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trails  e xam ining th e s e  tre atm e nt options . Th e re  are ,
h ow e ve r, large  and w e ll docum e nte d re tros pe ctive
s e rie s  w h ich  h ave  provide d good e vide nce  for
im portance  of ade q uate  s urge ry, us e  of pos t-ope rative
I-131 ablation and long te rm  L-Th yroxin th e rapy in
im proving prognos is .3,4 Since  19 9 6 till late  2009 , th e
Am e rican th yroid As s ociation h as  publis h e d th re e
tre atm e nt guide line s  for th yroid nodule  and DTC
be caus e  of controve rs ie s  in m any are as  lik e  e xte nt of
s urge ry in s m all cance r, us e  of I-131 ablation afte r
th yroide ctom y and appropriate  us e  of L-Th yroxin
th e rapy and als o robus t advance s  in th e  diagnos tic
and th e rape utic are nas . Anoth e r im portant fact to
cons ide r is  re lative ly le s s  aggre s s ive  approach
re com m e nde d by Unite d K ingdom  and Europe an

Introduction

Diffe re ntiate d th yroid cance r (DTC), w h ich  include s
papillary and follicular cance r, com pris e s  th e  vas t
m ajority (9 0% ) of all th yroid cance rs  w h ich  is  le s s  th an
1%  of all m alignancie s .1 Papillary and follicular
carcinom as  h ave  a good prognos is , alth ough  tum or
re curre nce  occurs  in about 30%  cas e s  and cance r
re late d de ath s  in 10% .2 Surge ry, radioioidine -131 ablation
(I-131) and life  long L-Th yroxin s uppre s s ion th e rapy
are  th e  m ajor th e rape utic options  available . As  th yroid
cance r is  uncom m on th e re  h ave  be e n no pros pe ctive

OBJECTIVE: Manage m e nt of diffe re ntiate d th yroid cance rs  (DTC) re m ains  controve rs ial w ith  a w ide  variation in
clinical practice . Th e  aim  of th is  audit w as  to find out s tre ngth  and w e ak ne s s  of tre atm e nt s trate gy be ing us e d at a
te rtiary care  h os pital. PATIENTS AND METH OD: Patie nts  w ith  DTC e nrolle d from  January 2006 till May 2009  w e re
re vie w e d. H is topath ology, e xte nt of s urge ry, m e as ure m e nt of s e rum  m ark e rs , I-131 ablation, us e  of various  im aging
te ch niq ue s  and follow  up rate  at 1 ye ar w as  e valuate d. RESULTS: One  h undre d and s ix patie nts  (M:F 36:72 w ith
m e an age  of 40.55 ±16 ye ars ) w e re  e nrolle d and papillary (72% ) follow e d by follicular carcinom as  (15% ) w e re  th e
m os t com m on tum ors . Total or com ple tion th yroide ctom ie s  w e re  pe rform e d in 78 and 22 patie nts  re s pe ctive ly w h ile
6 h ad partial th yroide ctom ie s . Se rum  TSH  and th yroglobulin le ve l w ith  antibodie s  w e re  m e as ure d in all patie nts  at
bas e line  and 1 ye ar follow  up. Radioiodine -131 (I-131) w as  give n (50-200 m Ci) to e ve ry patie nt at a m e an TSH  le ve l
of 55.11 ± 31m U/L. Diagnos tic w h ole  body iodine  s can (DW BIS) w as  pe rform e d in 36/106 (34% ) patie nts  at bas e line
and 30/48 (63% ) at follow  up. Th e rape utic W BIS (TW BIS) w as  pe rform e d in 103/106 (9 7% ) patie nts  at bas e line
and 23/25 (9 2% ) at follow  up. Ne ck  ultras ound w as  pe rform e d in 25%  and 27%  patie nts  at bas e line  and follow  up.
Follow  up failure  of 55%  w as  s e e n at 1 ye ar. CONCLUSIONS: Th is  audit re garding th e  m anage m e nt of DTC at
KIRAN re ve als  ade q uacy of e xte nt of s urge ry, us e  of I-131 ablation, TW BIS and m e as ure m e nt of clinical m ark e rs
are  in good agre e m e nt w ith  re com m e nde d guide line s . H ow e ve r, th is  audit s h ow s  ove r utiliz ation DW BIS, unde r-
utiliz ation of ne ck  ultras ound and dis m al follow -up at 1 ye ar and th e s e  ne e d to be  addre s s e d prope rly.
Ke yw ord: Th yroid Cance r, th yroglobulin, ablation, w h ole  body iodine  s can, th yroide ctom y.

ABSTRACT

Nucle ar Me dicine  Se ction, Karach i Ins titute  of Radioth e rapy And Nucle ar Me dicine  (KIRAN),
Karach i, Pak is tan.



117PJR October - December 2009; 19(4)PAK ISTAN JOU RNAL  OF RADIOLOGY

Patie nts  and M e th ods

Th is  audit include d all patie nts  w ith  diagnos e d DTC

(papillary, follicular or follicular variant of ) w h o w e re

re gis te re d to Nucle ar Me dicine  De partm e nt of  Karach i

Ins titute  of Radioth e rapy And Nucle ar M e dicine

(KIRAN), Karach i from  January 2006 till May 2009 .

Th e s e  patie nts  w e re  re fe rre d from  various  public and

private  s e ctor h os pitals  w h e re  th yroid s urge ry w as

pe rform e d.

Data colle cte d include  age , ge nde r, type  of cance r,

type  of th yroid s urge ry, e s tim ation of TSH , s e rum

th yroglobulin and th yroid antibodie s  le ve l, us e  of

ultras ound ne ck , w h ole  body I-131 s can (diagnos tic

and pos t-ablative ) prior and afte r I-131 tre atm e nt. W e

als o colle cte d data about th e  ave rage  tim e  of I-131

ablation afte r s urge ry, dos e  of I-131 and dis cre pancie s

be tw e e n diagnos tic and pos t-ablative  w h ole  body

s cans  (DW BIS, TW BIS). W e  als o gath e re d data

re garding dos e  of L-Th yroxin and patie nts  los  to

follow  up.

Th e  follow ing w e ll de fine d points  of good practice

(bas e d upon publis h e d guide line s  w ith  re com m e ndation

ratings  [Tab. 1] ) w e re  e valuate d:

1.

2.

3.

4.

5.

6.

7.

Pre vale nce  of dis e as e  as  pe r age  and ge nde r of
patie nts .
Exte nt of th yroid s urge ry: Ne ar total or total
th yroide ctom y, com ple tion th yroide ctom y, or
lobe ctom y. Incre as e d e xte nt of prim ary s urge ry
m ay im prove  s urvival for h igh  ris k  patie nts 6,7  and
low  ris k  patie nts .8,9  S im ilarly Bilim oria e t al8

re porte d th at patie nts  unde rw e nt lobe ctom y for
s m all (1-2 cm ) tum ors , h ad h igh  ris k  of re curre nce
and m ortality.
H is topath ology: Papillary (PC), follicular (FC),
follicular variant of papillary (FVPC), H urtle  ce ll
(H C) or w e ll diffe re ntiate d tum or of unce rtain
m alignant pote ntial (W DUMP).
Se rum  TSH , th yroglobulin (Tg) and th yroid
antibodie s  (Tab): Tim e  of as s ays  m e as ure m e nt from
date  of s urge ry, TSH  le ve l at tim e  of I-131 ablation,
ave rage  tim e  off-th yroxin m e as ure m e nt of Tg and
TAb at follow -up. Ade q uate  TSH  le ve l of > 30 m U/l
w as  de fine d as  ade q uate  for DW BIS, m e as ure m e nt
of Tg and TAb and I-131 ablation.10 A s e rum  Tg le ve l
<2 ng/m l (w ith  ne gative  TAb) h as  a ne gative
pre dictive  value  (NPV 9 8.4% ) for re curre nce .11

Radioiodine -131 Ablation: Pos t-ope rative  ablation
of re m nant tis s ue  us ing I-131 is  be ing incre as ingly
us e d as  it facilitate s  th e  e arly de te ction of re curre nce
us ing Tg and W BIS and als o re duce s  re curre nce .
Re vis e d ATA guide line s  re com m e nd a dos e  of 30-
100 m Ci for low  ris k  and 100-200 m Ci for h igh  ris k
patie nts .19  Alth ough  th e re  is  a tre nd of h igh e r
ablation rate s  w ith  h igh e r activitie s .12

Us e  of ultras ound ne ck , DW BIS and TW BIS:
Abs e nce  of th yroid tis s ue , node s  in ne ck  or
e ls e w h e re  in body on TW BIS w as  cons ide re d as
an indicator of s ucce s s ful ablation. Ce rvical
ultras ound is  h igh ly s e ns itive  and can de te ct nodal
m e tas tas e s  e ve n w h e n TSH  s tim ulate d Tg is
unde te ctable .13 DW BIS due  to its  lim ite d accuracy
and pos s ibility of s tunning is  not re com m e nde d
during follow  up of low  ris k  patie nts .14,15 TW BIS
h as  h igh e r s e ns itivity and m ay de te ct dis e as e  not
s e e n on DW BIS.16,17

TSH  Suppre s s ion w ith  L-Th yroxin: Th e re  h as  be e n
an as s ociation b e tw e e n th yroid h orm one
s uppre s s ion th e rapy and re duction in m ajor adve rs e
e ve nt.18 In h igh  ris k  patie nts  a s e rum  TSH  le ve l
<0.1 m U/L and 0.1-0.5 m U/L for low  ris k  patie nts

Socie tie s  guide line s  th an Am e rican counte rpart.

Be caus e  of th e  com ple xity of de cis ion m ak ing in
tre atm e nt of DTC, m any ce nte rs  in w orld follow  th e ir
ow n protocols  agre e d by te am  of s urge ons , e ndocri-

nologis t and oncologis t.5 In Pak is tan, th e re  h as  be e n
a s im ilar tre nd of locally agre e d protocols  bas e d on

various  inte rnational guide line s  for th e  m anage m e nt
of DTC in m ajor citie s . W e  h ave  audite d th e  tre atm e nt

of DTC at Karach i Ins titute  of Radioth e rapy And Nucle ar
Me dicine  (KIRAN) Karach i, w h ich  is  th e  large s t te rtiary
cance r care  h os pital in public s e ctor w ith  4 radio-iodine

tre atm e nt s uite s . Th e  obje ctive s  of th is  audit w e re  to
find out th e  e xte nt of s urge ry, I-131 ablation, us e  of

s e rum  th yroglobulin, th yroid antibodie s , diagnos tic/
pos t-ablative  s cans  and ultras ound ne ck  during initial
vis it and follow  up, us e  of L-Th yroxin to s uppre s s   TSH

and als o to find out th e  patte rn of follow  up of tre ate d
patie nts  afte r 1 ye ar.
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Strongly re com m e nds . Th e  re com m e ndation is  bas e d on good e vide nce  th at th e

s e rvice  or inte rve ntion can im prove  im portant h e alth  outcom e s . Evide nce  include s  cons is te nt

re s ults  from  w e ll-de s igne d, w e ll-conducte d s tudie s  in re pre s e ntative  populations  th at dire ctly

as s e s s  e ffe cts  on h e alth  outcom e s .

Re com m e nds . Th e  re com m e ndation is  bas e d on fair e vide nce  th at th e  s e rvice  or inte rve ntion

can im prove  im portant h e alth  outcom e s . Th e  e vide nce  is  s ufficie nt to de te rm ine  e ffe cts  on

h e alth  outcom e s , but th e  s tre ngth  of th e  e vide nce  is  lim ite d by th e  num be r, q uality, or

cons is te ncy of th e  individual s tudie s ; ge ne raliz ability to routine  practice ; or indire ct nature

of th e  e vide nce  on h e alth  outcom e s .

Re com m e nds . Th e  re com m e ndation is  bas e d on e xpe rt opinion.

Re com m e nds  agains t. Th e  re com m e ndation is  bas e d on e xpe rt opinion.

Re com m e nds  agains t. Th e  re com m e ndation is  bas e d on fair e vide nce  th at th e  s e rvice  or

inte rve ntion doe s  not im prove  im portant h e alth  outcom e s  or th at h arm s  outw e igh  be ne fits .

Strongly re com m e nds  agains t. Th e  re com m e ndation is  bas e d on good e vide nce  th at th e

s e rvice  or inte rve ntion doe s  not im prove  im portant h e alth  outcom e s  or th at h arm s  outw e igh

be ne fits . Re com m e nds  ne ith e r for nor agains t. Th e  pane l conclude s  th at th e  e vide nce  is

ins ufficie nt to re com m e nd for or agains t providing th e  s e rvice  or inte rve ntion be caus e  e vide nce

is  lack ing th at th e  s e rvice  or inte rve ntion im prove s  im portant h e alth  outcom e s , th e  e vide nce

is  of poor q uality, or th e  e vide nce  is  conflicting. As  a re s ult, th e  balance  of be ne fits  and h arm s

cannot be  de te rm ine d.

Table  1. Am e rican Th yroid As s ociation 2009  guide line s  ratings  and de finitions  bas e d on Available  Evide nce .

Rating De finition

A

B

C

D

E

F

Adapte d from  th e  U.S. Pre ve ntive  Se rvice s  Tas k  Force , Age ncy for H e alth care  Re s e arch  and Quality.20
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8.

h as  be e n re com m e nde d by re vis e d Am e rican
Th yroid As s ociation guide line s .19

Follow -Up: DTCs  h ave  a good prognos is , alth ough
tum or re curre nce  occurs  in about 30%  cas e s  and
cance r re late d de ath s  in 10% .2 Th e re fore , life long
follow  up and s urve illance  us ing s tim ulate d Tg le ve l
and ne ck  ultras ound is  re com m e nde d as  e arly
de te ction of re curre nce  is  not only cos t e ffe ctive
but als o e ns ure s  be tte r outcom e  too.

Re s ults

During th e  s tudy pe riod 106 cas e s  w e re  re gis te re d to
Nucle ar Me dicine  De partm e nt of KIRAN. Me an age
of th e  population w as  40.55 ±16 ye ars , 72 fe m ale s
and 36 w e re  m ale s . Total th yroide ctom y w as  th e  m os t
com m on s urgical proce dure  (as  pe r s urgical
note s /re fe rral le tte rs ) s e e n in 78/106 (73% ), follow e d
by com ple tion th yroide ctom y in 22/106 (21% ) and
partial th yroide ctom y in re m aining 6/106 (6% ).
H is topath ology re ve ale d PC 76 (72% ), FC 16 (15% ),
FVPC 10 (9 % ), H C 1 (1% ) and 3 (3% ) W DUMP.
Se rum  TSH , Tg and TAb w e re  e s tim ate d in all patie nts
at m e an 26 days  (17-37days ) from  date  of s urge ry
from  th e  s am e  laboratory on s am e  s am ple . Me an TSH
le ve l be fore  I-131 ablation w as  55.11 ± 31m U/L w h ile
in 70 patie nts  Tg le ve l (pre -ablative ) w as  >2 ng/m l
(857.9 6 ±2246) w ith  ne gative  TAb in 68 (in 2 patie nts
TAb w e re  pos itive ). In re m aining 36 patie nts  Tg le ve l
(pre -ablative ) w as  <2 ng/m l (0.2-2l) w ith  ne gative  TAb
in 31 (in 5 patie nts  TAb w e re  pos itive ).  Th e  incide nce
of TAb s am ple s  in s tudie d population (pre -ablative )
w as  7% .
At fis t ye ar follow  up (48 patie nts ), ave rage  off-th yroxin
pe riod for e s tim ation of TSH , Tg and TAb w as  19  days
(14-29  days ). M e an TSH  le ve l at follow  up w as  77.80
± 29  m U/L w h ile  in 22 patie nts  Tg le ve l (at follow  up)
 w as  >2 ng/m l (9 36.9 6 ±41.66) w ith  ne gative  TAb in
19  (in 3 patie nts  TAb w e re  pos itive ). In re m aining 26
patie nts  Tg le ve l (follow  up) w as  <2 ng/m l (0.2-2 ng/m l)
w ith  ne gative  TAb in 24 (in 2 patie nts  TAb w e re  pos itive ).
 Th e  incide nce  of TAb s am ple s  in s tudie d population
(follow  up) w as  10% .
Radioioidne -131 ablation w as  pe rform e d in 106 patie nts
w ith  an ave rage  dos e  of 108.8 m Ci (50 -200 m Ci). 50
m Ci w as  give n to patie nts  w ith  partial th yroide ctom ie s ,

100 m Ci to total th yroide ctom ie s , 150 m Ci in patie nts

w ith  e vide nce  of nodal m e tas tas is  and 200 m Ci for
patie nts  w ith  dis tant m e tas tas e s . Ave rage  tim e  be tw e e n
s urge ry and ablation w as  5 w e e k s  (26-41 days ).  All

patie nts  w e re  adm itte d in radionuclide  th e rapy s uite
for 48-72 h r and w e re  re le as e d w h e n radiation dos e

w as  in s afe  lim its .
Ne ck  ultras ound w as  pe rform e d in 27/106 (25% )

patie nts  at initial w ork  up w ith  pos itive  s cans  in 11/27
and 16/27 s cans  w e re  ne gative . At 1 ye ar follow  up,
ne ck  ultras ound w as  done  in 13/48 (27% ) patie nts  and

all w e re  ne gative  for e vide nce  of re s idual dis e as e .
DW BIS w as  pe rform e d at bas e line  (w ith  2 m Ci of I-

131 afte r 48 h r) in 36/106 (34% ) patie nts  and 33 s cans
w e re  pos itive  for functioning th yroid tis s ue  ove r th yroid
be d only (30 patie nts ) and e xtra-th yroidal uptak e  as

w e ll (3 patie nts ). Scan w as  ne gative  in re m aining 3/36
patie nts . TW BIS w e re  pe rform e d (8 ± 2 days  afte r

ablative  dos e ) in 103/106 (9 7% ) patie nts  w h ile  3
patie nts  did not turn up for s can. TW BIS w as  pos itive

in 9 8 patie nts  (th yroid be d only in 59  and e xtra-th yroidal
as  w e ll in 39 ) w h ile  s can did not s h ow  e vide nce  of
functioning tis s ue  in 5 patie nts . Com paring th e  DW BIS

and TW BIS in 36 patie nts , data s h ow  com ple te
concordance  in 33 (9 4% ) patie nts  w h ile  dis cordance

(-ve  DW BIS but + ve  TW BIS) w as  s e e n in 2 (6% )
patie nts  and 1 patie nt did not turn up for TW BIS.
At 1 ye ar follow  DW BIS w as  pe rform e d (w ith  2 m Ci of

I-131 afte r 48 h r) in 30/48 (63% ) patie nts  and 10/30
s cans  w e re  pos itive  for re s idual dis e as e  ove r th yroid

be d only (08 patie nts ) and e xtra-th yroidal uptak e  as
w e ll (2 patie nts ). Scan w as  ne gative  in re m aining 20/30

patie nts . TW BIS w e re  pe rform e d at 1 ye ar follow  up
(8 ± 2 days  afte r a m e an th e rape utic I-131 dos e  of
125 ±25 m Ci) in 23/25 (9 2% ) patie nts  give n a

th e rape utic dos e . TW BIS w as  pos itive  in 18/23 patie nts
(th yroid be d only in 08 and e xtra-th yroidal as  w e ll in

10) w h ile  it did not s h ow  e vide nce  of functioning tis s ue
in 5/23 patie nts . Com paring th e  DW BIS and TW BIS
in 6 patie nts  (ablation done  in 6 patie nts  w ith  pos itive

DW BIS and rais e d Tg le ve l), com ple te  concordance
w as  s e e n in all patie nts .

Only 48/106 (45% ) patie nts  did follow  afte r 1 ye ar
w h ile  58/106 faile d to turn up (55%  turn up failure ).

(Tab. 2)
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Table  2. De m ograph ic data

Age

Male  : Fe m ale

Total W DTC

SD= Standard De viation

W DTC= W e ll Diffe re ntiate d Th yroid Cance r

PC= Papillary Cance r

FC= Follicular Cance r

FVPC=Follicular Variant of Papillary Cance r

H C= H urtle  Ce ll Cance r

W DUMP= W e ll Diffe re ntiate d tum or of Unce rtain Malignant Pote ntial

DW BIS=Diagnos tic W h ole  Body Iodine  Scan

TW BIS=Th e rape utic W h ole  Body Iodine  Scan

-PC
-FC
-FVPC
-H C
-W DUMP

Th yroide ctom ie s
-Total Th yroide ctom y
-Com ple tion Th yroide ctom y
-Partial Th yroide ctom y

TSH  le ve l
-Bas e line
-Follow  up

Th yroglobulin (Tg) le ve l
-Bas e line
     >2 ng/m l
     ≤ 2 ng/m l
-Follow  up
     >2 ng/m l
     ≤ 2 ng/m l

Ne ck  Ultras ound
-Bas e line
-Follow  up

DW BIS
-Bas e line
-Follow  up

TW BIS
-Bas e line
-Follow  up

Follow   up at 1 ye ar

40.55 ± 16 ye ars  (m e an ± SD)

34 (32% ): 72 (68% )

106
76 (72% )
16 (15% )
10 (9 % )
1 (1% )
3 (3% )

106
78 (74% )
22 (21% )
06 (5% )

70 patie nts  (857.9 6 ± 2246)
36 patie nts  (0.2 ± 1.5)

22 patie nts  (9 36.9 6 ± 41.66)
19  patie nts  (0.4 ± 1.2)

55.11 ± 31 m U/L
77.80 ± 29  m U/L

27/106 (25% )
13/48 (27% )

36/106 (34% )
10/48 (21% )

103/106 (9 7% )
23/48 (48% )

48/106 (45% )



121PJR October - December 2009; 19(4)PAK ISTAN JOU RNAL  OF RADIOLOGY

Dis cus s ion

Th is  audit w as  conducte d to find out points  of good
practice  (bas e d upon publis h e d guide line s ) in th e
m anage m e nt of DTC at KIRAN h os pital.

Exte nt of Surge ry: Th is  audit s h ow s  an aggre s s ive
s urgical approach  in te rm  of total th yroide ctom y (as
one  s te p or 2 s te ps ) in 9 4%  patie nts . Due  to lack  of
s urgical/h is topath ological note s  in all patie nts , w e  can
not as ce rtain w h e th e r th is  approach  w as  bias e d or
bas e d on s iz e  of prim ary le s ions  as  re com m e nde d in
re ce nt guide line s . H ow e ve r, on th e  bas is  of available
com ple te  inform ation in 47 patie nts , de cis ion w as
bas e d on s iz e  of le s ions  de te cte d on pre -ope rative
ultras ounds  or h i s topath ological findings  as
re com m e nde d by m os t of publis h e d guide line s 19

(re com m e ndation rating A).19 ,20

Me as ure m e nt of TSH , Tg and TAb at Initial w ork -
up: Ade q uate  tim e  w as  give n for m e as ure m e nts  of
th e s e  param e te rs  as  m e an TSH  w as  55.11 ± 31 m U/L
at initial w ork -up and 77.80 ± 29  m U/L at 1 ye ar follow -
up.  Th is  again is  in good com pliance  of re com m e nde d
guide line s  (re com m e ndation rating B).19

Radioiodine -131 Ablation: Ablation w as  done  in all
patie nts . In 47 patie nts  le s ions  w as  >2 cm  w h ile  in
re m aining patie nts  due  to lack  of com ple te  inform ation
about th e  s iz e  of le s ion, rational for I-131 ablation could
not be  as ce rtaine d (re com m e ndation rating B and
C).19  Ablative  dos e  of I-131 us e d in th e s e  patie nts  als o
in accordance  w ith  pu b lis h e d  gu ide line s
(re com m e ndation rating B and C).19  Sufficie nt tim e
pe riod be tw e e n s urge ry and ablation w as  practice d in
th e s e  patie nts  as  pe r re com m e nde d by e xpe rts .21

Ne ck  Ultras ound: Th is  audit s h ow s  unde r-utiliz ation
of ultras ound ne ck  at initial and 1 ye ar follow -up for
de te ction of re s idual dis e as e  at th yroid be d and nodal
m e tas tas is  as  pe r re ce nt guide line s  (re com m e ndation
rating B).19

DW BIS and TW BIS: DW BIS h aving low  accuracy and
ris k  of inducing s tunning h as  be e n re lative ly ove r-us e d
at 1 ye ar follow  up and th is  could be  e xplaine d by
unde r-utilization by ultras ound (re com m e ndation rating
F).19  TW BIS w h ich  h as  be tte r s e ns itivity for le s ion

de te ction h as  be e n e xploite d in an e fficie nt m anne r
as  pe r guide line s  (re com m e ndation rating B).19

Follow -Up at 1s t Ye ar: Major goals  long te rm  follow -
up are  accurate  s urve illance  for pos s ible  re curre nce
in patie nts  th ough t to be  fre e  of dis e as e  and to m onitor
th yroxin s uppre s s ion or re place m e nt th e rapy, to avoid
unde r re place m e nt or ove rly aggre s s ive  th e rapy.22

Th e re  h as  be e n a s ignificantly h igh  los t to follow  up
rate  notice d in th is  audit and th is  ne e ds  to be  addre s s e d
prope rly.

Conclus ions

Th is  audit re garding th e  m anage m e nt of DTC at KIRAN
re ve als  ade q uacy of e xte nt of s urge ry, us e  of I-131

ablation, TW BIS and m e as ure m e nt of clinical m ark e rs
are  in good agre e m e nt w ith  re com m e nde d guide line s .
H ow e ve r, th is  audit s h ow s  ove r utiliz ation DW BIS,
unde r-utilization of ne ck  ultras ound and dis m al follow -
up at 1 ye ar and th e s e  ne e d to be  addre s s e d prope rly.
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