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Introduction

Th yroid nodular dis e as e  is  ch aracte riz e d by th e  pre -
s e nce  of one  or m ore  palpable  or non palpable  nodu-
le s  w ith in th e  s ubs tance  of th e  th yroid gland. A th yroid
nodule  is  de fine d as  a dis cre te  le s ion w ith in th e  th yroid
gland th at is  dis tinguis h able  from  th e  adjace nt
pare nch ym a by ultras onograph y.1 Th yroid nodule s
occur w ith  re lative ly h igh  fre q ue ncy in th e  ge ne ral
population w ith  pre vale nce  of 4-7%  by palpation alone
and 13%  to 67%  (ave rage  40% ) by s onograph ic
e valuation.2 H ow e ve r, le s s  th an 7%  of th yroid nodule s
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BACKGROUND: Ultras ound e las tograph y is  a noninvas ive  te ch niq ue  for e valuating th yroid nodule s  th at
e ncom pas s e s  a varie ty of approach e s  s uch  as  s upe rs onic s h e ar im aging and acous tic radiation force  im puls e
im aging as  w e ll as  re al-tim e  tis s ue  e las tograph y. Th is  te ch niq ue  is  ve ry us e ful in diffe re ntiating m alignant th yroid
nodule s  from  be nign one s . OBJECTIVE: To de te rm ine  th e  diagnos tic accuracy of ultras ound e las tograph y in
diffe re ntiating be nign from  m alignant th yroid nodule s  by us ing FNAC as  a re fe re nce  s tandard. METHODOLOGY:

165 patie nts  w e re  s e le cte d for th is  s tudy. Th e  ultras ound e xam ination including gre y s cale , dopple r as  w e ll as
e las tograph y of th yroid nodule s . Th e n ultras ound guide d FNAC of s e le cte d nodule  w as  pe rform e d and its  re s ult
w as  obtaine d in orde r to com pare  diagnos is  of ultras ound e las tograph y and cytolology as  ope rational de finition.
RESULTS: In our s tudy, 42.42%  (n=70) w e re  m ale s  and 57.58%  (n=9 5) w e re  fe m ale s ,61.82%  (n=102) w e re
be tw e e n 18-40 ye ars  of age  w h ile  38.18%  (n=63) w e re  be tw e e n 41-60 ye ars  of age , Me an ± SD w as  calculate d
as  35.81 ± 9 .03 ye ars , fre q ue ncy of m alignant th yroid nodule s  on re fe re nce  s tandard w as  re corde d as  6.67%
(n=11) w h ile  9 3.33%  (n=154) w e re  be nign, FNAC as  re fe re nce  s tandard s h ow s  th at 81.82% , 9 5.45% , 56.25% ,
9 8.65%  and 9 8.09 %  h ad s e ns itivity, s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive  value , and accuracy
rate . CONCLUSION: Elas tograph y h as  gre at pote ntial as  an adjunctive  tool w ith  oth e r ultras ound m odalitie s  in
diagnos ing be nign and m alignant th yroid le s ions . It is  e as y and rapid to pe rform  and re duce s  th e  burde n of
unne ce s s ary invas ive  proce dure s .
Key words: Th yroid nodule s , be nign, m alignant, e las tograph y diffe re ntiating, FNAC
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are  m alignant.2 Th e  pre vale nce  of th e s e  nodule s  in
a population de pe nds  on a num be r of pre dis pos ing
factors  lik e  age , s e x, die t, iodine  de ficie ncy and radia-
tion e xpos ure .3 Th e  incide nce  of all th yroid dis e as e s
is  h igh e r in fe m ale s  th an in m ale s .4

Nodular th yroid dis e as e  is  th e  m os t com m on caus e
of th yroid e nlarge m e nt. Majority of patie nts  w ith  th yroid
dis e as e  pre s e nt w ith  m idline  ne ck  s w e lling, occas io-
nally caus ing dys ph agia and h oars e ne s s  of voice .
Broadly th e  th yroid dis e as e s  are  clas s ifie d into th re e
cate gorie s : (i) be nign th yroid m as s e s  (ii) m alignant
tum ors  of th yroid gland, and (iii) diffus e  th yroid e nlarge -



201PJR July - September 2017; 27(3)PAK ISTAN JOU RNAL  OF RADIOLOGY

as s ociate d w ith  be nign cytology. H e nce  if w e  find
s im ilar diagnos tic accuracy as  re porte d in lite rature
th e n in future  ultras ound e las tograph y can be  us e d
as  a pow e rful adjunct tool w ith  oth e r ultras ound
m odalitie s   for e arly de te ction of be nign or m alignant
conditions  and avoid unne ce s s ary invas ive  w ork up
and anxie ty for patie nts .

OPERATIONAL DEFINITIONS:

Diagnosis on cytology: Malignant m e ans  atypical
m alignant ce lls  s e e n in cytology and be nign m e an
norm al h e alth y th yroid tis s ue  w ith out any e vide nce
of atypical ce lls  on cytological e xam ination.

Diagnosis of benign and malignant using ultra-

sound elastography and strain ratio: Each  nodule
is  as s igne d an e las tograph y s core  bas e d on 4 point
s cale  according to th e  clas s ification. Patie nts  w e re
cons ide re d as  be nign if th e y got Score  1 or 2 and
Strain Ratio < 3 w h ile  m alignancy w as  labe le d if w e
ge t s core  3 or 4 and Strain Ratio > 3. Strain Ratio of
e ach  nodule  is  calculate d by dividing th e  s train value
of norm al tis s ue  by th at of nodule . Th e  borde r line  of
le s ion is  m anually trace d and th e  h om oge nous
adjace nt th yroid tis s ue  is  us e d as  a re fe re nce  to
calculate  th e  SR autom atically by us ing a de dicate d
s oft w are  conne cte d to ultras ound m ach ine . Strain
ratio is  calculate d by dividing th e  s train value  of
norm al th yroid tis s ue  by th at of nodule .

DIAGNOSTIC ACCURACY

True Positive: If m alignancy is  diagnos e d on
ultras ound e las tograph y +  s train ratio and cytology
s h ow s  m alignancy

False Positive: If m alignancy is  diagnos e d on
ultras ound e las tograph y +  s train ratio and cytology
s h ow s  be nign le s ion

False Negative: If be nign is  diagnos e d on ultras ound
e las tograph y +  s train ratio and cytology s h ow s
m alignancy

True Negative: If be nign is  diagnos e d on ultras ound
e las tograph y +  s train ratio and cytology s h ow s  be nign
le s ion.

m e nt.4 Cytology of th yroid nodule s  re m ains  as  a
re fe re nce  s tandard h as  s e ns itivity and s pe cificity of
100%  and 9 8.7%  re s pe ctive ly.5

It is  of clinical im portance  to diagnos e  m alignant
nodule s  from  be nign one s  w h ich  do not re q uire
s urge ry and th e  ch alle nge  is  to e valuate  th e  th yroid
nodule  and to de cide  w h ich  patie nt s h ould unde rgo
cytology.6 Conve ntional ultras ound doe s  not provide
dire ct inform ation corre s ponding to th e  h ardne s s  of
a nodule . H e nce , e las tograph y is  a ne w ly de ve lope d
dynam ic te ch niq ue  th at us e s  ultras ound to provide
an e s tim ation of tis s ue  s tiffne s s  by m e as uring th e
de gre e  of dis tortion unde r th e  application of an e xte r-
nal force . Ultras ound e las tograph y is  applie d to s tudy
th e  h ardne s s /e las ticity of nodule s  to diffe re ntiate
m alignant from  be nign le s ions .7

A re ce nt s tudy in 2014 re porte d th at on re al-tim e
ultras ound e las tograph y, 47 of 62 be nign nodule s
(76% ) h ad a s core  of 1 or 2, w h e re as  15 of 16 m alig-
nant nodule s  h ad a s core  of 3 to 5, w ith  s e ns itivity
of 9 3.7% , s pe cificity of 9 0% , a pos itive  pre dictive
value  of 71% , and a ne gative  pre dictive  value  of
9 8% .6 Anoth e r s tudy re porte d th at Fifty-four of th e
84 nodule s  h ad s core s  of 1 and 2, and 50 of th e s e
nodule s  w e re  diagnos e d at cytology as  be nign. Th irty
of th e  84 nodule s  h ad a s core  of 3 and 4, and 21 of
th e s e  nodule s  w e re  diagnos e d at cytology as
m alignant. Th e  s core s  of 1 and 2 w ith  Itoh  crite ria
w e re  s ignificantly s e e n in be nign nodule s , w h e re as ,
s core s  of 3 and 4 w e re  s ignificantly s e e n in m alignant
nodule s  (p <0.05) w ith  s e ns itivity 84% , s pe cificity
84.7% , PPV 70% , NPV 9 2.6%  and accuracy 84.5% .8

Th e  rationale  of th is  s tudy is  to confirm  th e  role  of
diagnos tic accuracy of ultras ound e las tograph y in
diffe re ntiating be nign from  m alignant th yroid nodule s
by tak ing fine  ne e dle  as piration cytology as  re fe re nce
s tandard in our population. Globally a lot of re s e arch e s
h ave  be e n publis h e d and th e y pre fe rre d ultras ound
e las tograph y in diffe re ntiating be nign from  m alignant
th yroid nodule s ,6,8 h ow e ve r in our country large r
pros pe ctive  s tudie s  are  ne e de d to confirm  th e s e
re s ults  and e s tablis h  th e  role  of th is  ne w  te ch niq ue .
W e  s till re lay on cytology th at is  an invas ive  proce dure
and tak e s  tim e  for diagnos is . Ultras ound e las tograph y
is  an e as y and rapid im aging te ch niq ue  th at is  us e ful
in diffe re ntial diagnos is  of th yroid cance r. Its  us e
w ould de finite ly re duce  th e  rate  of unne ce s s ary th yroid
biops ie s  be caus e  of its  h igh  e las ticity is  be ing h igh ly
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w ing/ calcification produce  artifacts  (as s e s s e d on
e las tograph ic e xam ination).

DATA COLLECTION PROCEDURE:

A total of 165 patie nts  w e re  tak e n from  patie nts
m e e ting inclus ion crite ria and pe rm is s ion from
‘H os pital Eth ical Com m itte e ’ &  inform e d cons e nt w as
obtaine d be fore  com m e ncing th e  s tudy. Patie nts  bas ic
de m ograph ic (age , ge nde r) and clinical h is tory w e re
tak e n afte r an inform e d cons e nt. All patie nts  re fe rre d
to diagnos tic radiology de partm e nt CMH  Lah ore  to
unde rgo ultras ound e las tograph y, Th e  ultras ound
m ach ine  X TOUCH  w as  us e d for all patie nts  w ith  a
7.5 (5-12 MH z ) h igh  fre q ue ncy line ar array trans duce r
by us ing both  conve ntional gray-s cale  and e las to-
graph ic s canning. Ultras ound e xam ination w as  done
in a dim  ligh t room  in a com fortable  te m pe rature  (22°C
- 24°C). All patie nts  w e re  e xam ine d in s upine  pos ition
w ith  h ype re xte nde d ne ck . Th e  ultras ound e xam ination
s tarte d w ith  B m ode  im aging acce s s  th yroid nodular
s iz e , its  s olid nature , pre s e nce  of s ufficie nt s urrounding
re fe re nce  tis s ue   and inte rnal vas cularity on dopple r
and. Th e  re gion of inte re s t (RO I) is  ce nte r on th e
le s ion including s ufficie nt s urrounding th yroid tis s ue .
Th e  patie nt w as  as k e d to avoid s w allow ing and h old
bre ath  during e xam ination to m inim iz e  m otion of
th yroid gland. By applying appropriate  pre s s ure
e las ticity im age s  w e re  obtaine d. Th e  de form ity w as
re pre s e nte d by colour s cale  ove r th e  B m ode  im age
th at range  from  blue  (s ofte s t com pone nt w ith  gre ate s t
e las tograph ic s train) to re d (h arde s t com pone nt w ith
no e las tograph ic s train). Th e  im age s  w e re  dis playe d
on s plit- s cre e n m ode  w ith  ultras ound gre y s cale
im age s  on le ft and ultras ound e las tograph y im age s
on righ t. Strain ratio of e ach  nodule  w as  calculate d
by dividing th e  s train value  of norm al tis s ue  by th at
of nodule . Th e  borde r line  of le s ion w as  m anually
trace d and th e  h om oge nous  adjace nt th yroid tis s ue
w as  us e d as  a re fe re nce  to calculate  th e  SR auto-
m atically by us ing a de dicate d s oftw are  conne cte d
to ultras ound m ach ine . For ultras ound guide d FNAC
inform e d cons e nt w as  tak e n from  all patie nts , (22-25
guage ) ne e dle  is  s e le cte d and unde r as e ptic
conditions  s am ple  is   colle cte d and s e nt for e valuation
at th e  m ain laboratory of CMH  Lah ore . Th e  re port of
th e  cytology w as  obtaine d in orde r to com pare
diagnos is  of ultras ound e las tograph y and cytolology
as  ope rational de finition.

1.  Se ns itivity

2.  Spe cificity

3.  Pos itive  pre dictive  value

4.  Ne gative  pre dictive  value

=

=

=

=
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a +  c

x 100

d
b +  d

x 100

a
a +  b

x 100

d
c +  d

x 100

Material and Methods

STUDY SETTING: Th is  s tudy w as  conducte d at
Diagnos tic Radiology De partm e nt, CMH  Lah ore

DURATION OF STUDY: Th e  s tudy w as  of 6 m onth s
duration; From : 01-07-2016  to  31-12-2016

STUDY DESIGN: Th is  is  a “Cros s -s e ctional s tudy”

SAMPLING TECHNIQUE: Th is  is  a “Non-probability
Cons e cutive  Study”

SAMPLE SIZE: 165 cas e s  w e re  tak e n as  s am ple
s iz e  is  calculate d by us ing e xpe cte d ave rage
pe rce ntage   40%  pre vale nce  of th yroid nodule  and
e xpe cte d s e ns itivity of 9 3.7% , s pe cificity of 9 0%  of
ultras ound e las tograph y at 5%  m argin of e rror for
s e ns itivity and 5%  m argin of e rror for s pe cificity and
9 5%  confide nce  le ve l.

SAMPLE SELECTION:

Inclusion Criteria: Patie nts  age d 18-60 ye ars  of
e ith e r ge nde r h aving s olid nodule  in th yroid lobe  on
conve ntional ultras ound e xam ination include d, s olid
nodule  appe ars  e ch oge nic, h aving variable  s h ape s ,
intrins ic vas cularity and at le as t 08-15 m m  in s iz e
unde rw e nt e las tograph y/cytology.

Exclusion Criteria:

  Uncoope rative  and non-w illing patie nts
  Cys tic nodule s  w ith out any  s olid com pone nt
  Large  nodule s  occupying >75%  of th yroid lobe
volum e  be caus e  ins ufficie nt s urrounding norm al
th yroid tis s ue  to be  us e d as  re fe re nce .( as s e s s e d on
ultras ound)
  O n ultras ound th yroid nodule s  w ith  pe riph e ral
calcification are  e xclude d be caus e  pos te rior s h ado-



203PJR July - September 2017; 27(3)PAK ISTAN JOURNAL  OF RADIOLOGY

Fre q ue ncy of m alignant th yroid nodule s  on re fe re nce
s tandard w as  re corde d as  6.67%  (n=11) w h ile  9 3.33%
(n=154) w e re  be nign. (Tab. 3)

DATA ANALYSIS:

Us ing SPSS ve rs ion 22 data w as  e nte re d and
analyz e d. All q ualitative  variable s  of Be nign and
m alignant cas e s  on cytology and ultras ound e las to-
graph y w e re  pre s e nte d in th e  form  of fre q ue ncy and
pe rce ntage s . Me an and s tandard de viation w as  us e d
to e xpre s s  th e  continuous  variable  s uch  as  age  of
th e  patie nts . 2 x 2 table  w as  m ade  to calculate  Se n-
s itivity, s pe cificity, pos itive  pre dictive  value  and ne ga-
tive  pre dictive  value  of ultras ound e las tograph y tak ing
cytology as  re fe re nce  s tandard. Data w as  s tratifie d
for age  and ge nde r to addre s s  e ffe ct m odifie rs  and
pos t s tratification ch i-s q uare  te s t w as  us e d. P-value
 0.05 w as  tak e n as  s ignificant.

Results

A total of 165 cas e s  fulfilling th e  inclus ion/e xclus ion
crite ria w e re  e nrolle d to de te rm ine  th e  role  of ultra-
s ound e las tograph y in diffe re ntiating be nign from
m alignant th yroid nodule s  by us ing FNAC as  re fe re nce
s tandard.
Age  dis tribution of th e  patie nts  w as  done , it s h ow s
th at 61.82%  (n=102) w e re  be tw e e n 18-40 ye ars  of
age  w h ile  38.18%  (n=63) w e re  be tw e e n 41 - 60 ye ars
of age , Me an +  SD w as  calculate d as  35.81 ± 9 .03
ye ars . (Tab. 1)

Number
of patients

Table 1: Age  dis tribution (n = 165)

18-40

41-60

Total

Mean ± SD

%

102

63

165

61.82

38.18

100

Age (in years)

35.81 ± 9.03

Ge nde r dis tribution s h ow s  th at 42.42%  (n=70) w e re
m ale  and 57.58%  (n=9 5) w e re  fe m ale s . (Tab. 2)

Number
of patients

Table 2: Ge nde r dis tribution (n = 165)

Male

Female

Total

%

70

95

165

42.42

57.58

100

Gender

Role  of  ultras ound e las tograph y in diffe re ntiating
be nign from  m alignant th yroid nodule s  by k e e ping
cytology as  re fe re nce  s tandard s h ow s  th at 81.82% ,
9 5.45% , 56.25% , 9 8.65%  and 9 8.09 %  h ad s e ns itivity,
s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive
value , and accuracy rate . (Tab. 4)

Number
of patients

Table 3: Fre q ue ncy of m alignant th yroid nodule s  on re fe re nce
s tandard (n = 165)

Malignant

Benign

Total

%

11

154

165

6.67

93.33

100

Thyroid nodules

Th e  data w as  s tratifie d for age  and ge nde r to addre s s
e ffe ct m odifie rs  and pos t s tratification ch i-s q uare  te s t
w as  us e d. P-value   0.05 w as  tak e n as  s ignificant.
(Tab. 5-6)

Cytology

Table 4: Role  of ultras ound e las tograph y in diffe re ntiating be nign
from  m alignant th yroid nodule s  by us ing FNAC as  re fe re nce

s tandard (n = 165)

Positive

Negative

Total

Total

True positive(a)

9 (5.45%)

False negative(c)

2 (1.21%)

a + c

11 (6.67%)

a + b

16(9.70%)

c + d

149 (90.30%)

165 (100%)

Ultrasound
Elastography Malignant

(Positive)
Malignant
(Negative)

False positive (b)

7 (4.24%)

True negative (d)

147 (89.09%)

b + d

154 (93.33%)

Se ns itivity          = a / (a +  c) x 100 =81.82%
Spe cificity          = d / (d +  b) x 100 = 9 5.45%
Pos itive  pre dictive  value    = a / (a +  b) x 100 =56.25%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 8.65%
Accuracy rate           = a +  d / (a +  d +  b +  c) x 100 = 9 8.09 %

Cytology

Positive

Negative

Total

P value

True positive(a) 6

False negative(c) 2

a + c  8

0.000

Ultrasound
Elastography Malignant

(Positive)
Malignant
(Negative)

False positive (b) 5

True negative (d) 89

b + d  94

Se ns itivity          = a / (a +  c) x 100 =75%
Spe cificity         = d / (d +  b) x 100 = 9 4.69 %
Pos itive  pre dictive  value    = a / (a +  b) x 100 =54.54%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 7.82%
Accuracy rate           = a +  d / (a +  d +  b +  c) x 100 = 9 3.25%

Age: 18-40 years
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In our s tudy, 42.42%  (n=70) w e re  m ale  and 57.58%
(n=9 5) w e re  fe m ale s , age  dis tribution of th e  patie nts
w as  done , it s h ow s  th at 61.82%  (n=102) w e re  be tw e e n
18-40 ye ars  of age  w h ile  38.18%  (n=63) w e re  be tw e e n
41-60 ye ars  of age , m e an ± SD w as  calculate d as
35.81 ± 9 .03 ye ars , fre q ue ncy of m alignant th yroid
nodule s  on re fe re nce  s tandard w as  re corde d as
6.67%  (n=11) w h ile  9 3.33%  (n=154) w e re  be nign,
diagnos tic accuracy of ultras ound e las tograph y in
diffe re ntiating be nign from  m alignant th yroid nodule s
by k e e ping FNAC as  re fe re nce  s tandard s h ow s  th at
81.82% , 9 5.45% , 56.25% , 9 8.65%  and 9 8.09 %  h ad
s e ns itivity, s pe cificity, pos itive  pre dictive  value , ne gative
pre dictive  value , and accuracy rate .
Cytology of th yroid nodule s  re m ains  as  a re fe re nce
s tandard h as  s e ns itivity and s pe cificity of 100%  and
9 8.7%  re s pe ctive ly.5

It is  of clinical im portance  to diagnos e  m alignant
nodule s  from  be nign one s  w h ich  do not re q uire
s urge ry and th e  ch alle nge  is  to e valuate  th e  th yroid
nodule  and to de cide  w h ich  patie nt s h ould unde rgo
biops y.6 Conve ntional ultras ound doe s  not provide
dire ct inform ation corre s ponding to th e  h ardne s s  of
a nodule . H e nce , e las tograph y is  a ne w ly de ve lope d
dynam ic te ch niq ue  th at us e s  ultras ound to provide
an e s tim ation of tis s ue  s tiffne s s  by m e as uring th e
de gre e  of dis tortion unde r th e  application of an
e xte rnal force . Ultras ound e las tograph y is  applie d to
s tudy th e  h ardne s s /e las ticity of nodule s  to diffe re ntiate
m alignant from  be nign le s ions .7

A re ce nt s tudy in 2014 re porte d th at on re al-tim e
ultras ound e las tograph y, 47 of 62 be nign nodule s
(76% ) h ad a s core  of 1 or 2, w h e re as  15 of 16 m alig-
nant nodule s  h ad a s core  of 3 to 5, w ith  s e ns itivity
of 9 3.7% , s pe cificity of 9 0% , a pos itive  pre dictive
value  of 71% , and a ne gative  pre dictive  value  of
9 8% .6 Anoth e r s tudy re porte d th at Fifty-four of th e
84 nodule s  h ad s core s  of 1 and 2, and 50 of th e s e
nodule s  w e re  diagnos e d on cytology as  be nign. Th irty
of th e  84 nodule s  h ad a s core  of 3 and 4, and 21 of
th e s e  nodule s  w e re  diagnos e d on cytology as
m alignant. Th e  s core s  of 1 and 2 w ith  Itoh  crite ria
w e re  s ignificantly s e e n in be nign nodule s , w h e re as ,
s core s  of 3 and 4 w e re  s ignificantly s e e n in m alignant
nodule s  (p <0.05) w ith  s e ns itivity 84% , s pe cificity
84.7% , PPV 70% , NPV 9 2.6%  and accuracy 84.5% .8

Se ve ral s tudie s  h ave  e valuate d th e  accuracy and role
of SR for th e  de te ction of m alignant th yroid nodule s .

Cytology

Positive

Negative

Total

P value

True positive(a) 4

False negative(c) 0

a + c  4

0.000

Ultrasound
Elastography Malignant

(Positive)
Malignant
(Negative)

False positive (b) 4

True negative (d) 62

b + d  66

Se ns itivity         = a / (a +  c) x 100 =100%
Spe cificity         = d / (d +  b) x 100 = 9 3.9 4%
Pos itive  pre dictive  value    = a / (a +  b) x 100 =50%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =100%
Accuracy rate           = a +  d / (a +  d +  b +  c) x 100 = 9 2.57%

MALE

Cytology

Positive

Negative

Total

P value

True positive(a) 5

False negative(c) 2

a + c  7

6.97

Ultrasound
Elastography Malignant

(Positive)
Malignant
(Negative)

False positive (b) 3

True negative (d) 85

b + d  88

Se ns itivity          = a / (a +  c) x 100 =71.42%
Spe cificity         = d / (d +  b) x 100 = 9 6.59 %
Pos itive  pre dictive  value    = a / (a +  b) x 100 =62.5%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 7.70%
Accuracy rate           = a +  d / (a +  d +  b +  c) x 100 =9 4.47%

FEMALE

Table 6: Stratification for ge nde r

Cytology

Positive

Negative

Total

P value

True positive(a) 3

False negative(c) 0

a + c  3

0.000

Ultrasound
Elastography Malignant

(Positive)
Malignant
(Negative)

False positive (b) 2

True negative (d) 58

b + d  60

Se ns itivity         = a / (a +  c) x 100 =100%
Spe cificity         = d / (d +  b) x 100 = 9 6.67%
Pos itive  pre dictive  value    = a / (a +  b) x 100 =60%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =100%
Accuracy rate            = a +  d / (a +  d +  b +  c) x 100 = 9 5.06%

Age: 41-60 years

Table 5: Stratification for age

Discussion

Ultras ound e las tograph y h as  be e n introduce d as  a
noninvas ive  te ch niq ue  for e valuating th yroid nodule s
th at e ncom pas s e s  a varie ty of approach e s  s uch  as
s upe rs onic s h e ar im aging and acous tic radiation force
im puls e  im aging as  w e ll as  re al-tim e  tis s ue  e las to-
graph y.
Th is  s tudy w as  planne d w ith  th e  vie w  to confirm  th e
role  of e las tograph y in diffe re ntiating be nign from
m alignant th yroid nodule s  by us ing fine  ne e dle  as pi-
ration cytology as  re fe re nce  s tandard in our population.
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A re ce nt s tudy9  involving 344 th yroid nodule s
e valuate d th e  accuracy and inte r ope rator agre e m e nt
of SR for th e  de te ction of m alignancy. Th e  auth ors
found a s e ns itivity of 9 3%  and a s pe cificity of 9 2%
for th e  e xpe rt ope rator and e xce lle nt inte r ope rator
agre e m e nt. Data w e re  unaffe cte d by nodule  s iz e  or
th yroiditis . Th e s e  findings  w e re  confirm e d in
m ultivariate  analys is  de m ons trating a s ignificant
corre lation of th e  SR w ith  m alignancy.
Ch ong e t al.10 found th at alth ough  US e las tograph y
is  h e lpful to pre dict m alignant th yroid nodule s , th e
addition of SR to color m apping doe s  not im prove
pe rform ance  com pare d to color m apping alone . Th e y
als o found th at a ratio h igh e r th an 1.21 m ay s e rve
as  th e  be s t cut-off value  for pre dicting m alignancy.
H ow e ve r, according to th e  m e ta-analys is  publis h e d
in 2013, SR pe rform e d s ligh tly be tte r th an q ualitative
USE and any oth e r US fe ature s .
Anoth e r m e ta-analys is  publis h e d in 201311 include d
24 s tudie s  w ith  2624 patie nts  and 3531 th yroid nodule s
(9 27 m alignant and 2604 be nign). Th e ir s tatis tical
analys is  yie lde d diagnos tic pe rform ance  m e as ure s
w h ich  w e re  be tte r for SE th an for US fe ature s . Th e
s e ns itivitie s  and s pe cificitie s  w e re , re s pe ctive ly, as
follow s : e las ticity s core , 82%  and 82% ; s train ratio,
89 %  and 82% ; h ypoe ch oge nicity, 78%  and 55% ;
m icrocalcifications , 50%  and 80% ; irre gular m argins ,
66%  and 81% ; abs e nt h alo s ign, 56%  and 57% ;
nodule  ve rtical de ve lopm e nt, 46%  and 77% ; and
intranodular vas culariz ation, 40%  and 61% . Th e y
conclude d th at USE incre as e d US accuracy. Th e
diffe re nce s  in th e  re s ults  of th e  above  s tudie s  are
lik e ly to re s ult from  diffe re nce s  in th e  fre q ue ncy of
m alignancy w ith in th e  s tudy groups  as  w e ll as  th e
s pe cific te ch nology e m ploye d. Th e  ris k  of m alignancy
in th e  s tudy by Moon e t al.9  w as  30% , w h ile  in th e
one  by Az iz i e t al.13 it w as  11.40% , indicating th at
ve ry diffe re nt populations  w e re  be ing e valuate d.
Furth e rm ore , M oon e t al. e xclude d com ple x le s ions
w ith  > 20%  cys tic com pone nt or le s ions  containing
m acrocalcifications .9

Globally a lot of re s e arch e s  h ave  be e n publis h e d and
th e y pre fe rre d ultras ound e las tograph y in diffe re ntia-
ting be nign from  m alignant th yroid nodule s 6,8 but
large   pros pe ctive  s tudie s  ne e de d in our country to
confirm  th e s e  re s ults  and e s tablis h  diagnos tic accu-
racy of th is  ne w  te ch niq ue  e las tograph y.

Conclusion

Elas tograph y h as  gre at pote ntial as  an adjunctive
tool w ith  oth e r ultras ound m odalitie s  in diagnos ing
be nign and m alignant th yroid le s ions . It is  e as y and
rapid to pe rform  and re duce s  th e  burde n of unne ce s -
s ary invas ive  proce dure s .
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