[ Downloaded from tumj.tums.ac.ir on 2026-06-29 ]

So) i fr‘iUfrfgumﬂaJLa‘Z:VﬂaJJJJY"]TJJ_J*f”‘_}LvJOSJ_);:Pcham/J;OSbi)gam/qc_Ba Il ]]vll

M98 (§)¥ 90 Ol pw 4 Wine 31,31 53 (1igh owllS' (190 )98 (2 lowdly hanws dumn e
RET (459515595 Y 9 Y+ 09551 45 (i 9 9 b

ARV IR VL LR TZRTATICIVR VL LR VARVA L SPRCH VPR ) LR AR VAV IR oJ.;Sa”-

B g s S S 5 o s 93 a5 035 200000 38 g8 s 65V sde Ol idide e
S olal LS S g S b e Sl f sl J s RET 03580055 03 Ve slagier
Ol s Ollay 53 55 omndS Ol g BLI1 il andllas ol 51 Chia ol Uy 5,5 (¥ s O sl
330 5V 05581 3 RET 055500555 e ssam EEAMETS-S R WE RT3 SRV

o O Ghlasy 5l s 2 350 531 A2 planil Lo o 5 dlllas o pony p S adllls e S
Sy e sds ozl e 5 550550 24 ISl 4 (S5 SL eI b A Uy, (oY e Ol e
L oog bl andlas 5550 Comazr Ul oo 58 1 onles (6,8 gas (Bgy 4 WYAE BIVAY ole g 3l 2l Al
5 )Pl oS5 DNA s (i i3 £Y 05 S 53 4 RET 05,005552 V) 510 o081 s i 258
A Sl a5 & 5 elS ey ha 2SI e 5 el SISGPCR ) 4

¥V e S0Le) sz 3050 RET 055550555 03 58050 S b e £F (5 ol o e claaisly
Y pmolml i ja (Jlo £F o o Ske) RET 055515550 53 Js0p e Oa Jbew £7 5 (Jlu
P=/0 0N 8) 35 g babime g el Bl 31 Dl -l s 5 Y74V pmol/ml

Chlew 53 her 3575 o5 dleiml 05,5 53 03 i olS plewdly Chile S b a5 L g St

il e Wbl el 5 95 dS Olis 2 o555 65V se Ol e 4 Mae

o35 sedS RET 05550555 50 e 5,5 (65 5o Ol s ¢ palete olalllas bl ilals”

S 8 +! ;| Multiple endocrine neoplasia type 2 Ol seas ol

(Multiple endocrine Pk (gl C'L"' £ WP e

Y‘j:i\.u Sl 4\‘;‘:[:;-\ | oo
TS b Ol
T Nl Ll

el il s

ol o il o g olidiT S e =)
Sl St St Sy sl

B L P
D o0 248 pale 0dSCin g
e Ny ke sl s

Il g

*
S5 5 (ol 5 Jleeler st s 5
35 s S psle oKl
SYASTYYO A il

E-mail: saamini@yahoo.com

PRV

O g5 Jlax=1 740 L 45 ol neoplasia type 2A, MEN2A)
5 bsess S8 s el Vo s Vs
Wi Ol lew s ASJ‘\;-); Sgh e arld M'Lﬁj};bbvﬁ

3,l 4o (Multiple endocrine neoplasia type 2B, MEN2B) 90%
PV s sos S 928 180 (ns 5 o¥ods Ol @De Dl

s 6oV sde Ol 31 (803 p 8 TRl e 5 Loy )5 ISE

(Medullary thyroid carcinoma, Jsjs,s5 Y5k Ol o

C-cell NI 8LL b b 550058 508 s S MTO)
3345 eld ol |y dos o5 adsl gla et 510 Lo i St e
S oy iph e e (IVO) LSS 5 (IY0) Flys s
J 5ns (REarranged during transfection, RET) 0555155, 5o

als >_>\M.r/“"5 (:).l_..w' YJ_JJLJA A.;::\-)} "\—::’}j:: L;_;y;-lﬁ dugﬂ

FPG G PP £ o)lais VO 0,00 VP98 s 0s o5 iy pple olSils o iy 0uaSiils aleo


https://tumj.tums.ac.ir/article-1-8269-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-29 ]

AL RET (555530 1) 51+ OS] g s s s Yoo Glbrew s Lol Gy 55 penlS el

wron u‘%.’J

a4 a5 A el - s s adlas Oy sy 5l anlllas
o s Ohle 03 o SIS v gl Londs s
O35 1) 500 slalsS1 s e A 65V O e
.13, RET

S sk BB B e Gl e o)
B 3 ATAT M S L GO anaS Cogme 5 5 S e
LS aadllas 550 Comer (285 Dpe gmdih wlOLL
Ol Dlae sl31 s 51 s g syl oS abcgls,
el 5 Sy sasid plll S w0 Vs
p ke LS (o e 5 5250503 S IS ags 4 bl
= A S Obl B el gl O (i Al (K
Jsop SV eslinad b (g olS o DIkl @ s b oape
AR T G I ) P R
@ s 331l Bl il ey S s s a8 Y 4 S Jlexsd
O350 o o 3 o &S 03 sy oV O e
D3sSlgan MV sV 05551 55 i Osds 5 Ly S 53 4 RET
R TR mmu" RET

DNA il s 05t w68 Sl oy s el o stiian
A K Sl /L) i s il o Sl eslinal b pasi5
o R 08 S sl s
10R K (10F5'GCGCCCCAGGAGGCTGATGC3)
SV 0581 355 ¢l 5 (3°CGTGGTGGTCCCGCCGCC3”)
s (11AFS'CCTCTGCGGTGCCAAGCCTC3")  (sla oul
LS eslawsl (1TAR 5"CACCGGAAGAGGAGTAGCTG3")
el b Solegl ALl s 00l s PR 25T,
Vol QY e Lol ) WdNTP 51 a5/ pl Y ex 5L V/0 pl
MgCI2 s S YO (Ve pmol) VY 5 Ve 05581 sla paul 5l
A=y o5 (Voo ng/pl) DNA 2l Seo Y/0 (V50 e 04)
A fL’-"" Taq Polymerase v—i}j

e bl 0351 55 ,» Polymerase chain reaction la &
los Ohd Coduly 6l 4l £0 e 4 AT C gles ax

S5 gl asl £0te 4 VY € sles (0 axd il ¢l WV C

Tehran Univ Med J (TUMJ) 2017 September;75(6):424-9

http://tumj.tums.ac.ir

& dusys 6 Vsde 0w e~ L FMTC (Familial MTC)
Lobgtmges S58 058 plol 2y sde A 2l
B O S LRV £ P ] PP LRSS W] I PRV
O30 550 Tosd e 0dls el FMTC 4 by e sl g
5 e ol a8 515 ql121 Ve egses S 4=b s RET
&l,ls FMTC s Multiple endocrine neoplasia 4 Miws Olle 74+
03 ok SBlis et S I Sl (G 2 e b Slater
LW GladsaS L (e 05581 59) 1 CDA A e slapsas
? b e RET 0355055, (V) 05551 53) r8

ode Cecell ladshe bug o5 ol Jsejsn 85 IS
Oy Gl gl pobastl LS 5 o5 35 Ay
ORI il e Rl (Solen o b aS el s, (655
sl il s lagslen 3 ol (S 555 IS —
3 SN s e e S S age
Magdohs 55 el 355 Slas)lew

chw (SMTO) LS5 Ve b yw b Oblay 22 53
G IS e ol ol &S azls 0aile JLVL & el e i 5 S
Lk ke stile SL e

(s a3 Silgn (p e G5 S
Loy $o¥ade Dby Ll st 5 Jos Sl G Sande
) SIS paiis SIS 55 pedS Sl 35 L il e
Chls (o Seilul 5 ol Aoy Ve Ol gl edd
Golew adS @ s sbdsl L Ol o o8 S
Olgy Cd ol SaS a4 iy OLis a8 (gdal s Jlj LS e S8
ol alS 1 Ao ,8 6V sde Ol i (Sola 4 by o 5 S e
I s

S5 s Sy la Sy oled RET g U1 b )
Sl sl 5 S sl SGs ol 1y Ol gl Jle
on e b ol axllas S e al s 1) Slae sl Sy ke
RET 03555055, 53 S 255 b 39 5 0o (odS Olpee B3
3 o e bl 4 Ay 555 (Ve Ol s 4 Mte Oley 2
2l 5 gledgn S0 ek slgly e (pl el
Los s so¥sde Olb o Oloys (8K 5 ais Glp JsSse
Al e


https://tumj.tums.ac.ir/article-1-8269-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-29 ]

OLlSas 5 Aba) Lpvar AR

Laidl

03 e Gl Ao Ve Ol s w4 Sae le o
o Sl L0y Y 52,6 YY) LB 8T els RET 03,5055,
2 S Osd M S35 (OT-0V s 5 Jl T
Y o Sl L 03 Y 55,0 ) L& Y RET 0555055
5SS e Slssar il (08N o o 5 Jl
el odel Vs 3 el il gla i

2 o elS eyl Ol &S el OF LS 8
OsSlsan o 0o Lo oVoks Ol 4 Slaw ol 3
e S 3 (8 B S plendly o Ol 51 2 RET
Nl 5 50 RET 0555055 2 i b dus s (5¥sde O e
Sl sy s S 5 pledly PSS sl e bl
Spearman's tho 5 eslixal L (Y Jgd 5V JK5) (P=+/00)8)
5 s o5 33 A 53 S eedS Olgn 5 p s alai test
@oVsde Ol @ Slae 055 55 i Sl (goblas bLS
5 (P=+/YA 5tho=+/VVE) RET 0}5SSlss 0 Lier O dos,d
055550550 S Ll Loy Ve Ol 4 D 05 S s
.34 (P=2/YA yrho=-+/\Y1) RET

N g 5 05 2l T Gl 43 ) Sde 4 VY C
S o, Sl a5 el Ky 5 VA Al L SIL I3 L 0T 51 ol
S5 e @l LS JI5 e el Gladised e LS
Chromas  software, version 2.6 3 eslal L
Blast ‘:\?J\ G,k 3l (www.technelysium.com.au/chromas.html)
38

Human Calcitonin ELISA Kit (Cusabio 3l eslawsl L
c]a.w Olsae V/AVO pg/ml Cowlu> L Biotech, Wuhan, China)
s S s il e S 50 a5 S ety
REREIRASRUNPAN

Med Calc, version 12.1.4.0 (Med I eslizel U (g bl 5JUT
O dbo s b Jf &, 2 Calc Software, Mariakerke, Belgium)
5 bl Kolmogorov-Smirnov test 31 eslizal L Laesls &F
Ay Weesls G5 Jb 5 oy slaesls 3 J:b 4 A jesle
5 A e ool Laesls Osg Jbo i o glaesls G 51
Comazr 3l B AT o aslie besls 035 Jbe i (553 5, s«
05,8 51 & b 5 g shils s S s 51 L £Y aalllas 5
238 &y 50 Mann-Whitney U test 31 eslizal b Jig> O34

Ao a S ks s e/e0 5l 5YL L;)‘btauckw

RET 055551555 53 Gigr O34 5 S 1o1s Ol 4 b gy o Slodbl 1Y Jgutr

W 05581 5 e Vo081 5 i O3 0 4 OL) o “(Jl)
T\ \Y YY/Y FAFEVV/A (E7=3100) Liger hyls O slogs
- - Y/ EY/AEV Y/ (E7=511m) iger Oy Ol jloms
Lol Ol 3kl Bl il £ 5 Kls & ooy sltsl "
ot S 4 RET 055551 555 53 S 09k 9 i 11 Olem 3 0 5 (ol i ¥ Jgu
P *Jf 035
+/04 ANE(0/\\=A0/£0) VIYO(E/\Y=£0/Y)" i Oa O )ley
VJEA ITATQRVARR - Y/ND YA/ =YY/Y) «J:"C’ ‘5J|; QIJLQ.x
Y O Solsbas el

Al P</0 ™ il e (Sl Ole aals) Gl elid  slasl

FFA G FFF 5 o)lais VD 6,90 1 P95 03 5 e i sl olCiils o iy 0uaCiils aleo


https://tumj.tums.ac.ir/article-1-8269-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-29 ]

vy RET (555530 1) 51+ OS] g s s s Yoo Glbrew s Lol Gy 55 penlS el

et Gl sl s Sl 03 S e
2550 sl el B e Gl IS S eIl e 51T AL
b Gl sl o Kl dos s sl el B 8515 40t
Mgl Aol
Ol s 8 555 el 4 i i 55 oelS (5 S8 45 S o
55 e e 0l s Sldllas oo 35l 0 Aus s oV
Wl L3S 4 e i edS LS sl Te-lYe

ol 0a5 Msie olew SUL d e 3 Ay ooV

VALY

BRGSO T U W Y ey BT -1 [ E-9

g oale Gl San SRl ey L S gualsd s
ST b 5 il sy a8l eSS s S e
O s gl ol S5 s SO sla Sis ¢l RET igr
Al s S g e gl el 5 S SRl S5 s L
Sl sty 5 all Cer ol adlas el 5l s s
Bl 65 5 pas Gl S et s abedse
ey o i Sge o5 6OV s Ol e

sty chle Ol ol walls B 4 s L
Mo Ole L3 i 2525 35000 Jlaiml 0 S 53 03 (i 5 oS
o AL SIS 0 5 S Ol s $5Vsde Db e 4
o ol s e Al s (SKives (55 IS I
Lopasidd dal o3 i Jeily RET 0550155, e
SaS 55 oS (S 03 ol ey Wl o 5 351 Oless (55
Ale dos s OVake Olb e 4 Oe el 4 AL
slgcdy 5 oAbl S e Shesn ) o8 Gl Solew
Erfn 5 pai Slp Js sl s plardan g S
el 5 Ol e e Al A Vs Ol Oleys
S esSdass Jee 3l G Wbl e 4 e
e s 1 ol I P B T PCIEPRE
Ll o oS elS 5 RET 05550055 Ll S o
R

Ol ey Sl S35 S Osm0 58 pledly 2o
O350 8 V) 5V 00581 L3 e Osb 5 b e s so¥se
Chl e ke by o)l bles Soli RET
RET 0555155, 05 Sher ssa ode b 5 s b o ol
Lol Wiy ler Gl o el 5 A3l b

Tehran Univ Med J (TUMJ) 2017 September;75(6):424-9

http://tumj.tums.ac.ir

(P b =t A0}
Yo
A —_ —_T
BN
EIRTYS
1.l
oL
a 1
.
Csiag e o A iallgay e sl B

$o¥sde Ol 4 S 3131 55 g S alewdly phaw Ol N JSS
Oy 31 oy (V¥ pg/ml) &ls b RET 035500535, oo 05 o ss
o b ¥k O 4 e Sl Bl s S S IS oDy
o om Goblas Nl 5 s (7Y pg/mb) &le L RET 0555155,

P=2/00VE) Ak edalin o5 S 55 pladl (i 5 oS

5 IS ey i Ol A5 edalie bl anllas s
O350 55 0 e Osk Ao oVste Ol s 4 Dlace o131 s
4 e 8BS g S plendl e Ol 5 i RET
Ol 5 55 RET 05551555 5 S b s o8 60¥sde Ol
ils s e S 50 pledly G 5 dS e (5labas
22 ekt S S e S g 485 Do Sl
g5 S Oy iy 53 o lesls OLE Jely o 5l aallls
SU W p e S mhe Aoy Vs b LSS
0535 50 p e 5B F IS e S0 4 1T b s
Ol St S Olsear Yol dusss b Ok o
gl GRIBH LS e D3 e s s Vs
Sluses SlS e 2Ll s3 Ll (PSS
Sl Gt stole ot 2l b edas b 4y o Sl 5
P8 Soge 8 el st 53 5 dnssS sl
Jle b os oS sy Ve Ol SESS 55 51 ()b
Sl 5 s SSkbie Lpde el pasiis (Sl
bodoss @oVole Oy Sy o2 bl 5o L)l dnd

[ o Jul‘}:L;A s u._v'\ bj.ng;a PrEATHA ’.<.«.».~"“.j 6Lhw" 5


https://tumj.tums.ac.ir/article-1-8269-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-29 ]

Ehyayi S. et al.

b abobl B 53 ) b ool slanss 5 55,60 Sy pike

B v aM}}g O a:f..} C""‘JI% 9 C,...r \WeA ﬂ)tmj)

2 Sl i gt (S35 e ke oKl ] plie

References

10.

Yeganeh MZ, Sheikholeslami S, Dehbashi Behbahani G, Farashi
S, Hedayati M. Skewed mutational spectrum of RET proto-
oncogene ExonlO in Iranian patients with medullary thyroid
carcinoma. Tumour Biol 2015;36(7):5225-31.

Carlson KM, Dou S, Chi D, Scavarda N, Toshima K, Jackson CE,
et al. Single missense mutation in the tyrosine kinase catalytic
domain of the RET protooncogene is associated with multiple
endocrine neoplasia type 2B. Proc Natl Acad Sci U S A
1994;91(4):1579-83.

Elisei R, Cosci B, Romei C, Bottici V, Renzini G, Molinaro E, et
al. Prognostic significance of somatic RET oncogene mutations in
sporadic medullary thyroid cancer: a 10-year follow-up study. J
Clin Endocrinol Metab 2008;93(3):682-7.

Hedayati M, Zarif Yeganeh M, Sheikhol Eslami S, Rezghi Barez
S, Hoghooghi Rad L, Azizi F. Predominant RET Germline
Mutations in Exons 10, 11, and 16 in Iranian Patients with
Hereditary Medullary Thyroid Carcinoma. J Thyroid Res
2011;2011:264248.

Kitamura Y, Goodfellow PJ, Shimizu K, Nagahama M, Ito K,
Kitagawa W, et al. Novel germline RET proto-oncogene mutations
associated with medullary thyroid carcinoma (MTC): mutation
analysis in Japanese patients with MTC. Oncogene
1997;14(25):3103-6.

Kihara M, Miyauchi A, Kudo T, Hirokawa M, Miya A. Reference
values of serum calcitonin with calcium stimulation tests by
electrochemiluminescence  immunoassay  before/after  total
thyroidectomy in Japanese patients with thyroid diseases other
than medullary thyroid carcinoma. Endocr J 2016;63(7):627-32.
Tashjian Jr AH, Howland BG, Melvin KE, Hill Jr CS.
Immunoassay of human calcitonin: clinical measurement, relation
to serum calcium and studies in patients with medullary
carcinoma. N Engl J Med 1970;283(17):890-5.

Karanikas G, Moameni A, Poetzi C, Zettinig G, Kaserer K,
Bieglmayer C, et al. Frequency and relevance of elevated
calcitonin levels in patients with neoplastic and nonneoplastic
thyroid disease and in healthy subjects. J Clin Endocrinol Metab
2004;89(2):515-9.

Pacini F, Castagna MG, Cipri C, Schlumberger M. Medullary
thyroid carcinoma. Clin Oncol (R Coll Radiol) 2010;22(6):475-85.
Sama MT, Rossetto Giaccherino R, Gallo M, Felicetti F, Maletta
F, Bonelli N, et al. Clinical challenges with calcitonin-negative

EYA

L pasis Aol 53 (s i slaedls o5 dS clale (5,80 50l

Al azsls obeys (6K

il g5l 5 lidss Cslas (6, LSan :L;_}/'K/:,dé‘“

medullary thyroid carcinoma. J Cancer Res Clin Oncol
2016;142(9):2023-9.

. Yeganeh MZ, Sheikholeslami S, Hedayati M. RET proto oncogene

mutation detection and medullary thyroid carcinoma prevention.
Asian Pac J Cancer Prev 2015;16(6):2107-17.

. Weber T, Schilling T, Frank-Raue K, Colombo-Benkmann M,

Hinz U, Ziegler R, et al. Impact of modified radical neck
dissection on biochemical cure in medullary thyroid carcinomas.
Surgery 2001;130(6):1044-9.

. Dralle H, Damm I, Scheumann GF, Kotzerke J, Kupsch E.

Frequency and significance of cervicomediastinal lymph node
metastases in medullary thyroid carcinoma: results of a
compartment-oriented microdissection method. Henry Ford Hosp
Med J 1992;40(3-4):264-7.

. Kloos RT, Eng C, Evans DB, Francis GL, Gagel RF, Gharib H, et

al; American Thyroid Association Guidelines Task Force.
Medullary thyroid cancer: management guidelines of the
American Thyroid Association. Thyroid 2009;19(6):565-612.

. Hegediis L. The thyroid nodule. N Engl J Med 2004;351(17):1764-

71.

. Costante G, Durante C, Francis Z, Schlumberger M, Filetti S.

Determination of calcitonin levels in C-cell disease: clinical
interest and potential pitfalls. Nat Clin Pract Endocrinol Metab
2009;5(1):35-44.

. Pacini F, Schlumberger M, Dralle H, Elisei R, Smit JW, Wiersinga

W; European Thyroid Cancer Taskforce. European consensus for
the management of patients with differentiated thyroid carcinoma
of the follicular epithelium. Eur J Endocrinol 2006;154(6):787-
803.

. Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee SL, Mandel

SJ, et al; American Thyroid Association (ATA) Guidelines
Taskforce on Thyroid Nodules and Differentiated Thyroid Cancer.
Revised American Thyroid Association management guidelines
for patients with thyroid nodules and differentiated thyroid cancer.
Thyroid 2009;19(11):1167-214.

. Cheung K, Roman SA, Wang TS, Walker HD, Sosa JA. Calcitonin

measurement in the evaluation of thyroid nodules in the United
States: a cost-effectiveness and decision analysis. J Clin
Endocrinol Metab 2008;93(6):2173-80.

FF9 G FPF 5 o)lois VD 0,90 P95 0 (el (i prsle olCtilsy o 3y ouSiils aloeo


https://tumj.tums.ac.ir/article-1-8269-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-29 ]

I [ ] ] VI l Tehran University Medical Journal, September 2017, Vol. 75, No. 6. 424-429

Original Article

Plasma levels of calcitonin in medullary thyroid carcinoma patients with
and without the RET proto-oncogene mutations in exons 10 and 11

Samira Ehyayi M.Sc.!

Mehdi Hedayati Ph.D.2

Marjan Zarif Yeganeh Ph.D.
Student?

Sara Sheikholeslami Ph.D.
Student?

Sayed Asadollah Amini Ph.D.!*

1- Clinical Biochemistry Research
Center, Shahrekord University of

Medical Sciences, Shahrekord, Iran.

2- Cellular and Molecular
Endocrine Research Center,
Research Institute for Endocrine
Sciences, Shahid Beheshti
University of Medical Sciences,
Tehran, Iran.

*Corresponding author: Shahrekord
University of Medical Sciences,
Shahrekord, Chaharmahal and Bakhtiari
Province, Iran.

Tel: +98- 38- 33350080

E-mail: saamini@yahoo.com
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Background: Thyroid carcinoma is the most common endocrine malignancy and
approximately accounts 2% of all cancer cases. Medullary thyroid cancer (MTC) is an
endocrine tumor with differentiation of Parafollicular or C-cells and is categorized into
hereditary or sporadic types. Medullary thyroid carcinoma approximately accounts for
5-10% of all thyroid carcinoma. Germ-line and somatic mutations in exons 10 and 11
RET (Rearranged during Transfection) proto-oncogene are responsible for the
occurrence of the familial and sporadic types, respectively. Calcitonin is a key marker
in MTC diagnose and has been demonstrated to be highly sensitive for differential
diagnosis prognostic assessment, follow-up and evaluation of MTC treatment. The aim
of this study was to investigate the relationship between plasma levels of calcitonin in
MTC patients with or without RET mutation.

Methods: In this cross-sectional study, the population consist of MTC patients who
have referred to the endocrine and metabolism research center of Shahid Beheshti
University of medical sciences since October 2013 till October 2016. Genomic DNA
was extracted from peripheral blood leucocytes using the standard salting
out/proteinase K method. Nucleotide change detection in exons 10 and 11 was
performed using polymerase chain reaction (PCR) and direct DNA sequencing
methods. Participants were then divided into two groups with or without mutation (43
individuals in each group). Plasma calcitonin levels were determined by enzyme-linked
immunosorbent assay (ELISA) method in both groups.

Results: Evaluation of the level of plasma calcitonin in 43 patients with a molecular
mutation in RET proto-oncogene (mean age 31 years) and 43 patients without
molecular mutations in RET proto-oncogene (mean age 43 years) were 7.6 pmol/mL
and 3.07 pmol/mL respectively. This difference is statistically significant (P=0.0014).
Conclusion: Routine measurement of calcitonin has been investigated as a screening
method for the diagnosis of medullary thyroid carcinoma patients. Nevertheless,
additional data are required to definitely support routine measurement of calcitonin due
to the role of RET proto-oncogene.

Keywords: calcitonin, cross-sectional study, medullary thyroid carcinoma, RET proto

oncogene.
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