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Introduction

W e  as s e s s e d th e  utility of ultras ound im aging in
de te cting abnorm alitie s  of th yroid gland in As e e r
re gion of K ingdom  of Saudi Arabia and docum e nte d
th e  fre q ue ncie s  of s pe cific ultras ound findings .
Ultras onograph y (USG) is  e xte ns ive ly re porte d to be
th e  m os t com m on and us e ful m e th od of im aging
th yroid gland and its  abnorm alitie s  (1and 3 only).
USG is  als o h e lpful in dis tinguis h ing th e  ch aracte ris tic
of m alignant from  be nign th yroid nodule s .1 Th yroid
e nlarge m e nt, lik e  th yroid nodule s , is  de te cte d m ore
obje ctive ly by USG th an ph ys ical e xam ination. Inde e d
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OBJECTIVES: Ultras ound im aging w as  conducte d to ide ntify th e  th yroid gland abnorm alitie s  and its  incide nce
rate  am ong re s ide nts  of As e e r re gion of th e  K ingdom  of Saudi Arabia (KSA). METH ODS: A non-inte rve ntion
pros pe ctive  s tudy w as  de s igne d. A total of 281 participants  (age  range  from  7 to 80 ye ars ) w e re  random ly
s e le cte d at As e e r Re gion and Radiology de partm e nt, K ing K h alid Unive rs ity (KKU) K ingdom  of Saudi Arabia
(KSA), from  8th  to 16th  M arch  2015. Data w as  colle cte d by us ing de m ograph ic ch aracte ris tics  gath e re d th rough
fixe d q ue s tionnaire s  and th e  th yroid abnorm alitie s  de te cte d us ing Ultras onograph y (USG) w ith in pe riod of 7 days .
Th e  fre q ue ncie s  of s pe cific th yroid findings  w e re  analyz e d us ing s tatis tical pack age  for s ocial s cie nce s  (SPSS).
RESULTS: 40 (14.2% ) cas e s  of incide ntal th yroid abnorm alitie s  w e re  obs e rve d of w h ich  31 (11% ) w e re  cas e s
of th yroid nodule s , 25 (8.9 % ) w e re  cas e s  of cys tic nodule s , 6 (2.1% ) w e re  cas e s  of s olid nodule s , 8 (2.5% ) w e re
cas e s  of goite r and 1 (0.4% ) w as  a cas e  of H as h im oto's  th yroiditis . H igh e r incide nce  rate  of th yroid nodule s  w as
obs e rve d am ong 11-20 ye ars  old age  group. A m ajority of nodule s  w e re  be nign in nature  and w e re  s m alle r
(< 5 m m ) in s iz e . CONCLUSION: USG is  an ine xpe ns ive  and noninvas ive  diagnos tic im aging tool to ide ntify and
clas s ify th yroid abnorm alitie s  in a population. H e nce  USG s h ould be  routine ly us e d in th e  long-te rm  m anage m e nt
of th yroid h e ath  of re s ide nt of As e e r re gion of KSA.
Ke y W ords : Th yroid, Ultras ound, As e e r, Nodule , KSA
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in patie nts  w ith  a palpable  diffus e  goite r, USG provide d
vital m e trics  w h ich  are  of diagnos tic value . Nodule s
w ith  s us picious  ultras ound fe ature s  s h ould be  cons i-
de re d for biops y be caus e  th e  pre vale nce  of cance r
in an individual nodule  in a goite r is  inde pe nde nt of
th e  num be r of USG ide ntifie d nodule s .2,3 Th e  ultra-
s onic appe arance  of a th yroid nodule  doe s  not re liably
diffe re ntiate  a be nign th yroid le s ion and cance r but
it give s  s trong clue s  re garding optim al clinical
m anage m e nt. Scre e ning of goite rs  for ultras onic
ch aracte ris tics , s uch  as  e nh ance d pos te rior e ch oe s ,
is  re porte d to contribute  to e arly diagnos is  of
lym ph om a, facilitating e arly initiation of th e rapy.4 An
abnorm al USG patte rn of th e  th yroid, ch aracte riz e d
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by diffus e  low  e ch oge nicity w as  re porte d in auto-
im m une  th yroid dis e as e s , and its  pote ntial value  in
th e  diagnos is  of H as im oto’s  th yroiditis .5 H ow e ve r
USG findings  th at are  s pe cifically path ognom onic for
th yroid cance r are  lack ing. Alth ough  obs e rve d
s poradically, USG e vide nce  of vas cular invas ion m ay
be  th e  m os t re liable  pre dictor of m alignancy. Th e
USG ch aracte ris tics  of nodule s  th at are  e valuate d
for ide ntifying cance rs  include  1) th e  inte ns ity of th e
e ch oe s , 2) th e  s h arpne s s  of th e  boundary of th e
nodule , 3) th e  pre s e nce  of a s onoluce nt "h alo", 4)
calcifications , and 5) inte rnal s tructure : including
vas cularity and th e  s h ape  (de e pe r or talle r th an w ide
in th e  trans ve rs e  vie w ).9  Alth ough  USG can provide
us e ful clinical clue s  about th e  nature  of a th yroid
le s ion, it doe s  not cle arly diffe re ntiate  be tw e e n a
be nign le s ion and m alignant form  of cance r. H ow e ve r
USG can be  us e d for th e  follow ing: 1) De pict accurate
anatom y of th e  ne ck  in th yroid re gion, 2) Elucidate
cryptic findings  on ph ys ical e xam ination, 3) Ide ntify
th e  s olid com pone nt of a com ple x nodule , 4) Scre e n
th e  th yroid during e pide m iologic inve s tigations  in th e
rural are as  and 5) Ide ntify patie nts  w h o h ave  ultras onic
th yroid patte rns  th at s ugge s t diagnos e s  s uch  as
th yroiditis . Ne ve rth e le s s , e xte ns ive  diffe re nce s  in
USG ch aracte ris tics  are  re porte d in s e ve ral inte r-
national s tudie s , w h ich  m ay be  due  to diffe re nce s  in
th e  population and race . H e nce  w e  de s igne d th is
s tudy to as s e s s  if any s uch  diffe re nce s  are  e vide nt
in UCG am ong Saudi Arabian population from  As e e r
re gion and s pe cifically e valuate  th e  utility of ultras ound
im aging in de te cting abnorm alitie s  of th yroid gland
in our s tudy population.

titute  of Ultras ound and Sande rs  RC Guide 7 and th e
obs e rvations  w e re  re corde d. Th e  clie nts  w e re  e xa-
m ine d in th e  s upine  pos ition afte r applying a s onic
coupling age nt on th e  s k in in th e  th yroid gland re gion.

Ultras onograph y (USG)
Ultras onograph ic e xam ination w as  conducte d us ing
7.5-11 M H z  probe s  line ar array trans duce r (GE
H e alth care , Japan LOGIQ 3 and 10G E) by an e xpe rt
ultras onograph e r. Tw o or m ore  im age s  from  e ach
lobe  (cros s  s e ction and longitudinal s e ction) from  all
participants  w e re  s ave d and th e  obs e rvations  on
abnorm alitie s  in th yroid gland w e re  re corde d.

Data proce s s ing and Statis tical analys is
Th e  USG data w as  com pile d into an analys is  s h e e t
in SPSS. Logis tic re gre s s ion analys is  w as  pe rform e d
to as s e s s  pre vale nce  of th yroid dis orde rs  and
fre q ue ncie s . Pe rce ntage  pre vale nce , obs e rvations
and corre lations  w e re  com pare d us ing a Ch i-s q uare
te s t.

Inclus ion crite ria
Th at all patie nts  w e re  Saudi Arabian nationality from
As e e r re gion and all age .

Exclus ion crite ria
Non Saudi Arabian nationality.

Mate rials  and M e th ods

A non-inte rve ntion pros pe ctive  s tudy s panning 7days
(from  8th  to 16th  M arch  2015) w as  de s igne d at
Radiology de partm e nt of K ing K h alid Unive rs ity in
th e  As e e r re gion of th e  K ingdom  of Saudi Arabia
(KSA). 281 participants  w ith  age s  ranging from  7 to
80 ye ars  w e re  random ly s e le cte d in 7 days  for
e valuation w ith  ultras ound. Th e  patie nt’s  re fe rre d to
th e  ce nte r w e re  approach e d and re q ue s te d to parti-
cipate  in th e  s tudy. Participants  w e re  initially s canne d
by routine  s onograph ic e valuation us ing protocol
e s tablis h e d by Jurie -Ph ilade lph ia-USA, Burw in Ins -

Re s ults

Th e  pre vale nce  of incide ntal th yroid abnorm alitie s
de te cte d by ultras onograph y (USG) w as  14.2%  (40
cas e s  out of 281 participants ). O ut of th e  281
participants , th e re  w e re  31 (11% ) cas e s  of th yroid
nodule s , 25 (8.9 % ) cas e s  of cys tic nodule s , 6 (2.1% )
cas e s  of s olid nodule s , 8 (0.002% ) cas e s  of goite r
and 1 (0.003% ) cas e  of H as h im oto's  th yroiditis .
(Tab. 1) s h ow s  th e  age  bas e d fre q ue ncy dis tribution
of cas e s  w ith  th yroid nodule s . Th yroid cys tic nodule s
and s olid th yroid nodule s  w e re  ide ntifie d in 31 (11% )
cas e s  out of 281 participants . H igh e s t fre q ue ncy
dis tribution of th yroid nodule s  w as  obs e rve d in th e
11-20 ye ars  age  group (38.71%  incide nce  rate ), w h ich
w as  follow e d by 31-40 ye ars  age  group (16.13%
incide nce  rate ) and both  51-60 and 71-80 ye ars  age
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groups  (12.9 0%  incide nce  rate ). Th e  oth e r age  groups
h ad < 10%  incide nce  rate .
Th e  dis tribution bas e d on th e  ch aracte ris tics  of th e
nodule  is  pre s e nte d in (Tab. 2). Majority of th e  th yroid
nodule s  obs e rve d w e re  of s ingle  cys tic nodule  type ,
w ith  an incide nce  rate  of 58.06% . Th e  re s t of th e
nodule  type s  h ad < 15%  incide nce  rate .

ficantly h igh e r in our s tudy population. More  th an
80%  of th e  cys tic and s olid nodule s  w e re  s m all in
s iz e , w ith  a m axim um  diam e te r of 5 m m  (Table  4).
Th yroid s olid cys ts  and th yroid nodule s  w ith  a diam e te r
of m ore  th an 5 m m  w e re  ide ntifie d in 4 (1.4% ) cas e s
and 1 (0.4% ) of th e  total participants  re s pe ctive ly.
Am ong both  s olid and cys tic nodule s  <15%  of th e m
w e re  ove r 5 m m  s iz e  (Tab. 4). Oth e r th yroid abnor-
m alitie s  obs e rve d w e re  8 (2.84% ) cas e s  of goite r and
1(0.36% ) cas e  of H as h im oto's  th yroiditis .

Age in years

Table  1: Age  and nodule  fre q ue ncy dis tribution.

Nodule

1 - 10 Years

11 - 20 Years

21 - 30 Years

31 - 40 Years

41 - 50 Years

51 - 60 Years

61 - 70 Years

71 - 80 Years

81 - 90 Years

Total

0

12

1

5

3

4

2

4

0

31

5

50

56

48

42

44

23

12

1

281

Yes No
Total

5

38

55

43

39

40

21

8

1

250

Characteristic of the nodule

Table  2: Dis tribution bas e d on ch aracte ris tic of th e  nodule .

Nodule

Normal

Goiter

Single cystic nodule with foci

Si. C. nodule

M. C. nodule

Enlarged L/N

Thyroiditis

Si.C.nodule and renal

parenchymal disease

Total

2

4

1

18

4

1

0

1

31

247

8

1

18

4

1

1

1

281

Yes No
Total

245

4

0

0

0

0

1

0

250

Th e  incide nce  rate  of s olid nodule s  w as  2.1% , w h ile
th e  occurre nce  of cys tic nodule s  w as  8.9 %  (Tab. 3),
h e nce  th e  occurre nce  of cys tic nodule s  w as  s igni-

Frequency

Table  3: Cys tic and s olid nodule s  dis tribution

Solid Nodule

  No

  Yes

  Total

Cystic Nodule

  No

  Yes

  Total

275

6

281

256

25

281

Percent

97.9 (P < 0.001)

2.1 (P < 0.001)

100.0

91.1 (P < 0.001)

8.9 (P < 0.001)

100.0

Frequency

Table  4: Solid and cys tic nodule  s iz e

Solid Nodule

  No

  < 5mm

  > 5mm

  Total

Cystic Nodule

  No

  <5 mm

  > 5mm

  Total

275

    5

    1

281

256

  21

   4

281

Percent

97.9 (P < 0.001)

1.8 (P < 0.001)

0.4 (P < 0.001)

100.0

91.1 (P < 0.001)

7.5 (P < 0.001)

1.4 (P < 0.001)

100.0

Figure  1: Single  s olid th yroid nodule  on righ t lobe  s agittal and
trans ve rs e

Figure  2: H e te roge ne ous  m ild e nlarge d th yroid fe ature  of th yroiditis .
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th yroid nodule s  s upport th e  be nign nature  of m ajority
of th yroid le s ions .9 -10

A large -s cale  s am ple  num be r w as  th e  s tre ngth  of th is
s tudy, e ve n th ough  th e  num be r w as  re lative ly s m all
w h e n com pare d w ith  s om e  oth e r h e alth  m anage m e nt
s urve ys . Ne ve rth e le s s  th e re  are  fe w  lim itations  w ith
th is  s tudy. Th e  curre nt s tudy could not include  0 to
2-ye ar-old ch ildre n. Als o, th e  num be rs  of participants
in th e  s tudy w e re  m ale s  only, and th e  num be rs  of
participants  w e re  m uch  s m alle r com pare d to th e  total
population. Th e  s tudy could als o not e valuate  auto-
im m unity of th e  th yroid gland or iodine  intak e , both
of w h ich  s trongly influe nce  th e  ultras ound im aging
of th e  th yroid gland. H e nce  a furth e r follow -up s tudy
is  ne ce s s ary to e valuate  th e  prognos is  of th e  th yroid
dis orde rs  obs e rve d in th is  s urve y.
In adult patie nts  th e  s e ns itivity of USG h as  be e n
re porte d to be  85.1-9 5.1%  and s pe cificity to be  9 6-
100%  (18-20). Th e s e  m e trics  w h e n applie d to our
s tudy, inde e d s upport th e  utility of USG in ide ntifying
and clas s ifying th yroid gland abnorm alitie s  in a
population, w h ich  e pide m iologically are  vital in initiating
h e alth  care  m e as ure  to pre ve nt th yroid gland dis -
orde rs . Ne ve rth e le s s  furth e r s tudie s  in a large r s cale ,
are  ne ce s s ary to ide ntify th e  factors  re s pons ible  for
th yroid gland dis orde rs , s pe cifically in th e  age  group
of 11-20 ye ars  be fore  initiating optim al public h e alth
m e as ure s .

Lim itation of th e  s tudy
1.  Th e  num be r w as  re lative ly s m all w h e n com pare d
w ith  s om e  oth e r h e alth  m anage m e nt s urve ys .
2.  Th e  curre nt s tudy could not include  0 to 2-ye ar-
old ch ildre n.
3.  Th e  num be rs  of participants  in th e  s tudy w e re
m ale s  only
4.  Th e  s tudy could als o not e valuate  autoim m unity
of th e  th yroid gland or iodine  intak e , both  of w h ich
s trongly influe nce  th e  ultras ound im aging of th e  th yroid
gland.
5.  No FNA and cytological e xam ination of th yroid
nodule s  w as  done

H e nce  a furth e r follow -up s tudy is  ne ce s s ary to
e valuate  th e  prognos is  of th e  th yroid dis orde rs
obs e rve d in th is  s urve y.

Dis cus s ion

Th yroid dis orde rs  are  am ong th e  com m one s t e ndo-
crine  dis orde rs  re porte d w orldw ide . Mos t of th e  pe ople
at ris k  of de ve loping th yroid dis orde rs  are  from
de ve loping countrie s  including KSA.8 Both  ove r-
s e cre tion and unde r s e cre tion of th yroid h orm one
can le ad to th e  de ve lopm e nt of th yroid dis orde rs . Th e
th yroid dis orde r diffe rs  from  e ach  oth e r in te rm s  of
th e ir e as e  of diagnos is , acce s s ibility to m e dical tre at-
m e nt and th e ir re lative  vis ibility. Eve n a s m all s w e lling
on th yroid w ould re q uire  appropriate  m e dical inte r-
ve ntion.3 W h ile  curre ntly bioch e m ical bas e d diagnos is
of th yroid dis orde r is  e xte ns ive ly us e d, th e  availability
of im aging m odalitie s  s uch  as  ultras ound, offe rs  a
ve ry obje ctive  and e fficie nt clas s ification of th yroid
dis orde rs  and e s tim ating th e  pre vale nce  rate s  in a
large r population.
Curre ntly re ports  on th e  pre vale nce  of th yroid dis -
orde rs  in th e  population of As e e r re gion us ing ultra-
s onogph y (USG) e xam ination are  lack ing, w h ich  le d
us  to de s ign th is  s tudy. Th e  analys is  of th e  fre q ue ncie s
of th yroid dis orde rs  by ultras ound im aging w ould
as s is t us  in initiating appropriate  and optim al long-
te rm  th yroid h e alth  m anage m e nt approach e s  for th e
re s ide nts  of As e e r re gion of K SA.
A total of 281 participants  w e re  e xam ine d w ith in one
w e e k  from  a s ingle  ce nte r. W e  obs e rve d 31(11% )
cas e s  th yroid nodule . 25 (8.9 % ) cas e s  of cys tic
nodule s  and 6 (2.1% ) cas e s  of s olid nodule s . Signi-
ficantly gre ate r num be rs  of both  cys tic and s olid
nodule s  w e re  le s s  th an 5m m  in s iz e , w ith  only < 15%
of all nodule s  to be  ove r 5 m m  in s iz e . W e  als o
obs e rve d 8 (2.8% ) cas e s  of incre as e d th yroid volum e
(goite r), 1 (0.4% ) cas e  of th yroiditis  and 1 (0.4) cas e
of e nlarge d L/N. To th e  be s t of our k now le dge  th is  is
th e  firs t s tudy e valuating th e  fre q ue ncy dis tribution
of various  th yroid dis orde rs  in th e  As e e r re gion of
KSA. Incide ntally th e  age  group of 11-20 ye ars  h ad
th e  h igh e s t th yroid abnorm alitie s . Furth e r th e  nodular
dis orde rs  of th e  th yroid gland w e re  re lative ly com m on
am ong our population w ith  an ove rall pre vale nce  of
4-7%  in th e  ge ne ral population, w h ich  is  cons is te nt
w ith  re ports  from  oth e r ge ograph ical location.8 A
pre vious  s tudy h as  re porte d m ajority of th e   to be
be nign h ype rplas ic le s ions , w ith  only 5-20%  of th e m
be ing true  ne oplas m ’s .4 Th e  findings  from  our and
pre vious  oth e r s tudie s  on th e  te xture  and th e  s iz e  of
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Conclus ion

H igh  re s olution USG h as  be com e  a ve ry valuable
diagnos tic tool in th e  e valuation of th yroid dis orde rs .
Im aging particularly USG plays  an im portant role
clas s ifying various  th yroid gland abnorm alitie s . Our
s tudy alth ough  a pre lim inary s te p tow ards  inde ntifying
th yroid gland abnorm alitie s , w ould ne ve rth e le s s  as s is t
in th e  long-te rm  m anage m e nt of th e  th yroid h e alth
of re s ide nts  of As e e r re gion us ing USG, w h ich  is  an
ine xpe ns ive , noninvas ive  and e as ily pe rform able
diagnos tic im aging.
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