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Introduction

A fre q ue nt clinical proble m  th at is  be ing re porte d
now adays  is  of th yroid nodule s . Th yroid nodule s  are
palpable  or non-palpable  focal le s ions  in th e  th yroid
gland. Th e s e  le s ions  are  radiologically diffe re nt from
th yroid pare nch ym a.1 Pre vale nce  of palpable  nodule s
is  4 - 7 %  in ge ne ral population. Th e s e  s tatics  are
obtaine d from  diffe re nt e pide m iological s tudie s .2,3

Th e  fre q ue ncy of nodule s  de te ction m ay incre as e  up
to 30%  to 50%  w ith  th e  de ploym e nt of ultras onograph y,4

w h ich  can als o be  h e lpful in ch aracte riz ation of th yroid
nodule s . Th yroid nodule s  are  re cogniz e d at carotid
ultras onograph y, com pute d tom ograph y and oth e r
im aging m e th ods . Th e s e  m e th ods  provide  re s ults
th at re q uire  additional e valuation.5 Carcinom as  th at
are  m os tly s m alle r th an 1 cm  in diam e te r are  com -
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m only found th rough  ultras onograph y.6 Th is  m e th od
h as  e nh ance d th e  pre diction of m alignant th yroid
nodule s  in patie nts .
In 19 80’s  th yroid nodule s  as s e s s m e nt w as  im prove d.
Th is  im prove m e nt took  place  w ith  th e  introduction of
fine -ne e dle  as piration biops ie s  (FNAB). FNAB is  con-
s ide re d as  th e  m os t pre cis e  m e th od for th e  as s e s s -
m e nt of th yroid nodule s . It is  cons ide re d as  th e  be s t
m e th od be caus e  of th e  cos t-be ne fit ratio and th e
ability of th e  te s t to diffe re ntiate  be tw e e n m alignant
and be nign dis e as e .1,5,7,8 FNAB is  als o advis able
be caus e  of its  low  com plication ris k . It is  als o cons i-
de re d as  th e  proce dure  of ch oice  in th e  as s e s s m e nt
of th yroid nodule s . In addition FNAB h as  le d to a
cons ide rable  de cline  in th e  num be r of patie nts
s ubm itte d to s urge ry.1,10
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pre dom inantly re lating to pain, une as ine s s  and grow th
of tiny h e m atom as , oth e r e xtra s e ve re  com plications
m ay be  re porte d. Th e  lite rature  re vie w  h as  re ve ale d
re ports  of, h e m atom as , h e m orrh age , infe ction, e de m a,
larynge al ne rve  pals y, and trach e al pe rforation,
ch ange s  in nodule  volum e  and dys ph as ia, tum or
dis s e m ination.14 Tak ing into account th e  fact th at
com plications  are  uncom m on, alth ough  th e y m ay
aris e , th e  le s s e r th e  num be r of puncture s , th e  le s s e r
is  th e  com plication ris k .
Th e  num be r of puncture s  ne ce s s ary for th e  diagnos is
of th yroid nodule s  is  not w e ll re cogniz e d in th e
lite rature . Sandro e t.al. in a s tudy done  in Braz il
ide ntifie d th at tw o puncture s  are  ne ce s s ary and
e nough  for corre ct diagnos is  of th yroid nodule s .
Studie s  are  s till carrie d out to ide ntify th e  num be r of
ne ce s s ary puncture s  for a h arm le s s  diagnos is  of
th yroid nodule s . Th e  le s s e r th e  num be r of puncture s
advis e d for diagnos is  th e  le s s  is  th e  ris k  of com pli-
cations . Th is  s tudy aim s  at de te rm ining w h e th e r tw o
puncture s  as  s tate d by Sandro e t.al., are  e nough  or
not for a s afe  cytological diagnos is  of th yroid nodule s .

Mate rials  and Me th ods

A cros s  s e ctional s tudy w as  conducte d in de partm e nt
of Radiology, Dallah  H os pital, Riyadh . Eth ical approval
w as  tak e n from  e th ical re vie w  board of Dallah  H os pital.
Study population include d patie nts  w h o w e re  advis e d
to ge t an ultras ound guide d FNAB. Sam ple  s iz e  for
th e  s tudy w as  tak e n conve nie ntly from  a total of 172
patie nts  w h o re porte d at th e  h e alth  care  facility for
ultras ound guide d FNAB. Th e  s tudy w as  carrie d out
for a pe riod of 1 ye ar and 8 m onth s . Th e  proce dure
of ultras ound-guide d FNAB w as  carrie d out by a
s k ille d radiologis t and a traine d nurs ing as s is tant.
For th e  proce dure  to be  carrie d out an as piration punc-
ture  te ch niq ue  w as  us e d w ith  a gauge  s iz e  of 22. Th e
ne e dle  w as  be ing advance d into th e  nodule  and
m ove m e nt of ne e dle  w as  done  by m oving it back  and
forth . It w as  m ade  s ure  th at no s uction is  be ing done
w h ile  m oving th e  ne e dle . Th e  patie nts  w e re  give n
lidocaine  (Xylocaine ) 1%  w ith  local ane s th e s ia.
All th e  patie nts  w e re  adm inis te re d to 2 puncture s  and
th e  m ate rial colle cte d w as  s e nt for furth e r cytological
analys is  in s e parate  vials . All th e  s pe cim e ns  th at

Patie nts  re porting w ith  one  or m ore  th yroid nodule s
h ave  a 6-13%  ch ance  of h aving m alignant th yroid
nodule s .9 ,11 By utiliz ation of FNAB diagnos tic inform a-
tion is  give n to alm os t 85%  of th e  patie nts  and th e
accuracy of diagnos is  range s  above  9 5% .12 Th e
diagnos tic re s ults  found th rough  FNAB are  divide d
into four cate gorie s . Th e s e  cate gorie s  include : be nign,
s us picious  for m alignancy, m alignant or unde te rm ine d
and non-diagnos tic.6

Be nign colloid nodule  is  th e  m os t fre q ue ntly found
th yroid le s ion. Be nign colloid nodule  pre s e nce  is
follow e d by nodular goite r, a h ype rplas tic nodule ,
w h ich  is  th e n follow e d by plain cys ts  and lym ph ocytic
th yroiditis .5 Th e  unce rtain or unde te rm ine d follicular
le s ion is  th e  m os t difficult diagnos tic group. Th e
difficulty in diagnos is  is  be caus e  of th e  pre s e nce  of
tw o clinically dis s im ilar cate gorie s  of le s ions . Th e s e
cate gorie s  include ; (a) be nign follicular le s ions  (th at
include  follicular le s ions , follicular ade nom as , H urth le
ce ll ade nom as  and h ype rplas ia of non-ne oplas tic
follicular ce lls ) and (b) m alignant follicular le s ions
(th at include  follicular carcinom a, a dis tinction of papi-
llife rous  carcinom a and H urth le  ce lls  carcinom a).5

Ultras ound-guide d FNAB is  an uncom plicate d
te ch niq ue  w h ich  re q uire s  little  apparatus  and can be
carrie d out on an outpatie nt bas is . Th e  proce dure  is
us ually done  in s upine  pos ition w ith  h ype re xte ns ion
of th e  ne ck . Cle aning of th e  ce rvical re gion is  done
w ith  alcoh ol. In th is  proce dure  local ane s th e s ia is
us ually not re q uire d. As piration of th yroid nodule  is
done  w ith  a 22 gauge  ne e dle  w h ich  is  attach e d to a
10 m l s yringe . Th e  ne e dle  is  s w iftly ins e rte d into and
tak e n out of th e  nodule . Th is  proce s s  is  re pe ate d until
a s m all q uantity of blood or fluid is  vis ible  at th e
bottom  of th e  ne e dle . A re com m e nde d proce dure  is
to pe rform  tw o to th re e  puncture s  on diffe re nt s ite s
of th e  nodule s . Th is  proce dure  is  de pe nde nt on th e
co-ope ration of th e  patie nt. Afte r th e  s e le ction of th e
as pirate  it is  s pre ad on an ave rage  of 2-6 glas s  s lide s .
Each  s lide  is  th e n cove re d to pre pare  alm os t 4-12
s pe cim e ns .5

If FNAB is  unable  to diagnos e  th yroid nodule s  it m igh t
be  link e d to th e  provis ion inade q uate  as piration of
cytological m ate rial or h e m orrh agic s pe cim e n.5

Re gardle s s  of th e  e xte ns ive  us e  of ultras ound-guide d
FNAB, a s m all num be r of s tudie s  h ave  dis cus s e d th e
outcom e  of s uch  proce dure s .7,13 Eve n if th e  m e ntione d
te ch niq ue  pos e s  fe w e r th re ats  for com plications ,
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Figure  2: Te xture  of Nodule s

Table  1: Diagnos is  of Th yroid Nodule s

%

Cystic nodular goiter

Nodular goiter

Cystic colloid nodule

Hashimoto’s thyroiditis

Follicular adenoma

Adenomatous lesion

Lymphocytic thyroiditis

Nodular colloid goiter

Chronic lymphocytic thyroiditis

Colloid goiter

Thyroiditis

Negative

2.3

41.9

18.6

4.7

1.2

4.7

2.3

11.6

2.3

5.8

2.3

2.3

n

4

72

32
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Diagnosis
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(20% ). Ne gative  re s ults  w e re  obtaine d from  a total
of only 4 s am ple s . Th e  low e s t pe rce ntage  obs e rve d
w as  of follicular ade nom a i.e . 1.2% . Re s ults  of th e
cytology of th e  th yroid nodule s  s tudie d w ith  tw o
puncture s  are  e xplaine d in (Tab. 1) be low .

w e re  s e le cte d w e re  analyz e d in a path ological ana-
tom y laboratory. Re s ults  of th e  s am ple s  w e re  obtaine d
on laboratory re ports .
Re s ults  of th e  biops y w e re  e nte re d into SPSS ve rs ion
19 .0. Continuous  variable s  w e re  re porte d in th e  form
of m e an and s tandard de viation. W h ile  cate gorical
variable s  th at include d th e  cytology of th yroid nodule s ,
th e  lobe  and pole  involve d, calcification and vas cularity
w e re  re porte d in th e  form  of fre q ue ncy and pe rce n-
tage s .

Re s ults

Sam ple  w as  calculate d from  a total of 172 patie nts .
Me an age  of th e  s tudy participants  w as  re porte d as
44 ± 13.4 ye ars . Of th e  172 participants  130 (75.6% )
w e re  fe m ale s  w h ile  42 (24.4% ) w e re  m ale s . Sam ple
w as  s e le cte d from  th e  righ t lobe  from  a total of 9 0
(52.3% ) participants  w h ile  in 82 (47.4% ) participants
from  th e  le ft lobe . Th e  pole s  cons ide re d in th e  s am ple
s e le ction are  de s cribe d in th e  pie  ch art give n be low
(Fig. 1).

Calcification w as  re porte d “Ye s ” by 24 (14% ) s am ple s
w h ile  it w as  re porte d “No” for 148 (86% ) s am ple s .
Vas cularity of th e  nodule s  w as  re porte d “Ye s ” by 142
(82.6% ) s am ple s  w h ile  it w as  re porte d “No” by 30
(17.4% ) s am ple s . Th e  s iz e  of th e  nodule s  w as  als o
m e as ure d; large s t nodule  m e as ure d h ad a m e as ure -
m e nt of 36 X 24 m m  w h ile  th e  s m alle s t nodule  m e a-
s ure d h ad a m e as ure m e nt of 6 X 3 m m . Ech ote xture
of th e  th yroid nodule s  is  pre s e nte d in (Fig. 2) be low .
Th e  h igh e s t pe rce ntage  obs e rve d w as  of nodular
goite r i.e . 41.9 % , follow e d by nodular colloid goite r

Dis cus s ion

Diagnos is  of th yroid nodule s  re m ains  a m ain focus
are a and FNAB plays  a focal role  in th yroid nodule
diagnos is . FNAB provide s  a re liable  inte rpre tation of
diagnos is  and h e lps  to pre ve nt avoidable  s urge rie s .8

Of th yroid nodule s  FNAB s till re m ains  as  th e  m ain
s te p tow ards  diagnos is  of th yroid nodule s .8 On th e
oth e r h and, in orde r to pre ve nt s urge ry, prope r cytolo-
gical m ate rial s h ould be  obtaine d by FNAB. Spe cim e ns
th at are  non-diagnos tic incre as e  th e  ch ance  of failure .
Failure  incre as e s  be caus e  of th e  follow ing m is tak e s
i.e . im prope r puncture  te ch niq ue , inade q uate  num be r
of ce lls  in th e  s am ple , s m all nodule s  and a m ixture
of cys tic and s olid le s ions .8

A fre q ue ntly re porte d proble m  for non-diagnos tic
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th at w ith  th e  non-diagnos tic or unce rtain s pe cim e ns ,
th e  dange r for m alignancy range s  be tw e e n 4%  and
20% 8,17 and in cas e s  lik e  th e s e  FNAB ne e ds  to be
re pe ate d. Th is  is  a re com m e nde d protocol.1 It is  als o
be ing propos e d th at th e re  are  diagnos tic ce nte rs  th at
h ave  a path ological in loco. Th is  te ch niq ue  ve rifie s
th e  s am ple s  prior to be ing s e nt to th e  laboratory.
Spe cim e ns  are  ch e ck e d for appropriate ne s s . On th e
oth e r h and m os t of th e  diagnos tic ce nte rs  do not
provide  th is  facility. Th us  th e  s am ple  colle cte d is
dire ctly s e nt to th e  laboratory and in cas e  th e  s pe cim e n
obtaine d is  not e nough  th e  patie nt is  calle d again for
ne w  puncture s . Th e  pre s e nt s tudy th us  h as  a practical
application.
Th e  pre s e nt s tudy w as  lim ite d in th e  as pe cts  th at th e
s am ple  s iz e  w as  colle cte d conve nie ntly and true
re pre s e ntation could not be  obtaine d from  th e  s am ple
s tudie d. H ow e ve r, it is  s ignificant to e m ph as iz e  th at
th e  obje ctive  of th e  curre nt s tudy w as  to de fine  th e
s ignificance  of th e  num be r of puncture s  for appropriate
diagnos is  of th yroid nodule s  w h ich  w as  w e ll attaine d.
Alth ough  none  of th e  patie nt include d in our s tudy
h ad m alignant nodule , s till th e  diagnos tic accuracy
of tw o ne e dle  pas s e s  is  s ufficie ntly h igh  to b e
applicable  for FNAB of all type s  of nodule s . H ow e ve r,
s e parate  s tudie s  can be  carrie d out for its  e fficacy in
m alignant th yroid nodule s .

Conclus ion

Th e  s tudy conclude s  th at adm inis tration of tw o fine
ne e dle  as piration puncture s  allow s  corre ct analys is
and ide ntification of th yroid nodule s  in 9 7.6%  of th e
cas e s . Th is  s tudy th us  s ugge s ts  th at m ultiple  puncture s
are  not re q uire d for s afe  and appropriate  diagnos is
of th yroid nodule s .

Conflict of Inte re s t: None

s am ple s  is  th e  ins ufficie nt as piration of an ade q uate
num be r of ce lls  for diagnos tic purpos e s .
Th is  proble m  aris e s  in alm os t 1-15%  of th e  punc-
ture s .13 In th e  curre nt s tudy, a total of 4 s pe cim e ns
w h ich  m ak e s  up th e  pe rce ntage  of 2.3%  s h ow e d
ne gative  re s ults  for th e  diagnos is . Sim ilar s tudie s
re porte d th at th e  non-diagnos tic s pe cim e ns  or
s pe cim e ns  th at s h ow e d m ixe d te xture s  range  from
3-11% .13,15,16 O ur s tudy s h ow s  a low e r pe rce ntage
of ne gative  re s ults , th is  m igh t be  be caus e  of th e
s ufficie nt as piration and good te ch niq ue  us e d for
s pe cim e n colle ction.
Th e  num be r of puncture s  in th e  curre nt s tudy w as  2
puncture s  pe r patie nt; th e  num be r of puncture s  w as
k e pt cons tant s ince  s tudie s  h ave  s h ow n th at 1 to 5
puncture s  give  good re s ults  w h ile  th e  h igh e s t
pe rce ntage  of diagnos tic re s ults  is  s e e n w ith  2
puncture s .15 Studie s  h ave  als o re porte d th at puncture s
ranging from  1 to 11 provide  re s ults  w ith  an ave rage
of 3.8 puncture s .13

In th e  curre nt s tudy, th e  diagnos tic re s ults  w e re
obtaine d s ucce s s fully w ith  tw o puncture s . Only 2.3%
of th e  s pe cim e ns  produce d ne gative  re s ults  w h ile  all
oth e rs  gave  a pe rfe ct cytological analys is . In a s tudy
done  by Ce ratti S e t.al.,15 th e  auth ors  s tate d th at a
s e cond puncture  im prove d th e  ch ance s  of re ach ing
a convincing re s ult by 10.8% . Alte rnative ly, th e  th ird
puncture  im prove d s uch  pos s ib ility by only 1.1% .
H e nce , it is  propos e d th at in ne arly all of cas e s  tw o
puncture s  w e re  ade q uate  to obtain a ce rtain diagnos is
and incre as ing th e  num be r of puncture s  for be tte r
re s ults  w as  propos e d to be  inappropriate .
Th e  findings  th at th e  pre s e nt s tudy h as  re porte d is
re le vant in conte xt as  th e  num be r of puncture s  for
diagnos is  of th yroid nodule s  to re ach  a conclus ive
re s ult w as  not w e ll e s tablis h e d. Studie s  and proce -
dure s  on th yroid nodule s  do not give  re com m e ndations
on th e  num be r of puncture s  e s s e ntial for an irre futable
diagnos is .1,5,7,12 It is  s ignificant to e m ph as iz e  on th e
fact w h ich  w ould cons e q ue ntly im prove  th e  practical
w orth  of th e  curre nt s tudy for clinical application,
give n th at it h as  re cogniz e d th at num e rous  puncture s
are  not com puls ory to ge t an accurate  diagnos is . Th e
cutback  on th e  num be r of puncture s  is  advantage ous
and favorable , as  it le s s e ns  th e  pain, une as ine s s  and
th e  probability of com plications  link e d w ith  puncture s .
It is  an im portant fact and it ne e ds  to be  re m inde d
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