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OBJECTIVE: Evaluate  th e  validity of a ne w  ultras ound clas s ification s ys te m  in diffe re ntiating m alignant from
be nign s olid th yroid nodule s , k e e ping FNAB (H /P) as  gold s tandard. MATERILAL AND METHODS: Th is  w as
a cros s  s e ctional validation s tudy conducte d in th e  De partm e nt of Radiology, M ilitary H os pital Raw alpindi.
H is topath ology (FNAB) w as  carrie d out at Arm e d Force s  ins titute  of Path ology (AFIP), Raw alpindi by h is topath ologis t.
Th e  duration of s tudy w as  08 m onth s  (Nove m be r 2012 till June  2013). RESULTS: A total of 210 patie nts  w e re
include d in th is  s tudy. M ajority of th e  patie nts  i.e . 27.14%  (n=57) w e re  be tw e e n 41-50 ye ars , m e an and s d w as
calculate d as  42.34 ± 4.78 ye ars , 56.19 % (n=118) w e re  m ale  and 43.81%  (n=9 2) fe m ale s , fre q ue ncy of th yroid
nodule s  (on FNAB as  gold s tandard) re ve als  as  19 .52% (n=41) m alignant and 80.48%  (n=169 ) be nign, validity
of a ne w  ultras ound clas s ification s ys te m  in diffe re ntiating m alignant from  be nign s olid th yroid nodule s , k e e ping
FNAB (H /P) as  gold s tandard w as  calculate d in Table   No. 4, w h e re  17.62%  (n=37) true  pos itive , 4.29 %  (n=9 )
fals e  pos itive , 1.9 0%  (n=4) fals e  ne gative , 76.19 %  (n=160) true  ne gative , w h ile  s e ns itivity, s pe cificity, pos itive
pre dictive  value , ne gative  pre dictive  value  and validity/diagnos tic accuracy w as  re corde d as  9 0.24% , 9 4.67% ,
80.43% , 9 7.56%  and 9 3.81%  re s pe ctive ly. CONCLUSION: W e  conclude d th at th e  validity of a ne w  ultras ound
clas s ification s ys te m  in diffe re ntiating m alignant from  be nign s olid th yroid nodule s , k e e ping FNAB (H /P) as  gold
s tandard is  s ignificantly h igh e r and re com m e nde d for diagnos is  of m alignant s olid th yroid nodule s  in future .
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ABSTRACT

Introduction

Th yroid nodule s  are  a com m on clinical condition.
Incre as ing w ith  patie nt age , th yroid nodule s  are  found
in up to 20%  of adults  by palpation and in up to 70%
on s onograph y and autops y s tudie s .1

Th yroid ultras ound (US) is  th e  m ajor diagnos tic
m odality for e valuating th yroid nodule s . Clas s ic US
ch aracte ris tics  of a be nign nodule  include  an ovoid
or flat s h ape  is oe ch oge nicity, a s m ooth  m argin, and
pe riph e ral vas cularity.2 US fe ature s  pre dictive  of
m alignant nodule s  include  th e  pre s e nce  of m icro

calcifications , m ark e d h ypoe ch oge nicity, irre gular
m argins , abs e nce  of a h alo, pre dom inantly s olid
com pos ition, talle r-th an-w ide  s h ape  and  intranodular
vas cularity. Som e  inve s tigators  s ugge s t th at a com -
bination of th e s e  US findings  provide s  be tte r diag-
nos tic accuracy th an only one  of th e s e  findings .2,4

O n th e  bas is  of a ne w  Ultras ound clas s ification
s ys te m  of Young H un Le e , ultras ound fe ature s  of
s olid th yroid nodule s  are  pros pe ctive ly clas s ifie d into
one  of five  cate gorie s :
1.  Be nign
2.  Probably be nign
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Age (in years)

20-30

31-40

41-50

51-60

61-70

Total

Mean and sd

%

43

51

57

37

22

210

20.48

24.29

27.14

17.62

10.47

100

Table 1: Age  dis tribution of th e  patie nts  (n = 210)

No. of Patients

42.34 ± 4.78

Gender

Male

Fe m ale

Total

%

118

9 2

210

56.19

43.81

100

Table 2: Ge nde r Dis tribution of th e  patie nts  (n = 210)

No. of Patients

Thyroid nodules

Malignant

Be nign

Total

%

41

169

210

19 .52

80.48

100

Table 3: Fre q ue ncy of th yroid nodule s  (on FNAB as  gold s tandard)
(n = 210)

No. of Patients
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3.  Borde rline
4.  Pos s ibly m alignant
5.  Malignant
Th is  clas s ification diffe rs  from  th e  pre vious  one  in
th at it only include s  s olid th yroid nodule s  and h as  5
cate gorie s  w h ile  old one  include d both  s olid and
cys tic nodule s  and h ad 2 cate gorie s .2,3

US m ay be  h e lpful in planning th e  e xte nt of s urge ry
in patie nts  w ith  a re ading of s us picious  for m alignancy
on FNAB. Th yroid m alignancy occurs  in approxim ate ly
26%  of patie nts  w ith  s us picious  for m alignancy, w ith
s e ns itivity, s pe cificity of 83.3% , 9 4.9 %  re s pe ctive ly
for ne w  US clas s ification. Th e  s e ns itivity, s pe cificity
for old clas s ification w as  9 6.4% , 74.5%  re s pe c-
tive ly.5,6

Th e  aim  of th is  s tudy is  to e xplore  th e  accuracy of
US diagnos is  for be nign and m alignant s olid th yroid
nodule s  us ing Le e  e t al’ re al-tim e  US pe rform ance
and clas s ification s ys te m  w ith  5 cate gorie s .2

(n=51) be tw e e n 31-40 ye ars , 20.48% (n=43) be tw e e n
20-30 ye ars , 17.62%  (n=37) be tw e e n 51-60 ye ars
and 10.47%  (n=22) be tw e e n 61-70 ye ars , m e an and
SD w as  calculate d as  42.34 ± 4.78 ye ars  (Tab. 1).

Methodology

Afte r acq uiring pe rm is s ion from  H os pital e th ical
com m itte e , indoor cas e s  fulfilling th e  inclus ion /
e xclus ion crite ria w e re  include d in th e  s tudy afte r
obtaining w ritte n inform e d cons e nt.
Ultras onograph y w as  pe rform e d us ing a 7.5 M H z
probe  of Alok a SSD 5500 in dim ly lit room  w ith
com fortable  te m pe rature  (22 - 24C) in s upine  pos ition.
All cas e s  unde rgoing ultras ound als o unde rw e nt afte r
fine  ne e dle  as piration biops y for cytology by h is to-
path ologis t. Th e  data w as  re corde d on th e  Pe rform a.

Results

A total of 210 cas e s  fulfilling th e  inclus ion/e xclus ion
crite ria w e re  include d in th e  s tudy to e valuate  th e
validity of a ne w  ultras ound clas s ification s ys te m  in
diffe re ntiating m alignant from  be nign s olid th yroid
nodule s , k e e ping FNAB (H /P) as  gold s tandard.
Age  dis tribution of th e  patie nts  w as  done  w h ich
s h ow s  th at m ajority of th e  patie nts  i.e . 27.14%  (n=57)
w e re  be tw e e n 41-50 ye ars , follow e d by 24.29 %

Ge nde r dis tribution of th e  patie nts  w as  done  w h e re

56.19 %  (n=118) w e re  m ale  and 43.81%  (n=9 2)

fe m ale s  (Tabl. 2).

Fre q ue ncy of th yroid nodule s  (on FNAB as  gold s tan-

dard) re ve als  as  19 .52%  (n=41) m alignant and

80.48%  (n=169 ) be nign (Tab. 3)

Validity of a ne w  ultras ound clas s ification s ys te m  in

diffe re ntiating m alignant from  be nign s olid th yroid

nodule s , k e e ping FNAB (H /P) as  gold s tandard w as

calculate d (Tab. 4) w h e re  17.62%  ( n=37) true  pos i-

tive , 4.29 %  (n=9 ) fals e  pos itive , 1.9 0%  (n=4) fals e

ne ga-tive , 76.19 %  (n=160) true  ne gative , w h ile

s e ns itivity, s pe cificity, pos itive  pre dictive  value ,

ne gative  pre -dictive  value  and validity/diagnos tic

accuracy w as  re corde d as  9 0.24% , 9 4.67% , 80.43% ,

9 7.56%  and 9 3.81%  re s pe ctive ly.



USG

Pos itive

Ne gative

Total

a +  b

46(21.9 0% )

c +  d

164(78.10% )

210(100%)

Table 4: Validity of a ne w  ultras ound clas s ification s ys te m  in
diffe re ntiating m alignant from  be nign s olid th yroid nodule s , k e e ping

FNAB (H /P) as  gold s tandard (n=210)

FNAB
Total

Positive Negative

True  pos itive (a)

37 (17.62% )

Fals e  ne gative (c)

4 (1.9 0% )

a + c

41 (19.52%)

Fals e  pos itive  (b)

9  (4.29 % )

True  ne gative  (d)

160 (76.19 % )

b + d

169(80.48%)

Se ns itivity = a / (a +  c) x 100 = 9 0.24%
Spe cificity = d / (d +  b) x 100 = 9 4.67%
Pos itive  pre dictive  value  = a / (a +  b) x 100 = 80.43%
Ne gative  pre dictive  value  = d / (d +  c) x 100 = 9 7.56%
Validity/Accuracy rate  = a +  d / (a +  d +  b +  c) x 100 = 9 3.81%
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and clas s ification s ys te m  w ith  5 cate gorie s .
Our findings  re ve ale d fre q ue ncy of th yroid nodule s
(w ith  FNAB as  gold s tandard) as  19 .52%  (n=41)
m alignant and 80.48%  (n=169 ) be nign. Th e  validity
of Young H un Le e  ultras ound clas s ification s ys te m
in diffe re ntiating m alignant from  be nign s olid th yroid
nodule s , k e e ping FNAB (H /P) as  gold s tandard w as
calculate d as  17.62%  (n=37) true  pos itive , 4.29 %
(n=9 ) fals e  pos itive , 1.9 0%  (n=4) fals e  ne gative ,
76.19 %  (n=160) true  ne gative , w h ile  s e ns itivity, s pe -
cificity, pos itive  pre dictive  value , ne gative  pre dictive
value  and validity/diagnos tic accuracy w as  re corde d
as  9 0.24% , 9 4.67% , 80.43% , 9 7.56%  and 9 3.81%
re s pe ctive ly.
Th e  findings  of th e  s tudy are  in agre e m e nt w ith  a
pre vious  USG s tudy by Kw ak  e t al, w h e re  th yroid
m alignancy occurs  in approxim ate ly 26%  of patie nts
w ith  s us picious  for m alignancy, w ith  s e ns itivity,
s pe cificity of 83.3% , 9 4.9 %  re s pe ctive ly. Th e  s e n-
s itivity and s pe cificity for th e  pre vious  diagnos tic
crite ria w e re  9 6.4%  and 74.5%  re s pe ctive ly.5,6 Our
ne w  Ultras onograph y clas s ification s ys te m  can m ore
re liably diffe re ntiate  be tw e e n be nign and m alignant
th yroid nodule s  (as  confirm e d on FNAB) and is
s ignificantly h e lpful to th e  ph ys icians  for accurate
diagnos is .
K im  and colle ague s 7 pros pe ctive ly analyz e d 155
incide ntally dis cove re d, non-palpable , s olid th yroid
nodule s  and found a m e an num be r of 2.6 s us picious
findings  pe r m alignant nodule  and an ove rall
s e ns itivity and s pe cificity of 9 4%  and 66%  re s pe c-
tive ly.
Ultras ound is  als o s upe rior to com pute d tom ograph y
s canning in e valuating th e  pre s e nce  of abnorm al
ce rvical lym ph  node s . Ce rvical lym ph  node s  can be
involve d in 20%  - 50%  of patie nts  w ith  diffe re ntiate d
th yroid cance r; m ore  s pe cifically, in th os e  individuals
w ith  papillary th yroid cance r.19 - 20 Pre ope rative
ultras ound can ide ntify s us picious  ce rvical lym ph a-
de nopath y in 20% –31%  of cas e s  of th yroid cance r,
th e re by pote ntially alte ring th e  e xte nt of and ove rall
s urgical approach  in th e s e  patie nts .21-22 Th is  im aging
m odality allow s  for th e  e arly de te ction of non-palpable
ce rvical lym ph  node  m e tas tas is  prior to th yroide ctom y
in patie nts  w ith  FNA-prove n or s us pe cte d th yroid
cance r th at oth e rw is e  m igh t h ave  be e n m is s e d
intraope rative ly, th e re by m inim iz ing th e  ris k  for
pe rs is te nt dis e as e .88-9 0

Discussion

Th yroid nodule s  are  a com m on clinical proble m .
Epide m iologic s tudie s  h ave  s h ow n th e  pre vale nce
of palpable  th yroid nodule s  to be  approxim ate ly 5%
in w om e n and 1%  in m e n living in iodine -s ufficie nt
parts  of th e  w orld.8,9  In contras t, h igh -re s olution
ultras ound (US) can de te ct th yroid nodule s  in 19 –67%
of random ly s e le cte d individuals  w ith  h igh e r fre -
q ue ncie s  in w om e n and th e  e lde rly.10 Th e  clinical
im portance  of th yroid nodule s  re s ts  w ith  th e  ne e d to
e xclude  th yroid cance r w h ich  occurs  in 5–15%
de pe nding on age , s e x, radiation e xpos ure  h is tory,
fam ily h is tory, and oth e r factors .11,12

At pre s e nt, re al tim e  ultras onograph y re m ains  th e
be s t m odality to s cre e n th yroid nodule s  and to
de te rm ine  w h ich  nodule s  s h ould be  s tudie d by FNAB
s us picion for m alignancy.13,14 Conve ntionally,
s onograph ic s igns  th at corre late  w ith  m alignant
le s ions  include  th e  follow ing:
a.  H ypoe ch oge nicity
b.  Blurre d or irre gular m argins
c.  M icrocalcifications , an
d.  Ante ropos te rior / trans ve rs e  diam e te r of 1 cm
e .  Intranodular pre dom inantly ce ntral vas cularity15-16

H ow e ve r th e  s e ns itivity, s pe cificity, NPV, and PPV
are  cons ide rably variable  from  s tudy to s tudy.17-18

W e  planne d th is  s tudy to e xplore  th e  accuracy of US
diagnos is  for be nign and m alignant s olid th yroid
nodule s  us ing Le e  e t. al’ re al-tim e  US pe rform ance
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Conclusion

W e  conclude d th at th e  validity of Le e  e t al ultras ound
clas s ification s ys te m  in diffe re ntiating m alignant from
be nign s olid th yroid nodule s , k e e ping FNAB (H /P)
as  gold s tandard is  s ignificantly h igh e r and re com -
m e nde d for e valuation of s olid th yroid nodule s .

Th e  de te rm ine d accuracy of US diagnos is  for be nign
and m alignant s olid th yroid nodule s  us ing re al-tim e
US us ing th e  5 cate gory clas s ification s ys te m  for
s olid nodule s  is  be tte r th an th e  pre vious  one  and is
re com m e nde d for s tandard us age  of e valuation of
s olid th yroid nodule s .
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