequently sacrificed are the
submandibular salivary gland and the internal jugular vein (23).

In patients with tumors of the oral cavity with clinically N1 neck
disease involving levels | or Il. These findings strongly suggest
that these patients could be treated with a SOHND (extended or
not to level 1V) (24). Van Agthoven et al. (25) in a retrospective
study of patients with clinical evidence of neck metastases
demonstrated comparable regional control rates in patients
undergoing SND followed by radiotherapy as a similar group
treated with MRND and radiotherapy.

The use of postoperative radiotherapy should be considered in
patients with pathologically positive lymph nodes, particularly
in cases with adverse prognostic factors such as multiple
metastatic lymph nodes or any node with extracapsular spread,
which may occur before involved lymph nodes are clinically or
radiologically apparent. Several studies have noted the
applicability of SND in N+ disease when combined with
radiotherapy postoperatively (26).

The poor prognosis in patients with microscopically positive
cervical nodes after failed irradiation was demonstrated as early
as 1979 by Silver and Croft (27) who performed therapeutic
RND after failed irradiation. There was not a single survivor
among 13 patients with histologically positive nodes. This study
demonstrates that while the prognosis is poor in such patients,
more radical procedures offer no advantage over SND. With the
expansion of indications for SND which will likely play a
greater role in the future for patients whose bulky nodal disease
has initially been treated with radiotherapy or chemo radiation.
Sentinel node navigation surgery applied at the clinical stage
could detect metastatic foci before lymph nodes undergo
extracapsular spread and the patients’ prognosis would be
increased. Furthermore, sentinel node navigation surgery
(SNNS) can reduce the incidence of adverse events resulting in
functional and cosmetic morbidities associated with neck
dissection (28). We recommend sentinel node navigation
surgery (SNNS) in the management of clinically NO in early
tongue carcinoma. Our findings showed that, although the
reduction in regional recurrence was not statistically significant
after SNNS compared with watchful waiting, SNNS tended to
reduce regional recurrence. The extracapsular spread of positive
lymph nodes an important prognostic factor. Unnecessary neck
dissection can be avoided using SNNS and treatment outcomes
can catch up with those of a policy of prophylactic neck
dissection.

Elective prophylactic neck dissection (levels I-111) has one more
disadvantage in that skip metastases are sometimes missed.
From this viewpoint, SNNS is likely to become a more
individualized approach than uniform neck dissection. The
clinical and pathological findings of the primary tumor showed
that T classification, histological grade, the lymphatic and
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venous invasion did not affect lymph node metastasis, whereas
muscle invasion was required. T classification might not be any
more important as a prognostic factor than tumor depth for
patients with early oral tongue carcinoma. Sowder et al (29)
suggested elective neck dissection for those with tumor depth >4
mm and Eskander et al (30) considered that tumor thickness
rather than T classification might be the best way to select
patients who require elective neck dissection.

Considering that the regional recurrence rate of tumors that
reach <1 mm into the muscle layer is 33% the extent of muscle
layer invasion is not the key issue; only muscle invasion parse is
important as a prognostic factor (31). The recommended level of
management for clinical NO in early oral tongue carcinoma can
depend on SNNS. Further studies of larger populations and
technical improvements are required to resolve the controversy.
Sometimes, the limitation of intraoperative frozen section
examination may lead to individual micro metastases being
missed. Therefore, if future studies can find better alternative
approaches to identify SLN. SLNB will have a higher clinical
value. It has been reported that SLNB with step sectioning and
immunohistochemistry can improve the detection rate of micro
metastases.

Unfortunately, this method is difficult to apply to intraoperative
rapid diagnosis. These problems are prevalent in the clinical
application of SLNB; therefore, a rapid, accurate intraoperative
test for the presence of metastatic disease in SLN-may support
widespread acceptance of SLNB in cases of SCC of the head
and neck. We would like to emphasize the limitations of using
methylene blue dye alone for SLNB. While using
lymphoscintigraphy, the size of the neck incision can be
minimized over hot spots before extending it for formal neck
dissections. However, the mandatory elevation of the neck flaps
before SLN identification while using methylene blue alone
probably negates the idea of less morbidity associated with
SLNB.

The other drawbacks are the inability to evaluate the
contralateral neck and the chance of missing some deeper nodes.
It is feasible that the extent of neck dissection can be reduced for
SLN-negative patients. Larger multi-institutional trials will help
us to better understand and address the drawbacks of this
technique for its widespread applicability in decision making
especially in countries like Egypt where lymphoscintigraphy is
not widely available.

CONCLUSIONS

Using SLN biopsy allows for reducing the risk of occult lymph
node metastases in T1/T2 oral cancer patients from 40% to 8%,
in addition, reducing unnecessary functional and esthetic
complications for NO patients by reducing the incidence or
extent of neck dissection. Frozen section biopsy followed by
Immunohistochemistry increase the sensitivity and negative
predictive value of SLN but its applicability in real-time
decision making is limited. None of the differences between
watchful waiting and SLNB reached statistical significance, but
SLNB tended to reduce the rate of regional recurrence.
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Therefore we recommend that SLNB be the management
strategy for treating clinical NO in early oral cancer. The benefits
of SLNB in the treatment of early tongue carcinoma should be
further evaluated. Methylene blue dye alone can be successfully
used for SLN identification in early oral cancers with accuracy
and sensitivity. This method will be of use especially in
resource-limited countries and centers where nuclear medicine
facilities are not widely available.
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