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ABSTRACT

Background: Elective dissection of cervical lymph nodes in oral cavity cancers gives very precious data on its
pathological state, judge for adjuvant therapy requirement plus its therapeutic effect but it has its morbidities that
cannot be condoned. Tumor thickness (TT) in oral cavity cancers show an increasing value to be one of the most
important and reliable factors that have a great relationship to regional node involvement.

Methods: Forty-three patients with T1, T2 oral cavity squamous cell carcinoma with clinically and radiologically
negative cervical L.Ns underwent elective neck dissection and the relation between the tumor thickness and the nodal
metastasis was monitored. Tumor thickness was estimated preoperatively by using the intra-oral ultrasound and
confirmed by histopathology postoperatively.

Results: Only 12 out of 43 neck dissections (27.9%) showed positive L.Ns metastasis of primary tumor. The excised
number of L.Ns ranged from 15 to 31 with mean+SD (21.58+3.59) L.Ns. The (TT) ranged from 1.4 mm to 7.8 mm.
Our statistical results showed that there is a cutoff point which was 4 mm where (TT) > 4 mm showed significant
results with histologically found positive cervical node metastasis compared to (TT) <4 mm specimens.

Conclusions: Relationship of tumor thickness to lymph node metastasis was found to be significant as shown by this
study. Our results clearly demonstrate that conservative elective neck dissection is indicated in patients with stage I/11
oral cavity carcinoma whose tumors are > 4 mm in thickness as they mostly have latent metastasis.
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INTRODUCTION

Cancers of the oral cavity ranks as one of the ten most
frequently diagnosed cancers in the world with 363,000
new oral and pharyngeal cancer cases and almost 200,000
deaths annually worldwide. The World Health
Organization predicts a continuing worldwide increase in
the number of cases of oral cancer for the next several
decades. In 2006, there were 31,000 new oral and
pharyngeal cancers diagnosed in the United States,

representing approximately 3% of all cancers.! Elective
node dissection provides valuable pathologic information
on the status of cervical lymph nodes and helps to
determine the need for adjuvant therapy. It also has a
therapeutic ~ effect by removing pathologically
undetectable cancer cells lodged in the lymphatics
between the primary tumor and the first-echelon lymph
nodes. However, many patients are subjected to treatment
that they do not require; such treatment may remove or
destroy a barrier to cancer spread, and there is a
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morbidity associated with elective treatment.? So the need
to predict the risk of lymph node metastases in clinically
NO patients with oral cancer is very important in
treatment planning for the neck.®

The risk for cervical node metastases is influenced by
characteristics of the primary tumor such as location,
size, histological grading and surgical margins which
showed a significant association with Lympho-vascular
and peri-/endoneural invasion, nodal involvement, status
of the surgical margins, and therefor the overall prognosis
and survival.*

Worse prognosis is expected in patients with nodal
disease this worsens with the presence of extra-capsular
spread. The incidence of occult lymph node metastasis in
early stage tumors (T1/T2) has been reported to be
between 27%-40%.5

It has been proposed that tumor emboli are difficult to
form or pass in the small-caliber lymphatics of superficial
areas while in the wider the lymphatics of deep tissue this
is much easier to occur, so tumor thickness plays a vital
role in lympho-vascular invasion.5’

Tumor thickness has been shown with growing evidence
to be one of the most important and reliable features in
predicting regional node involvement and patient survival
in oral cavity cancers.®® It is now widely accepted that
thickness is more accurate predictor of sub-clinical nodal
metastasis, local recurrence and survival than tumor size.®

Depth of invasion is defined as distance between normal
mucosal surface and the deepest point of invasion. A
precise clinically optimal tumor thickness cut-off point is
not established yet.!° In a meta-analysis, sixteen relevant
studies were examined for the cut-off tumor thickness
points (3, 4, 5 and 6mm). There was a statistically
significant difference between the 4 mm and 5 mm tumor
thickness cut-off points and cervical lymph node
involvement in oral squamous cell carcinoma (OSCC).%10

Conventional tomography (C.T.), magnetic resonance
(M.R.1.), and ultrasonography (U/S) are diagnostic tools
used for preoperative assessment of tumor thickness and
neck nodes.

Brekel et al, introduced the main advantages of (U/S)
than (C.T.) or (M.R.]) that it can be easily combined with
fine-needle aspiration biopsy (FNAB) resulting in a
specificity of 100% for the combined technique of
ultrasound guided fine-needle aspiration biopsy also
recent literature suggests that intra-oral ultrasound is an
acceptable alternative to MRI for assessment of tumor
thickness.*213

Sureshkannan et al, proved that (U/S) was a reliable and
valuable tool for metastatic lymph node screening in head
and neck cancer patients.’* It is a non-invasive, easy to
handle and cost effective diagnostic method. (U/S)

performed better than clinical palpation in detecting
cervical metastatic nodes.

In this study, we intend to offer our expertise in the
relationship of tumor thickness in oral cavity carcinoma
to subsequent lymph node metastasis.

METHODS

During the period from January 2011 to June 2017, forty
three patients with stage | and Il oral cavity squamous
cell carcinoma with clinically and radiologically negative
cervical lymph nodes (T1, T2 / NO) underwent primary
tumour resection and elective neck dissection in Al
Menoufia University Hospitals and the relation between
the primary tumor thickness and the nodal metastasis was
monitored.

After obtaining the patients' consent, they underwent the
surgery under general anesthesia after history taking,
complete clinical, imaging and laboratory examinations.

For estimation of TT and assessing the cervical L.Ns state
the Pts. were referred to a highly specialized radiology
center in Cairo where they underwent the intraoral U/S
by special superficial intraoral U/S probe. At the same
time, all Pts. underwent neck U/S in the same center and
when the radiologist had any doubt about presence of
metastatic cervical lymph nodes and can’t give us a sharp
final diagnosis these Pts. were sent to the MRI scanning.
The diagnosis was confirmed by histopathology
postoperatively.

Inclusion criteria included proven oral cancer by
histopathology (oral squamous cell carcinoma), Clinical
negative neck node, stage | and Il oral carcinoma. Pts.
who didn't receive previous radio or chemo therapy and
de-novo cases with good general condition allowing
major surgical procedure.

We excluded from this study all patients with clinical
stage Il and IV oral cancer or lesions secondary to
another primary site, patients with recurrent disease,
patients performed excisional biopsy, and patients with
history of radiotherapy or chemotherapy for tumors in the
head and neck.

Table 1: Sex distribution among studied group
(N=43).

Studied group (N=43

No. %
Male 29 67.4
Female 14 32.6

The studied groups were 43 patients; 29 males (67.4%)
and 14 females (32.6%) with male to female ratio 2.07:1,
the age of the patient ranged from 38-72 years old with a
mean of 54.6 years old (Table 1,2).
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Table 2: Mean age of studied group (N=43). Tumor site among study group

Age / years ~ Studied group (N=43

Mean 54.6 - 44.1%
SD 8.28

Minimum 38

Maximum 72

= Tongue = Buccal mucosa = Lower alveolar margin

= Upper alveolar margin = Floor of mouth

Figure 4: Distribution of tumour site among study
group.

Figure (1): Different tongue lesions. A) Lesion at the

lateral surface of the tongue; B) Lesion at the ventral

surface of the tongue; C) Lesion at the dorsum of the
tongue.

Figure 2: Lesion in buccal mucosa of right cheek.

Figure 6: Partial tongue resection and defect closure;
A) Marking of incision site; B) Excision of the lesion;
C) Closure of tongue defect.

Tumor site was the tongue in nineteen (19) patient

Fi 3- A) lesion in alveolar ridae of righ (44.1%), buccal mucosa in ten (10) patients (23.2%),

|Igure " )_ ;S'T 'I’?f;‘]‘l’eo ahr_ n gedol ng It retro- lower alveolar margin in seven (7) patients (16.3%),

molar region; B) A slightly white nodular ulceration upper alveolar margin in five (5) patients (11.6%), floor
of the retro-molar region.
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of the mouth in two (2) patients (4.7%) (Figures 1, 2, 3
and 4).

Figure 8: Neck dissections; (A, B) With preservation
of sternomastiod muscle; C) Without preservation of
sternomastiod muscle.

Figure 9: Reconstruction of resultant defect; A)
Marking of flap; B) Identification of the perforator;
C) Positioning of the flap; D) Closure of oral cavity

defect.

Resection of primary tumor site with 10 mm safety
margin (Figure 5, 6 and 7) and elective neck dissection

was done with suitable reconstruction of resultant defect
if needed (Figure 8, 9). Then the specimens were sent for
pathological assessment (Figure 10), data collected and
statistically analyzed.

Figure 10: Specimens; A) Primary lesion combined
with mandiblectomy and neck dissection specimen; B)
Partial glossectomy.

RESULTS
Statistical analysis

Data were collected, tabulated, statistically analyzed
using an IBM personal computer with Statistical Package
of Social Science (SPSS) version 20 where the following
statistics were applied.

Descriptive statistics: in which quantitative data were
presented in the form of mean (" X), standard deviation
(SD), range, and qualitative data were presented in the
form numbers and percentages.

Analytical statistics: used to find out the possible
association between studied factors and the targeted
disease. The used tests of significance included:

Student t-test: is a test of significance used for
comparison between two groups having quantitative
variables.

The ROC (receiver operating characteristic) curves
(Figure 11): This procedure used to evaluate the
performance of classification schemes in which there is
one variable of two categories by which subjects are
classified. They were constructed by calculating the
sensitivities and specificities of the variable. The cutoff
value with the highest accuracy was selected as the
diagnostic cutoff points.

e Sensitivity, specificity, positive and negative
predictive value, and diagnostic accuracy were
calculated according to the following formulas:
Sensitivity= a/ (a+c)

Specificity= d/ (b+d)

Accuracy= (a+d)/ (a+b+c+d)

Negative predictive value= d/ (c+d)

Positive predictive value= a/ (a+b).
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Where a= true positive cases; b= false positive cases; c=
false negative cases; d= true negative cases.

Table 3: Tumour characters among studied group

(N=43).

Tumor characters Studied group (N=43 |

No. %
Tumor site
Tongue 19 44.1
Buccal mucosa 10 23.2
Lower alveolar margin 7 16.3
Upper alveolar margin 5 11.6
Floor of mouth 2 4.7
Clinical stage of tumour
T1INO 17 39.5
T2NO 26 60.5
Pathological stage of tumour
TINO 15 34.9
TIN1 2 4.7
T2NO 16 37.2
T2N1 10 23.2
Lymph node metastasis
Negative 31 72.1
Positive 12 27.9
Grade of tumor
Grade 1 (Well differentiated) 33 76.7
Grade 2 (Moderately
differentiated) e L
Grade 3 (Poorly differentiated) 2 4.7
Grade 4 (Undifferentiated) 0 0

Table 4: Number of excised L.Ns during cervical
lymphadenectomy surgery.

L.Ns count ~ Number of harvested L.Ns
Mean 21.58

SD 3.59

Minimum 15

Maximum 31

The different primary tumour sites, difference between
clinical and pathological stages of the tumours, state of
L.Ns metastasis where nearly 28% of Pts. showed latent
pathological metastasis were illustrated in Table 3. Lastly

it also described the degree of differentiation of the
primary tumour with well differentiated tumour (>75%
cell differentiation) in 33 patients (76.6%) of tumours,
moderately  differentiated  tumour  (50-75%  cell
differentiation) in 8 patients (18.6%), poorly
differentiated tumour (25-50% cell differentiation) in 2
patients (4.7%), with no un differentiated tumour (<25%
cell differentiation).

The maximum count of harvested L.Ns during cervical
lymphadenectomy was 31 L.Ns while the minimum count
was 15 L.Ns with mean+SD (21.58+3.59) LNs (Table 4).

Table 5: Relation between tumour thickness and
lymph node metastasis among studied group (N=43).

Tumour  Lymph node metastasis

: o : t- P
I GQESIAS Positive Negative
mm (N=12) (N=31) test value
Mean+SD 5.55+1.07 2.88+0.75 9.9 0.001
Range 43-7.8 1.10-4.0 ' (HS)
HS: Highly significant
\ ROC Curve
.JE' 0.6
. 1. - Specificity . .

AUC (Area under the curve = 100)

Figure 11: The ROC (receiver operating
characteristic) curve.

Table 6: Diagnostic validity of tumor thickness in detection of lymph node metastasis.

 Positive predictive Negative

' Diagnostic

Sensitivity
4.4mm 92% 100%

Specificity

predictive value | accuracy
97% 98%

The maximum tumour thickness for negative L.Ns was 4
mm and the lowest tumour thickness for positive L.Ns
was 4.3 mm with highly significant difference between

ranges for negative nodes (1.1-4 mm) and positive nodes
(4.3-7.8 mm) (Table 5).

International Surgery Journal | September 2017 | Vol 4 | Issue 9  Page 2961



Fawzy A et al. Int Surg J. 2017 Sep;4(9):2957-2966

The statistical tumour thickness cutoff point was 4.4 mm
with  sensitivity 92%, specificity 100%, positive
predictive value 100%, negative predictive value 97%,
and diagnostic accuracy 98% (Table 6, Figure 11).

The tumor thickness of patients included in current study
ranged from 1.1 mm to 7.8 mm with mean 3.63 mm and
(Table 7).

Table 7: Mean tumour thickness among studied
group.

~ Studied group (N=43 |

Tumor thickness/ mm

Mean 3.63

SD 1.47

Minimum 1.1

Maximum 7.8
DISCUSSION

Oral cancer is one of the 10 most frequent cancers
worldwide, with about three-quarters of all cases
occurring in the developing countries. In Central and
Southeast Asia, it accounts for up to 40% of all cancers

whereas in most industrialized countries it is relatively
uncommon, accounting for less than 4%.%°

Despite advances in surgery and radiation therapy, there
is little improvement in survival rate of oral cancer which
is nearly 50-55% for 5 years. This is primarily because of
metastatic disease at regional and distant sites, through
local recurrence and second primary tumors. Lymphatic
metastasis in the neck is a significant problem in patients
with SCC. In fact, metastasis to cervical lymph nodes
occurs more frequently from the tongue than from any
other primary tumor site in the oral cavity. Primary SCC
spreads through lymphatic channels to the lymph nodes
of the cervical region. Involved nodes usually are firm,
non-tender and enlarged during palpation. Several
studies, however, have shown a high rate of occult nodal
metastasis (20-40%) in SCC patients with no evidence of
regional spread on clinical or radiographic evaluation.*

The clinical aspects and preoperative tests are not
completely reliable to detection of cervical occult
metastases nodes. The presence of occult node metastases
of early-stage tumors in the clinically negative neck has
been reported in 20% to 44% of cases.'67

Table 8: Tumour thickness cut-off values and lymph node metastasis in early (T1 and T2) squamous cell carcinoma
of the oral tongue.

Author and Nur_nber of Clinical Thickness Lymph n_ode
ear | patients _N-stage _Cut-Off _metastasis |
Woolgar JA 50 NO-N2¢ 10mm fléom”r‘n”:‘g(;% <0.0001
Yuen APW 72 NO 3mm S g, 0031
Kurokawa 50 NO 4mm fjr:]nr:]n 23 ;02% 0.01
O-Charoenrat 50 NO 5mm ;,_.? mm g;“?% 0.003
Lim SC 56 NO 4mm fj mm: ‘;E/‘(’f’ 0.009
Kane SV 48 NO 5mm f‘z rr?]m 31’31’%; 0.101
Tai SK 190 NO-n2c 5mm ;g rr::]‘ ;‘S;Z‘: 0.023
Tai SK 201 NO 6mm ; g m]‘ fg:i;‘: 0.035
Matos 74 NO 7mm ;; m 3_10'&?/0 <0.0001

this reason, Spiro and his colleagues were retrospectively
assessed the impact of tumor thickness using an optical
micrometer to measure the thickness in millimeters of the
excised tumors in routinely prepared paraffin sections.
They found the increasing in tumor thickness, rather than

The failure in management of neck was the most
significant problem, despite the fact that more than half
of those with early primary tumors had elective neck
dissection. It seemed clear that tumour stage alone was
not reliable for predicting which of NO oral cancer
patients were at greatest risk for cervical metastasis. For
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tumor stage, had the best correlation with treatment
failure and survival .18

Several studies showed the tumor thickness is an
important factor in cervical metastasis of squamous cell
carcinoma of the tongue and floor of the mouth, lower
lip, soft palate, and oral cavity.®

Pentenero and his colleagues reviewed of the studies
analyzing “‘tumour thickness’’/‘‘depth of invasion’” in
predicting regional metastases and survival. They found
“tumour thickness’’/“depth of invasion’ is a reliable
parameter for predicting regional nodal involvement and
survival in oral squamous cell carcinoma.®

To avoid of subjected to potential morbidity of elective
neck dissection in the patients with primary tumor and
NO neck, there is debate about the optimum tumor
thickness that indicated for elective neck dissection.*®

The aim of this study was to evaluate the clinic-
pathologic factors that determine the cut-off thickness of
tumor which metastases to cervical lymph node
according to our experience.

There are many techniques used for measuring the tumor
thickness. Several studies compared intra-oral ultrasound
(US) with magnetic resonance imaging (MRI) or
computed tomography (CT).

In 1989, Iro and Nitsche showed that using a miniaturized
transducer enables the depiction of tumours of the
anterior tongue and the floor of the mouth without
artefacts.’® They found this method to be superior to
conventional US for this region and more accurate for the
estimation of tumour thickness.®*°

US thus seem to be the optimal technique in patients with
no limited mouth opening or base of tongue involvement.
US measurement is more reliable than MRI for the
measurement of tumour thickness, especially in
superficial lesions.2%2! This correlate with our work by
use ultrasound as preoperative indicator for measuring
the tumor thickness in oral cavity cancers.

There is wide controversial about the cutoff thickness of
tumour that may help in determination the cervical lymph
node metastasis in NO patient.

Pentenero et al, were shown the tumour thickness to be
an important parameter for predicting nodal metastases
and for survival.®2 They found that the cut-off thickness
predicting neck metastasis and survival varied from 1.5
mm to 10 mm. Thus, it remains difficult to choose a
reliable cut-off point for elective neck treatment and /or
adjuvant radiotherapy.

In retrospective study for analyzed tumour thickness in
92 patients treated with surgery for tongue and floor of
mouth carcinomas. It was concluded that for clinically

NO oral cancer, elective neck dissection was indicated in
patients with depth invasion of more than 2 mm because
in these tumors the risk of metastases reached 40%.318

On the other hand, study did by Fukano et al, showed that
tongue tumours exceeding 5 mm carried a risk of 65% for
neck metastases, whereas those infiltrating 5 mm or less
had a risk of only 6%.22

Yuen et al, showed in their study that tumour thickness is
prognostic for both nodal and local recurrence in oral
carcinomas.?® They showed the variation in the tumor
thickness and its effect on the neck metastasis. A tumour
thickness less than 3 mm, had 0% local recurrences and
had 8% nodal metastases; tumor thickness of more than 3
mm and up to 9 mm had 44% subclinical nodal
metastasis and 7% local recurrence; tumour thickness of
more than 9 mm had 53% subclinical nodal metastasis
and 24% local recurrence.

Spiro et al, showed the local recurrence occurred in 5%
of the group of tumours with thickness <2 mm (2/40), 9%
(3/35) within the group 3-8 mm thick and 25% (4/17) for
the group with thickness > 9 mm.*® Local recurrence
occurred significantly more in the group with tumour
thickness of more than 8 mm, at P-value =0.035. Yet
more factors like perineural invasion, radical operation,
postoperative treatment and N-staging should also be
considered in relation to local recurrence.?®

In superficial lesions with tumour thickness less than 7
mm, some studies followed the rule of, a wait-and-see
policy is only warranted but only if regular follow-up
using US guided aspiration of the neck is ensured.?*2

Miicke et al, highlight the importance of tumor thickness
as a predictive variable in tongue cancer.? Specifically, a
cut-off point of 8 mm allowed for a more accurate and
statistically precise prediction of lymph node metastasis.
Their study was done on 492 patients who had a median
follow-up of 70 months with squamous cell carcinomas
of the tongue.

Cheng et al, found that the TT is a more reliable method
for cervical LN metastasis than tumour volume also the
optimal TT cutoff is 8.5 mm for the prediction of LN
metastases.?’

There are many investigations showed the variation in
tumour thickness cut-off values and lymph node
metastasis in early (T1 and T2) squamous cell carcinoma
of the oral tongue from 1999 to 2014 (Table 8). Woolgar
et al, documented that with TT is 10 mm or more the LNs
metastasis were found in 75% of his 50 Pts.?® with highly
significant results (P value = <0.0001). Yuen and his
colleagues found that with TT less than or equal 3 mm
the LNs metastasis were 8.3% while with TT more than 3
mm it was 50% in their study over 72 Pts.Z Also,
Kurokawa et al, documented in their study over 50 Pts.?®
Occurrence of metastasis in 37.5% with TT > 4 mm
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compared to 2.9% when TT less than 4 mm with
significant results (P value = 0.01). O-Charoenrat et al,
founded in their study over 50 Pts.® that with TT is more
than 5 mm the incidence of metastasis was 64%
compared to 37.5% if TT is equal or less than 5 mm with
significant results (P value = 0.003). Lim et al,
documented in their study over 56 Pts.3! that with TT
more than or equal 4 mm the L.Ns metastasis were 45%
while it was 5% with TT less than 4 mm with significant
results (P value = 0.009). Kane SV and his colleagues,
found in their study over 48 Pts.®2 That with TT more
than or equal 5 mm the L.Ns metastasis were 33.3%
compared to 11.1% for tumours less than 5 mm. Tai et al,
documented that over 190 Pts. with NO-n2c there were
L.Ns metastasis in 43.7% when TT was more than 5 mm
compared to 12.7% when the TT was equal or less than 5
mm with significant results (P value = 0.023).% Tai et al,
showed in over 201 Pts. with NO documented that the
incidence of positive L.Ns metastasis were 27.4% in Pts.
with TT more than 6 mm compared to 16.4% in Pts.3*
With TT less than or equal to 6 mm with significant
results (P value = 0.035). Matos and his colleagues, in
2014 found in their study over 72 Pts.*® that with TT
more than 7 mm the incidence of positive L.Ns metastasis
were 51% compared to zero % if TT was less than or
equal 7 mm with highly significant results ( P value =
<0.0001) (Table 8).

Wang and Veivers, stated despite some previous evidence
for a 4-mm tumour thickness cut-off in oral tongue SCCs,
thinner tumours (2-3.9 mm) can also have a propensity
for cervical node metastasis.®® Patients in this category
require close monitoring for regional recurrence if they
do not have a neck dissection.

We suggest 4 mm. TT as it was the maximum thickness
in our study without metastases. Also, there is statistical
high significantly difference at this range (1.1-4), (4.3-
7.8). Lastly the most important is the statistical cutoff
point which was 4.4 mm with sensitivity 92%, specificity
100%, positive predictive value 100%, negative
predictive value 97%, and diagnostic accuracy 98%. And
as it difficult to reach very accurate thickness by U/S also
to be in safe side we suggest 4 mm as the last negative
border in clinically negative nodes patients and any tumor
thickness more than 4.0 mm in clinically negative nodes
patients should undergo elective neck dissection.

Similar to our findings, Huang et al, conducted a meta-
analysis for sixteen studies were selected from 72
potential studies, yielding a pooled total of 1136
patients.® Data were examined for the following tumour
thickness cutoff points: 3 mm (4 studies, 387 patients), 4
mm (9 studies, 778 patients), 5 mm (6 studies, 367
patients), and 6 mm (4 studies, 488 patients). There was a
statistically significant difference between the 4-mm and
5-mm tumor thickness cutoff points. They concluded the
optimal tumor thickness cutoff point was 4 mm was a
strong predictor for cervical lymph-node involvement.

Khan et al, determined the relationship of tumour
thickness of oral lesions with metastasis in neck on 58
oral squamous cell carcinoma patients having the median
age of 46 (39-55) years.® They found the positive
presence of lymph node in neck with primary tumors
having a size of more than 4 mm by use CT scan of neck
with contrast this compatible with our finding.

The main limitation with our study was the number of
included patients.

CONCLUSION

Neck dissection in spite of having a great value by giving
precious pathological data and its own therapeutic effect
in Pts. with cancers of the oral cavity but it also has much
morbidities. The aim of this study was to find a scale or
solution or even to pave the way to a little extent so as to
avoid doing it for Pts. who do not need it relying on
scientific base. Our results clearly demonstrate that
conservative elective neck dissection is indicated in
patients with Stage I/l oral cavity carcinoma whose
tumours are > 4 mm in thickness as they mostly have
latent metastasis. Pts. with TT equal or less than 4 mm
can avoid neck dissection with close post-operative
follow up. Obviously more research, including large,
prospective studies, is needed before this modality will be
widely accepted.
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