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Introduction

H e ad and ne ck  cance r is  th e  fifth  m os t com m on
cance r w orldw ide .1,2 Male s  are  m ore  affe cte d th an
fe m ale s . prim ary ris k  factors  as s ociate d w ith  H e ad
and ne ck  cance r include  tobacco us e  and alcoh ol
cons um ption, w ith  a dos e -re s pons e  re lations h ip and
s yne rgis tic e ffe ct.1 Be te l nut ch e w ing in As ia is  an
inde pe nde nt ris k  factor.3 A s ubgroup of non-s m ok e r
non-drink e r (NSND) patie nts  h as  be e n ide ntifie d:
i)young to m iddle -age d m e n w ith  oroph arynge al
cance r as s ociate d w ith  h um an papillom a virus  infe c-
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INTRODUCTION: Carcinom a of th e  oral cavity is  th e  s e cond m os t com m on m alignancy in both  ge nde r in Pak is tan.
Sq uam ous  ce ll carcinom a is  th e  m os t com m on m alignant tum or of oral cavity accounting for approxim ate ly 9 0%
of oral cance r. Due  to h igh  m orbidity and m ortality as s ociate d w ith  s q uam ous  ce ll carcinom a of oral cavity th e re
ne e d of e arly diagnos is  and prom pt m anage m e nt. Com pute d tom ogroph y is  m ore  com m on and valuable  im aging
m odality in th e  e valuation of carcinom a of oral cavity. It is  als o be s t and s e ns itive  in e valuating  cortical bone
invas ion of m andible . OBJECTIVE: De te rm ine  th e  diagnos tic accuracy of m ultis lice  com pute d tom ograph y in
de te cting s q uam ous  ce ll carcinom a of oral cavity tak ing h is topath ology findings  as  gold s tandard. METHODS:

A group of 161 patie nts  w ith  clinical s us picion of carcinom a of oral cavity w e re  include d in th is  s tudy. Out of th e s e
100 (62.1% ) m ale s  and 61 (37.9 % ) fe m ale s . All th e s e  patie nts  unde rw e nt CT s can e xam ination. Final diagnos is
w as  bas e d on h is topath ological e xam ination w h ich  w as  done  s ubs e q ue ntly. RESULTS: It w as  obs e rve d th at
m ultis lice  CT h as  th e  s e ns itivity of 80.8% , s pe cificity of 68.3% , pos itive  pre dictive  value  of 88.3% , ne gative
pre dictive  value  of 56%  and accuracy of 78.3% . CONCLUSION: Multis lice  CT h as  good s e ns itivity and s pe ficity
in th e  diagnos is  of s q uam ous  ce ll carcinom a of oral cavity.
Key words: Multis lice  com pute d tom ogroph y, Sq uam ous  ce ll carcinom a, Oral cavity

ABSTRACT

De partm e nt of Radiology, Z iauddin Unive rs ity H os pital, Karach i, Pak is tan.

tion, and ii)young w om e n w ith  oral tongue  cance r, or
e lde rly w om e n w ith  gingival/buccal cance r w ith  no
cle ar e tiologic factor.4,5

Th e  incide nce  rate  of oral cance r is  h igh e s t in Pak is tan,
France , India, and Braz il.6 It is  th e  s e cond m os t com -
m on m alignancy in both  ge nde rs  in Pak is tan.7 Th e y
are  re s pons ible  for approxim ate ly 200,000 de ath s
pe r ye ar w orld w ide .8 Sq uam ous  ce ll carcinom a is
th e  m os t com m on m alignant tum or of th e  oral cavity,9

it accounts  for approxim ate ly 2.5%  of all cance rs  in
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th e  Unite d State s  and are  prim arily as s ociate d w ith
ch ronic cons um ption of alcoh ol and tobacco.10,11 Oral
pre cance rous  le s ions  (PCLs ) s uch  as  le uk oplak ia
and s ub m ucos al fibros is  are  e arly indicators  of
dam age  to th e  oral m ucos a w ith  a trans form ation
rate  of 2 - 12%  to frank  m alignancie s .12 In Pak is tan,
cance r of th e  oral cavity and ph arynx are  am ongs t
th e  com m one s t type  of cance r. According to th e
re ports  publis h e d by Pak is tan M e dical Re s e arch
Council (PMRC), it w as  th e  m os t com m on cance r
am ong m ale s  and s e cond h igh e s t to bre as t in
fe m ale s .13 During th e  las t 5-6 ye ars  it h as  be e n
obs e rve d in one  of th e  m ajor h os pitals  in Karach i th at
th e  dis e as e  is  appe aring m ore  in younge r individuals ,
younge s t be ing 12 ye ars  old.14 Major contributors  for
th is  incre as e d incide nce  include  ch e w able  tobacco
i.e . q ivam , pati, gutk a and m anpuri, be tal q uid contai-
ning are ca nuts  w ith  fungus  As pe rgillus , H PV infe ction,
fam ilial pre dis pos ition and m utations  of tum or s uppre -
s s or ge ne s . Sm ok ing is  cons ide re d an inappropriate
h abit s ocially for fe m ale s ; h ow e ve r th e  practice  of
ch e w ing tobacco is  h igh  in all s ocio-e conom ic circle s .
Th e  age  s pe cific rate s  s h ow  a gradual ris e  to a
m axim um  in th e  7th  de cade  in both  s e xe s .15

Due  to h igh  m orbidity and m ortality as s ociate d w ith
s q uam ous  ce ll carcinom a of oral cavity th e re  ne e d
of e arly diagnos is  and prom pt m anage m e nt. Diagnos is
de pe nds  upon clinical h is tory e xam ination and by th e
us e  of im aging m odalitie s . Th e  final confirm ation is
on h is topath ological e xam ination. Various  im aging
m odalitie s  lik e  com pute d Tom ograph y (CT) and
m agne tic re s onance  im aging (MRI) h ave  be e n us e d
for e arly de te ction of s q uam ous  ce ll carcinom a of th e
oral cavity.
Com pute d tom ogroph y is  m ore  com m on and valuable
im aging m odality in th e  e valuation of carcinom a of
oral cavity. It is  als o be s t and s e ns itive  in e valuating
cortical bone  invas ion of m andible .16 H ow e ve r th e re
is  lim ite d data available  re garding accuracy of com -
pute d tom ograph y in de te ction of carcinom a. In one
s tudy com pute d tom ograph y is  82%  s e ns itive  and
71%  s pe cific for as s e s s m e nt of s q uam ous  ce ll
caricinom a.17 Th e  advantage s  of com pute d tom ogra-
ph y are  th at it can ide ntify th e  local or re gional e xte nt
of tum or, location of prim ary s ite  &  pre s e nce  or
abs e nce  dis tant m e tas tas is . It is  a w e ll e s tablis h e d
diagnos tic im aging m odality for initial s taging and
s urgical planning of h e ad and ne e k  cance r as  it pro-

vide s  s tructural inform ation at a h igh  s patial re s o-
lution.18 In Pak is tan com pute d tom ograph y s can is
ge ne rally pre fe rre d be caus e  of its  cos t e ffe ctive ne s s
&  w ide r availability.

Subjects and Methods

A cros s - s e ctional analytical  s tudy, conducte d at
De partm e nt of Radiology, Z iauddin Unive rs ity H os pital,
Karach i, from  1s t January 2015  to 31s t De ce m be r
2015. Th e  s am ple  s iz e  w as  calculate d on Lin Naing
s am ple  s iz e  calculator. Th e  s e ns itivity and s pe cificity
of CT s can  for de te cting s q uam ous  ce ll carcinom a
of oral cavity is  re porte d to be  82%  and 71% ,
re s pe ctive ly; and re porte d pre vale nce  of 50% .19 ,20

Th us  at a confide nce  inte rval of 9 5% , w ith  m argin of
e rror w ith in 10%  th e  s am ple  s iz e  calculate d to de te r-
m ine  oral carcinom a on CT s can  w as  161 patie nts .
Purpos ive  non-probability s am pling w as  us e d.
Inclus ion crite ria w e re  all patie nts  (all age s ) w ith  any
or all clinical pre s e ntation lik e  fungating oral m as s ,
oral ulce r patch  on oral m ucos al lining and difficulty
in ch e w ing, m oving jaw  and tongue  w as  include d.
Patie nts  w ith  alre ady diagnos e d or w h o h ad tak e n
tre atm e nt for oral carcinom a w e re  e xclude d. Purpos e
and proce dure  of s tudy w as  e xplaine d including th e
ris k s  and be ne fits . Afte r obtaining th e  inform e d
cons e nt, CT s can of s us pe cte d oral carcinom a  w as
pe rform e d on TO SH IBA ASTEIO N m ultis lice  CT
s canne r w ith  intrave nous  contras t. CT w as  pe rform e d
in th e  coronal and axial plane s .Im age s w e re  analyz e d
by a s e nior radiologis t h aving atle as t 5 ye ars  pos t
fe llow s h ip e xpe rie nce . Re le vant patie nt data w as
colle cte d on th e  proform a re garding th e ir biodata,
pre s e nting com plaints , provis ional clinical diagnos is
along w ith  radiological findings , all patie nts  in s tudy
unde rw e nt h is topath ology w h ich  w as  tak e n as  gold
s tandard in th e  s tudy. H is topath ology re s ults  w e re
th e n follow e d and re corde d on proform a. Data w as
colle cte d and analyz e d us ing IBM SPSS (Ch icago,
IL) ve rs ion 20. Male  to fe m ale  ratio for ge nde r and
m e an ± SD for age  dis tribution w as  com pute d.
Se ns itivity, s pe cificity, pos itive  pre dictive  value , ne ga-
tive  pre dictive  value  and accuracy of com pute d
tom ograph y in de te cting s q uam ous  ce ll carcinom a
of oral cavity by tak ing h is topath ology as  th e  gold
s tandard. Kappa s tatis tic w as  calculate d to tak e  into
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account cons ide ring p-value  of 0.05 as  s tatis tically
s ignificant.

Discussion

Carcinom as  of th e  oral cavity and oroph arynx cons -
titute  approxim ate ly 2%  to 5%  of h e ad and ne ck
cance rs . Alcoh ol abus e  and tobacco ch e w ing, inclu-
ding ch e w ing Sh am m a, pre dis pos e  individuals  to th e
de ve lopm e nt of cance r in th e  oral cavity.
A pe rs is ting ris e  in th e  age  s tandardiz e d incide nce
rate  for oral cance r is  obs e rve d in Karach i in both
ge nde rs  and in all age  groups . A de cre as e  in th e  inci-

Results

O ne  h undre d and s ixty one  patie nts  fulfilling th e
inclus ion crite ria w e re  include d in th is  s tudy.Th e re
w e re  100 (62.1% ) m ale s  and 61 (37.9 % ) fe m ale s .
Th e  m e an ± s tandard de viation age  of s tudy popu-
lation 43.9  ± 16.9  ye ars  and m e an duration of s ym p-
tom s  w as  19 .1 ± 7 m onth s . Th e re  w e re  14 (8.7% )
patie nts  in th e  < 20-20 ye ars  of age  group, 59  (36.6% )
patie nts  w e re  21-40 ye ars  of age  group, 57 (35.4% )
patie nts  w e re  in th e  41-60 ye ars  of age  group and
31(19 .3% ) patie nts  w e re  in th e  >60 ye ars  of age
group. On analys is  of com pute d tom ograph y findings
of s q uam ous  ce ll carcinom a of oral cavity, it w as
obs e rve d th at 111 (68.9 % ) patie nts  h ad pos itive
findings  of s q uam ous  ce ll carcinom a on m ultis lice
com pute d tom ograph y as  com pare d to th is  50 (31.1% )
patie nts  h ad ne gative  findings . On analys is  of h is to-
path ological findings  of s q uam ous  ce ll carcinom a of
oral cavity, it w as  obs e rve d th at 117 (72.7% ) patie nts
h ad pos itive  findings  on h is topath ological e xam ination
for diagnos is  of s q uam ous  ce ll carcinom a of oral ca-
vity. 9 5 (59 % ) h ad true  pos itive  diagnos is , 28 (17.4% )
h ad true  ne gative  diagnos is , 16 (9 .9 % ) h ad fals e
pos itive  and 22 (13.7% ) h ad fals e  ne gative  diagnos is .
On analys is  of fre q ue ncy of true  pos itive , true  ne gative ,
fals e  pos itive  and fals e  ne gative  cas e s  am ong th e
age  group, it w as  obs e rve d th at out of 14 cas e s  of
<20-20 ye ars  of age  group 04 (28.6% ) h ad true  pos i-
tive  diagnos is , 07 (50% ) h ad true  ne gative  diagnos is ,
02 (14.3% ) h ad fals e  pos itive  diagnos is  and 01 (7.1% )
h ad fals e  ne gative  diagnos is . Out of 59  patie nts  of
21-40 ye ars  of age  group 30 (50.8% ) h ad true  pos itive ,
15 (25.4% ) h ad true  ne gative , 03 (5.1% ) h ad fals e
pos itive  and 11 (18.6% ) patie nts  h ad fals e  ne gative
diagnos is . Out of 57 patie nts  of 41-60 ye ars  of age
group 36 (63.2% ) h ad true  pos itive  diagnos is , 05
(8.8% ) h ad true  ne gative  diagnos is , 07 (12.3% ) h ad
fals e  pos itive  diagnos is  and 09  (15.8% ) h ad fals e
ne gative  diagnos is  (p=0.001) (Tab. 1).
It w as  obs e rve d th at m ultis lice  CT h as  th e  s e ns itivity
of 80.8% , s pe cificity of 68.3% , pos itive  pre dictive
value  of 88.3% , ne gative  pre dictive  value  of 56%  and
accuracy of 78.3%  (Tab. 2).

<20-20 years

21-40 years

41-60 years

>60 years

P=0.001

True positive, True negative, False positive, False negative

True positive True negative False positive False negative
Age group

4

28.6%

30

50.8%

36

63.2%

25

80.6%

7

50.0%

15

25.4%

5

8.8%

1

3.2%

2

14.3%

3

5.1%

7

12.3%

4

12.9%

1

7.1%

11

18.6%

9

15.8%

1

3.2%

Table 1: Analys is  of fre q ue ncy of true  pos itive , true  ne gative ,
fals e  pos itive  and fals e  ne gative  cas e s  am ong th e  age  group

Variable

Accuracy

Sensitivity

Specficity

PPV

NPV

Percentage

78.3%

80.8%

68.3%

88.3%

56%

Table 2: Analys is  of diagnos tic accuracy of com pute d tom ograph y

True positive, True negative, False positive, False negative

True positive, True negative, False positive, False negative

100

80

60

40

20

0
True positive True negative False positive False negative

Figure 1: Analys is  of true  pos itive , true  ne gative , fals e  pos itive ,
fals e  ne gative
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de nce  of lip cance r in m ale s  w as  as s ociate d w ith  a
le ve ling of rate s  in fe m ale s . Mode rate  upw ard tre nds
w e re  obs e rve d for cance r tongue  and a dram atic
incre as e  w as  obs e rve d for cance r ch e e k . As  dis tinct
from  oth e r ge ograph ical are as  oral cance r re m aine d
e q ually com m on in m ale s  and fe m ale s . A ris ing
incide nce  is  als o e q ually obs e rve d in th e  young m ale s
and fe m ale s  in th is  population. Oral cance r tre nds
s h ould be  inte rpre te d in te rm s  of e xpos ure  to ris k

Figure 1: Sq uam ous  ce ll carcinom a of righ t s ide d ch e e k

Figure 2: Sq uam ous  ce ll carcinom a of righ t s ide d low e r lip

factors  s uch  as  be tal q uid, are ca nut and tobacco
us e  in th e  population. In Karach i s pe cifically and in
Pak is tan ge ne rally, alcoh ol is  a notable  om is s ion as
a ris k  factor, h ow e ve r tobacco, are ca nut, be tal q uid,
paan m as ala, and poor die t are  as s ociate d w ith
as pe rgillus  contam ination of are canut. Th e  age -
s tandardiz e d annual incide nce  for cance r of th e  lip,
re m aine d unch ange d as  no ch ange  in th e  s m ok ing
h abits  h as  be e n obs e rve d in Karach i. Th e re  is
h ow e ve r, a s h arp upw ard tre nd in ch e w ing h abits  in
th e  re ce nt pas t. Eve ry ye ar Pak is tan im ports  ove r
one  lak h  tonne s  of are ca nut from  Indone s ia and
India.21

Th e  oral cavity is  a ch alle nging are a for radiological
diagnos is . Soft-tis s ue , glandular s tructure s  and
os s e ous  re lations  are  in clos e  proxim ity and a s ound
unde rs tanding of radiological anatom y, com m on
path ology and path w ays  of dis e as e  s pre ad is  re q uire d.
A com bination of CT, MRI and ultras onograph y m ay
be  us e d. CT and MRI are  com ple m e ntary in th e  as s -
e s s m e nt of h e ad and ne ck  path ology.22 CT is  re adily
acce s s ible  and offe rs  fas te r im age  acq uis ition; th e re -
fore , CT s e rve  as  a firs t-line  inve s tigation to broadly
dis tinguis h  path ological proce s s e s . In im aging h e ad
and ne ck  cance r, CT provide s  a be tte r as s e s s m e nt
of cortical bone  involve m e nt23 and MRI h as  th e
advantage  of be tte r ch aracte ris ing local tum our e xte nt,
bone  m arrow  involve m e nt and de te ction of pe rine ural
s pre ad.24 Ultras ound w ith  a h igh -re s olution line ar
trans duce r can be  us e d to as s e s s  th e  s ubm andibular
re gion and to guide  biops y. Intra-oral ultras ound is
us e d le s s  fre q ue ntly. Som e  m alignant le s ions  m ay
m im ic a be nign tum or, s uch  as  th e  ade noid cys tic or
m ucoe pide rm oid carcinom a. H is topath ologic diagnos is
is  th e re fore  ne ce s s ary for th e  final diagnos is  be fore
tre atm e nt by s urge ry or radioth e rapy. PET s canning
is  indicate d in th e  follow ing ins tance s : in s e arch  of
an unk now n prim ary tum or, in patie nts  w h o h ave  a
ne ck  m as s  s e condary to carcinom a, if a re curre nt
carcinom a m ay be  pre s e nt, or w h e re  CT is  inconclu-
s ive  for m e tas tatic lym ph  node s  in th e  ne ck .25

Oral cance rs  can s pre ad by th e  follow ing route s :
e xte ns ion along th e  s ubm ucos a, dire ct invas ion into
adjace nt s tructure s , pe rine ural s pre ad and lym ph
node  m e tas tas is . Th e  oral m ucos al s pace  h as  bilate ral
drainage  to th e  s ubm e ntal and s ubm andibular lym ph
node s . Any as ym m e trically e nlarge d lym ph  node s  in
th e  prim ary drainage  s ite  s h ould be  re garde d as  s us -
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picious , e ve n if th e y are  s ubce ntim e tre . Th e  re te ro
m andibular trigone  (RMT) and root of tongue  are  tw o
im portant s ite s  of tum our s pre ad. Involve m e nt of th e
root of tongue  ups tage s  oral cavity tum ours  to T4 by
th e  TNM s taging s ys te m . Involve m e nt of th e  lingual
s e ptum  re nde rs  th e  patie nt uns uitable  for h e m iglos s e c-
tom y.26

CT te ch niq u e  can b e  m odifie d to de m ons trate
path ology. Puffe d ch e e k  CT h as  a us e ful role  in
as s e s s ing m ucos al tum ours  w h e re  m ucos al s urface s
are  oppos e d.27 Sm all tum ours  in th e  m ucos a m ay
oth e rw is e  not be  s e e n.
Malard O e t al.28 in th e ir s tudy re porte d th at oral and
oroph arynge al carcinom as  are  ch aracte riz e d by a
h igh  incide nce  of node  m e tas tatic involve m e nt and
local e xte ns ion. Th e  s tudy com pare d th e  TN s tage
of patie nts  by clinical and com pute d tom ograph y (CT)
e xam ination to pos tope rative  h is topath ology.
Se ns itivity of CT for tum or e xte ns ion w as  82% ,
pre dictive  value  for bone  involve m e nt 67% . Clinical
e xam ination w as  poor in pre dicting th e  pre s e nce
(54% ) or abs e nce  (56% ) of node  involve m e nt.
Se ns itivity of CT for as s e s s m e nt of node  involve m e nt
w as  80% , s pe cificity 71% , pos itive  pre dictive  value
67% , and ne gative  83% .
Fre ire  AR , e t al. in th e ir s tudy re porte d th at clinical
e xam ination alone  is  not e nough  to e s tablis h  th e  true
e xte nt of local involve m e nt and re gional m e tas tas e s .
It h as  be e n s ugge s te d th at com pute d tom ograph y
(CT) m ay provide  valuable  inform ation for pre tre atm e nt
s taging.

Conclusion

Multis lice  CT h ad good s e ns itivity and s pe ficity in th e
diagnos is  of s q uam ous  ce ll carcinom a of oral cavity.It
is  als o be s t in e valuating  cortical bone  invas ion. It is
cos t e ffe ctive  &  w ide ly available . Early de te ction and
tre atm e nt is  th e  s h ort-te rm  goal be caus e  th is  re s ults
in cons ide rably be tte r s urvival rate s .
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