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Abstract
Introduction: Cervical node metastasis in oral cancer is
anindicatorofadvanceddisease.Itisthereforeimportant
to evaluate neck node involvement as a predictor of
progressionandtreatmentplanning.
Materials & Methods:  Eleven patients with age range
between38to63years(medianage54years)undergoing
neck dissection simultaneously with the resection of
primaryintraoralsquamouscellcarcinomaformedthebasis
of the present study.A pre-operative assessment of neck
by clinical examination, ultrasonography and computed
tomographyscanwasdone,whichwasthencomparedto
the histopathological assessment. The histopathological
examinationformedthereference.
Results: The percentage of sensitivity by clinical
examination was 46%. The percentage of sensitivity by
ultrasonogramwas69%.Thepercentageofsensitivityby
computed tomography (CT scan) was 85%. These were
againstthehistopathologicalexamination.
Conclusion: The study reported an error of almost 50%

for the clinical examination alone. The margin of error
decreases when combining ultrasonography or CT scan
in the examination. However, in the existing economic
condition in India, even the use of CT scan can be
prohibitive. Nevertheless, it is advised to combine other
diagnostic modalities during the clinical examination of
cervicalmetastasis.

Key words:cancer,cervicalmetastasis,nodalmetastasis,
squamouscellcarcinoma,ultrasoundandCTscaninoral
cancer.

Introduction
Oralcanceristhesixthmostcommoncancerintheworldand
islargelypreventable(1,2).Itaccountsforapproximately
4%ofallcancersand2%ofallcancerdeathsworld-wide
(3). In India it is the commonest malignant neoplasm,
accounting for 20-30% of all cancers. Globally, tobacco
consumption in all its various forms is the commonest
etiological risk factor for the subsequent development of
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oralcancer(4-6).Indevelopingcountriestheuseoftobacco
and/or the areca (betel) nut produces chronic, potentially
malignantlesionsfromwhichthemajorityoforalcancers
arise (7). Cervical node involvement in head and neck
cancer has always been indicative of advanced disease.
The cases in India present with advanced lesions with
variableinvolvementofnecknodesespeciallyinthelower
socio-economicgroup.Thestatusofthecervicalnodesis
thesinglemostimportantprognosticindicatorofsurvival
forpatientswithoralcancer(8)sincethedevelopmentof
nodalmetastaseshalvesthe5-yearsurvivalrate(9).Inthis
context it is imperative todiagnosenodal involvement in
planning any therapeutic modality. However, two recent
studieshavedemonstratedthatclinicalexaminationofthe
neckisimprecisebecausetherewasafalsenegativerateof
between27%and34%,andafalsepositiverateofbetween
31%and40%(10,11).
Theimportanceofidentifyingandeliminatingnodaldisease
was recognized as early as 1898 by Henry Butlin (12).
Kalinsandco-workersin1977quotedafiveyearsurvival
rateof75%fornecknodes,whichfellto49%ifonenode
was involved and 13% if multiple nodes were involved
(13).Subsequentstudieshadshowedalmostsimilarresults
(14). In 1986Spiro and co-workers conducted studies to
correlatetumorsizeandthicknesstonodalmetastasisand
survival(15).
There is therefore a need to combine clinical evaluation
with radiological and other modalities of non-invasive
diagnosistoaccuratelypredictcervicalnodalinvolvement
inoralsquamouscellcarcinoma.Inthisstudywetriedto:

1. Evaluate the accuracy and reliability of
clinical examination in detecting cervical
lymphnodemetastases in oral squamous
cell carcinoma using histopathological
examinationasthereference.

2. Evaluate the role of ultra-sonogram
(USG) and computer tomography (CT
scan) in detection of cervical lymph
node metastases in oral squamous cell
carcinoma.

3. Determine the best diagnostic aid, if any
inpre-surgicaldiagnosisofcervicallymph
nodemetastases in the setting of limited
resources.

Material and Methods
Elevenpatientsunderwentneckdissectionalongwiththe
resection of primary intra-oral squamous cell carcinoma
formed the basis of the present study. For the purpose
of studyonly the tobaccoandalcohol relatedcaseswere

includedbecausethesearethemostcommonlyimplicated
etiologiesforsquamouscellcarcinoma.Patientswithlocal
orsystemicinfectionswereexcludedlesttherewerefalse
positivecervicalfindings(Table1).
PatientsNo. 5 and 6 currently had no deleterious habits
buthadahistoryoftobaccooralcoholconsumptionmany
yearsago.Theelevenpatientscomprisedeightmalesand
threefemales.Theiragerangewas38–63years(median
54 years). Diagnosis of squamous cell carcinoma had
beenconfirmedbyincisionalbiopsyoftheprimarytumor.
None of the patients had pre-operative radiotherapy or
chemotherapy. Ethical approval was obtained from the
Healthanddisabilityethiccommitteeoftheinstitutionfor
thestudy.

Pre-operative assessment of neck by clinical examination
A detailed history was obtained and careful clinical
examinationoftheneckformetastaticnodeswasassessed
accordingtothedifferentlevels.Thesystemestablishedby
theSloan-KetteringMemorialGroupforassessingcervical
nodalregionshasbeenusedhereforclassification.Thecase
historyand theclinicalexaminationwererecorded in the
proformaspeciallypreparedforthestudy.TNMstagingof
allcaseswasalsodoneonthebasisofclinicalexamination
oftheneck.Aninformedconsentwasobtainedpriortothe
surgery.The clinical examinationwas done by the same
experienced maxillofacial surgeon every time to avoid
examinerbias.
Minitab15wasusedtostatisticallyanalyzethedata.

Preoperative assessment of neck by ultrasonogram
Ultrasonogramwasperformedusing7.5to10MHZlinear
probeB-moderealtimeimagingultrasoundmachine[Wipro
logic (400pro)] in all patients.The criteria used for ultra
soundstaginganddiagnosisofcervicallymphadenopathy
included:
1. Size: more than 10mm. 2. Shape: rounded is more
likely to be malignant. 3. Necrosis:  central necrosis of
thenode.4.Extracapsularspread:Anirregularborderon
USG.5.Echogenicity:Themorehypoechogenicthenode,
the greater the likelihood of malignant changes. Based
on the echogenicity the findings were classified as: A)
Hyperechoic:Echoincreasedrelativetotheadjacenttissue.
B)Isoechoic:Sameastheadjacenttissue.C)Hypoechoic:
Decreased with the adjacent tissue. D) Anechoic:  no
reflection or just the whole degree of passing through
the tissue.Theassessmentwasalwaysdoneby the same
experiencedsonologist.
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Preoperative assessment of neck by CT scans
All patients were examined with a CT scanner, type –

SpiralCTwithupgraded4thgenerationscanner(Wipro-GE
CTemodel).Thescanningwasdonenomorethan3weeks

Table1:Demographicdataofpatients

Pt. 
No

Age/
Sex Habits Medical

History
TNM
Staging SiteofLesion Surgery&Reconstruction

1 55/M Smokingbeedi
for40yrs.

Stomach
ulcer T2N2BMx Rightpostpalatal

region. RightsidemaxillectomyandRadicalneckdissection.

2 52/M

Smokingbeedi
&consumes
alcoholor25
yrs.

- T4N3Mx Floorofthemouth.
Resectionofthefloorofthemouthwithmarginal
mandibulectomy,rightsideradicalneckdissection
andleftsidefunctionalneckdissection.

3 54/M

Betelnut
&tobacco
chewingfor
20yrs.

Hypertension T2N3BMx
Leftbuccalmucosa
involvingmandibular
alveolus.

Lefthemimandibulectomy,Radicalneckdissection
andPectoralismajorflapreconstruction.

4 55/M
Smoking
cigarsfor40
yrs.

- T4N0Mx Leftbuccalmucosaand
alveolus.

LefthemimandibulectomyandRadicalneck
dissection.

5 50/F Currentlyno
habits - T4N0Mx Leftsidepalatalregion

extendingintothesinus.

Leftsidemaxillectomywithflooroftheorbitand
posteriorwallofsinusandRadicalneckdissection
andReconstructionwithtemporalisflap.

6 45/F Currentlyno
habits - T4N2BMx Leftsidepalatalregion. Leftsidemandibulectomy,Radicalneckdissection

andReconstructionwithtemporalisflap.

7 55/F
Tobacco
chewingfor
30yrs.

- T4N0Mx

Leftbuccalmucosa
extendingintothe
mandiblefromItoIII
molar.

LefthemimandibulectomyandRadicalneck
dissection.

8 53/M

Betelnut
&tobacco
chewing
andalcohol
consumption
for40yrs.

- T4N0Mx
Leftposterior
mandibularalveolusup
toretromolartrigone.

LefthemimandibulectomyandRadicalneck
dissection.

9 38/M

Smokingbeedi
andalcohol
consumption
for20yrs.

- T4N3BMx

Floorofthemouth
extendingalongthe
ventralportionofthe
tongue.

Anteriorsegmental
mandibulectomy,resectionofanterior1/3rdof
tonguewithRightsideradicalneckdissectionand
leftfunctionalneckdissectionandReconstruction
withrightPectoralismajorflap.

10 63/M

Betelnut
&tobacco
chewingfor
40yrs.

- T4N0Mx
Leftmandibular
alveolusandbuccal
vestibule.

LefthemimandibulectomyandRadicalneck
dissection.

11 55/M

Tobacco
chewingfor
40yrs&
smokingfor
25yrs.

Known
diabeticfor
10yrs.

T4N2BMx
Leftretromolartrigone
involvinguptothe
maxillarytuberosity.

Lefthemimandibulectomy,Leftposterior
maxillectomy,Radicalneckdissectionand
Reconstructionwithforeheadflap.
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before the surgery.Both the ultrasound and theCT scan
weredonepreferablywithin24hoursofeachother.Each
patientreceivedintravenousinjectionofcontrastmedium
to enhance the attenuation of lymph nodes with that of
thenormaladjacent tissue.TheIVcontrastmediumused
wasUroscan–76(Diatrizoatemeglumineanddiatrizoate
sodium injection USP). The dosage given intravenously
was 1mg/kg of body weight. An axial section of 5mm
thicknessfromthebaseoftheskulltotherootoftheneck
wasusedinthisstudy.Thecriteriausedtodetectcervical
lymphadenopathywerenodeslargerthan1cmandcentral
necrosis. The assessment was always done by the same
experiencedradiologist

Surgical Procedure of Radical Neck Dissection
Elevenpatientswereoperatedfor13necks(2patientshad
bilateral neck dissection one side radical neck dissection
andtheothersidefunctionalneckdissection).Twopatients
hadafunctionalneckdissectiondoneontheoppositeside.
Abriefoutlineoftheprocedurewasasfollows:Anapron
incisionwas outlined andmarked in the neck extending
from themidline anteriorly andcoursingdownup to the
level of the clavicle and going upwards and backwards
to the mastoid process. After careful dissection and
hemostasis the lymph nodes and associated structures in
each levelwere identified and dissected.Carewas taken
togetthespecimenin‘onepiece.’Thesurgerywasdone
by an experienced maxillofacial surgeon whose primary
interestwasincancersurgery.LevelVIwasnotdissected
because the lymphnodelevelsremovedarebasedonthe
location of the primary tumor because of the predictable
clinicalpatternsofcervicallymphaticmetastasisfromhead
and neck cancer. The levels were finally demarcated by
coloredtagstodelineatethedifferentlevels.Thespecimens
weretransportedin10%bufferedformalintothepathology
department.

Pathological assessment of metastatic status
The tagged neck specimens were submitted to the
Department of Pathology where all gross dissections
and histological assessments were made by a single
pathologist. Lymph nodes were identified by visual
inspectionandpalpationandweredissectedout fromthe
fixedgross specimen ineachof thefiveanatomic levels.
All nodesweremeasured andprocessed routinely. Initial
histologicalassessmentwasmadeonasinglehilarsection
withexaminationofstepserialsectionsinselectednodes.
Ifthenodeswerepositive,thentheextentofreplacement
ofthenodalarchitecturebymetastaticdepositwasfurther
evaluatedforeachlevel.Theexaminationwasperformed

byanexperiencedoralpathologist.
All clinicians were blinded to the others’ reports before
theirassessment.

Results
The percentage of sensitivity by clinical examination
was46%.Thepercentageofsensitivitybyultrasonogram
was 69%. The percentage of sensitivity by computed
tomographywas85%.
Thepercentageofnodalinvolvementwasasfollows:
LevelI-69.23
LevelII-38.46
LevelIII-23.07
LevelIV-7.60
LevelV-0.00

Discussion
Thisstudywasdonetoevaluatetherelativesensitivityof
cervicalnecknodesbyclinicalexamination,ultrasonography
andCTscanwithreferencetopost-operativestagedneck
histopathology. 
Various non-invasive diagnostic techniques have been
employed to enhance the sensitivity and specificity for
neck nodes (16-20). They include ultrasonography, CT
scan,MRI,PETscanand lymphoscintigraphy.There isa
unanimousagreementontheusefulnessofultrasonography
andCTscan.Howevertheydonotmatchuptothedesired
levelsofsensitivityandspecificitieswiththepost-operative
histopathology. Preoperative CT/MRI imaging may not
improve the accuracy of clinical examination as many
occult nodal metastases are only detectable by thorough
post-resectionhistologicalexamination[11].
Lymph nodes at different levels with all four different
evaluationcriteriaweretabulatedinTable2.Thefindings
in Table 2 were evaluated for percentage sensitivity. In
thirteen necks, clinical evaluation produced only six
concurrencesatalllevelswithhistopathologymakingitan
averagesensitivityofonly46%.Significantlytherewasone
falsepositivenode(areactiveinflammatorynode).Onthe
otherhandultrasonographygavenineconcurrencesandCT
scangaveelevenconcurrencesgivingboththetechniques
anaccuracypercentageof69%and85%respectively.After
eliminatingfalsepositivesthereisanaccuracyof77%and
85%.Table2wasalsousedtoevaluatenodeinvolvement
atdifferentlevelsasreflectedinTable4.
Whileourresultsmoreorlessmatchedwithotherpublished
literature, there were some differences (21-24). As all
lesionswereT4 itwasnotpossible tocorroborate lesion
sizewithnecknodeinvolvement.Thesignificanceofthis
studyisthattheclinicalevaluationof46%sensitivitywas



Patientno.IbnosinaJournalofMedicineandBiomedicalSciences(2010)

www.ijmbs.org   ISSN:1947-489X   

18

Table2:Lymphnodesatdifferentlevelswithfourdifferentevaluationcriteria

Patient no. Level Clinicalexamination Ultrasonogram Computed to-
mography Histopathologicalexamination

1 I 2 1 1 1

II 1 2 2 2

III 1 1 0 1

IV 0 0 0 0

V 0 0 0 0

2RightSide I 1 3 3 4

II 0 0 0 4

III 1 0 0 3

IV 0 0 0 0

V 0 0 0 0

2LeftSide I 1 1 1 1

II 0 0 0 0

III 0 0 0 0

IV 0 0 0 0

V 0 0 0 0

3 I 1 2 0 1

II 1 0 0 0

III 0 0 0 0

IV 0 0 0 0

V 0 0 0 0

4 I 1 0 0 0

II 0 0 0 0

III 0 0 0 0

IV 0 0 0 0

V 0 0 0 0

5 I 1 0 0 0

II 0 0 0 0

III 0 0 0 0

IV 0 0 0 0

V 0 0 0 0

6 I 2 1 2 2

II 0 0 0 0

III 0 0 0 0

IV 0 0 0 0
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V 0 0 0 0

7 I 1 1 1 1

II 0 0 0 0

III 0 0 0 0

IV 0 0 0 0

V 0 0 0 0

8 I 1 1 2 3

II 0 3 2 1

III 0 0 0 0

IV 0 0 0 0

V 0 0 0 0

9RightSide I 1 1 1 1

II 0 1 1 1

III 0 1 0 1

IV 0 0 0 0

V 0 0 0 0

9LeftSide I 1 0 0 1

II 0 2 0 0

III 0 0 1 0

IV 0 0 0 0

V 0 0 0 0

10 I 1 2 2 2

II 0 0 0 0

III 0 0 0 0

IV 0 0 0 0

V 0 0 0 0

11 I 2 3 2 3

II 0 1 1 0

III 1 2 2 1

IV 1 2 1 3

V 0 0 0 0
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way below the pre-operative evaluations in other studies
thatshowedaclinicalaccuracyof60%-75%incomparison
withhistopathology[Table3].
On the other hand ultrasonography and CT scan were
consistentwith other published studies (75% - 85%) for
sensitivityandspecificity[24].LevelI,IIandIIIwerethe
most involved.LevelsIVwas involvedonly inonecase.
LevelV involvementwas not seen at all [Table 4].This
seems to be inconsistent with other western literature,
thoughitisforoccultprimary(25).
Many criteria for detecting lymph nodes with CT and

Table3:PercentageofSensitivityinThirteenNeckswithHistopathologyasaGuideline

Methode of Evalu-
ation False Positive False negative Concurrence %

ClinicalExamina-
tion 1 6 6 46%

Ultrasonogram 1 3 9 69%
ComputedTomog-
raphy 0 2 11 85%

Table4:NodalInvolvementatDifferentLevelsforThirteenNecks
Patient # Level I Level II Level III Level IV Level V

1 x x x - -

2RightSide x x - - -

2LeftSide x - - - -

3 x x - - -

4 - - - - -

5 - - - - -

6 x - - - -

7 x - - - -

8 x x - - -

9RightSide x x x - -

9LeftSide x - - - -

10 x - - - -

11 x - x x -

US have been put forth (17,18,22,26-28). However,
some are uncommon. US detected varying appearances
of the echogenic lymph node hilum and the surrounding
hypoechoic cortex have been shown to be helpful in
distinguishingmalignantfrombenignnormalsizednodes.
Thiswassimilartootherfindings(16).
SinceCTscanismorehighlysensitivewesuggestthatsize
andcentralnecrosiscanbeconsidered reliablecriteria in
detectingpositivenodes.However,centralnecrosiswasnot
foundinourcases.Weagreewithotherfindingsthatasize
of10mmandaboveforthelevel1anddescendingforthe
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otherlevelssignifypositivenodes(29,30).
Margins of error with clinical, ultrasonography and CT
studies were still significant and there is still room for
improvement.InexperthandstechniqueslikeFNACwith
ultrasonographyhaveaccuracyofnearly100%specificity
and sensitivity on a node to node basis, but cannot be
employedforfullscreeningofneck(31).PETscan,SPECT
andMRIareexpensiveandwerenotincludedinthestudy.
Toconclude,cervicalnodemetastasisinoralcancerisan
indicator of advanced disease. It is therefore important
to evaluate neck node involvement as a predictor of
progression and treatment planning. In the existing
economicconditioninIndia,eventheuseofCTscancanbe
prohibitive.Ultrasonographywhilebeingnotveryaccurate,
is a financially reasonable tool to detect neck nodes.All
patientswereroutinelyfollowed-upbuttheirsurvivaldata
is beyond the scope of this present study.The option of
no imaging especially in the setting of limited resources
shouldbeweighedagainstthepotentialmorbiditiesifthe
patientisscheduledforanelectiveradicalneckdissection.
Themeritofsuchanevidenced-basedpracticerequiresa
wellcontrolledrandomizedcontrolledtrial.
The limitation of clinical evaluation is evident in our
study and it is urged that clinical examination should be
supplemented with diagnostic tools like CT scan and
ultrasonography.MRIandotheradvancedtechniqueswere
not evaluated in our study but could be used in a more
economicallysoundenvironment.
In the light of lack of evidence of involvement ofLevel
IV and LevelV in our cases, the anatomic and biologic
variationsoftumorsneedtobeassessedstronglyhere.Our
study revealed that these levels were never significantly
involvedin13necksdissected,eventhoughallcaseswere
inadvancedstages.
Thisisapilotstudybutamorethoroughmulti-centrestudy
wouldperhapsgivemore informationon thebehaviorof
thesetumorsindifferentraces.
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