// cyr T alalgs
/ ‘_,,..Jlé @.\5- é&ﬁ—ﬁmﬁj om‘,};
A Slss (Rl Sl o (Ko ple oKl

Iran South Med J2018: 21(1): 54-64 ¥V Sebgmsl 5 0309 A) OF = FY umiis ) lad (056 5 S Jl

Wl yo Magnetic Resonance Spectroscopy (w j f
i ol b b auwglio 43 (SN 3 Su& s g 9S> SO
S

FMD) (G132 (s g (MD) (gksl o g o ' (MD) Ol 5 bl JVMD) g 9 BT M

"MD) S ,55 Jots
Ol D1 Ol S pabe oIS (any b Ol by (553l i
VIl D18 Ol S psbe oBils (ool ol Dl lay (59 mals o
Ol O1g OIS psbe o2l ol 5 rlg g Dl S T

Ol O D1 (S ke oKy (@l el Dbl i Gl 255 i

APV dlas 553 —40/F/A dlas 3L 55)

0 LS

Bl 125 Wb ool Gl Jlaiml (2l oo plnil 51 (5 4500k w3 d 5 PSS Gloss o LA )
&35 » Magnetic resonance SPECtroscopy Izl ik aadllas ol 53 .S 4l g i b 15 Olokons (Glassg b (sla s S poond
S F N F e 2050 M9 e ) e s Sl ge s B

ke i anllas 5505 Ko 1 Jub A 45 Jamaie Ol 5 A5k 0354 (Sl sk 0255 bl B tla B9, 9 3 4
Ole cnl S35 2 s cnl 55 k88 513 MRI o uas plel Oliwjlony 53 5 QBT (ol el Ol oy oSSy
335 S ) S 5 S e 5 A gl b e YV 5 \Y0 (5481 0L > magnetic resonance spectroscopy (MRS)
12 ROC CUIVe soxis 5 5 Wk s wls 39 0i0l5 e ol9 b o 555 2905 058 4w 43 Oyl (55 5) g 405 o
A o3l (CUtOFf POINS) 3 5 abal (s igr 03,551 Cows 4

Sl A2 5515 5505 Slen P g e sn 5 e 8 (0 ls s e F B 0508 e YO 45 LS adlllas 3l Slen ¥ tlaaily
oz 4B o s TEILBS 55 als 0L 5 95 51 (g iy 8 VY0 0y 55 Time of Echo (TE) gy 51 s 5 sy 08 G5
P53 il A0y AN Sl 5 A0y A Sy 45 5 VAY 0l S 4 o 5S Comd b 1 et 5 et B OIS G
4 0SS ol ol G s 0L Ao VY (B9 5 Ao s M ol 4S5 3 VVE L s TEYYY j5 5 akal o g oS
Voo Sral) Ml e o L LB AV 51 YL Cd 5 (A3 AY o) A4S 05, ok 3,090 VYO ) S 51 S
RO R PR PRI S TR S Pgor A oS o SSE 25 MRS (e

SIA 53 ox\g b oy S Olge & LG 5wy Sl )l 5 1S 4 oS s adlllas ol b p i S 4m
AL S SaS S S S s s

W0 e e s Sl ) 1l 20 ge 5 gl D51

O Sy pshe o2y G5 sl 05 8 01 g*
Email: aghaghazvini.leila@gmail.com- ORCID: 0000-0001-8229-1283


mailto:aghaghazvini.leila@gmail.com-

00/&‘}3 D.J.bjyj BE &3&'};&0&‘)‘ r| 6)")‘3}‘«"-9"‘5 J‘ salaiwl

bl,&u,@,}ilﬂ

Soye s wld dher i (g3pde 2L (le
e e 55 Js Lty o 4 15
5 Al o anls 65 Bl e Sl SWs L
ol S5 ssly s glaiss Ol cpl
Sl 5 jasii S e Wl g sbew
ol b (>l Joe Sl S etk Sl e
34E il slp i Solal s gols st )
ede ety Sl Ol s =l ede (sl
e Slopdbl 5 el Cluls js (o~ el
LS o ) g S5 B 5 ol

S s 5 et A Sl Sl ke Sl
Jed el sl s ool slazall clils 3l
a5 (homogeneity)  u.issenc ey adl>
s s sl sl e (signal intensity) JLS..
Wl codlae (JL5ULL lad 4 5505 ol
o SllS sy ed g et p ke 4 e
3 b s 0y

Jsl 8 Ol g 4y 315 55 1250 0L 5 OS5 5o
o 3B 55 Dlagls Gl s oS cul paseliS
GRS shuaab 5 SanS Sl bl Sluls ples
0) dil o oS SaS (gl s

Sl sln bl iSRSl (o
Cledl (Bl gl e Ll (S vt Lilen) ol
L Oblew 53 wizeed 5 Lajses 5l o2 5 (G-

Al MR oLl O g S Ll 28
JB slaes s 53 bl 6yls et (35, MRI
ol Lo 03 Sadss 4 b S L e
G35 O Lalasly )3 (giad )l Sledlbl 5 il
SLbI glasltle 4 0xlg oy @l g
L 5o 5 bOlsal 4 arlg (ras ol canls
Dok 5 L T2 5 TL Gla e 5 JLST wblis

4edie

Ll On slay e 55 5l Aoy ¥ 315 5 a5 55
Bl St s Ol 5 g5 s e LSS
Ol slel sl 3l sus e S eline sla ) ga s
sl peaasie 5 blaoidasly e e g
Loy A IS 056 S Ol 4ol s S
il e e o A5k el Sl a8 L laes g
S s il e s Yo 35l b0
o3 00w S S Bl s s ek do s
O+-A+ 5 (submandibular) & cos oens s
Sl 28 5 (sublingual) Uj .5 eds 53 s ys
Slaos s sdana Bl Bl gla jaslS Aoy o ) see
L Slals Oleys a8 i Lo & Sl sus
Sluls sl atlo 4l 5o sdate OIS b 50
ol oSS b Ll (S s e
e Sl s S s Al e Sogdeee
e S L A s S o8 e sSuS 0L
R i T R L
SS el 5 e B KLl ol e
Al s Al Jes Sl S il gl i

@ OlF e 5l B3 panid gl ) e )
51 aS 545 oLzl FNA (Fine Needle Aspiration)
WDluls jasls 5o Coald ede Ol olee alex
Sl 3 0 plowil 3 Ul pde 5 Ol (6,8 5
el 5 el ol 8 el s glac s @ by
Slres s ol 53 1) Gols el Slais e
Sl eslanal by 35l o jasle Bl sue
e S @ Ol e Gls el sl
O=%) Sol cws o

© by GBlyosas glaess s ol L M

Obe ol 53 &8 W3l oo oy Sl (oot 5 G133

http://bpums.ac.ir


http://bpums.ac.ir/

VYAV gyl 9 a9, /) AJW/VSA_JMJL»

oy b/ 0F

Al dal g S eXPression il sl o (S xe
3355 Ul b plassa s 5o edd esls 0L 3 b S
T sk sty oS p 3 5 p 522508 0L VL
Sl SKas oy oS EXPIESSION Ol e il o ialS
et Wl a8 Soml 1S e S 4 oo
55 5 35 s s Bl oS ol bt 4 8
55 cdils a3 MRS s oIS 55 Ol
Lobsisl & ose 4 oisls s 55950
L aS 258 0 pasedn S 50 o3le (gl oS
SOk ool Ll s ssdds okl ekl
53 ek slas e Bk Sl ol sdd ablel g il
sasie sk turnover  iinl Loog5sL
ok Ol S Olge sassm LWasl 1 5 WLsd e
B I e o L e L I T
Ol c) (¢l el b olsp sl o e ple
Ell s 53 sl s oSGl (g 5850 1l Sl !

OY10) 3,05 4505
Ll ol sl Siay cnl Sl 4 a5 b ol ol
O Tt = I
adlas ) 53 ol anils oo il ble gla 4o 55
proton (MRS) asis 2550 sy & 3
45t L (H) Magnetic resonane spectroscopy
34 slass 5 ¢ 8 (asis )3 ElS n S Gl

'("*‘b;bf"! hgjjjjil.i dol>= @L:.}l;.«.w.luu); O.E\Ju_

CITPIEIPY
VFANY ol ol 3O US' L alaie anllas ol b
pske olSCails a5 Soslae 53 \TAY/FNO b s
rp Sk S b b Jl) g Sy
oS axrl o e Yo (sl el 5 el
ool Ol sley ENT eass b i w

03 S glacd iy L .(P-9) das e &1yl ol 1S
- 5o MRI sy 0 (65l 0 5ea8 53 0l 5l
Liles las iy cla i, e
DCE-(dynamic contrast-enhanced MRI)
s DW-MRIdiffusion-weighed MRI) MRI
> ;3 MRS(proton MR Spectroscopy)
Sluls GlLsl s e obls S & il e
ooy S eslanal das e 41 =k 3l =
x> el olr gl Ol L DCE-MRI
e 1l s 4BV Y Usles (Enhancement)
s Sl oS LS S sa gtk ool 5l Bl s
el SLBL 5l o8 s et o LS
Sl s 23 L Ol oo oy ol oo 4l il
YO Ol 4 (Wash out ratio) o> esle 75 >
3 0 3l led 0d 55l5 5 5a 8 5 set s G Ao

(A=)
;= Magnetic Resonance spectroscopy (MRS)
S ik Glanionm 53 45 Sl 6 505 g S
Losass 03 o sas a5 ISl Dae (ae e
o3lital ot by 5 ot s Slas s o OB G
MRI aline oSS 5IMRS i, 53 ol o
bl sl 5 3L s s HL ws y ast
L S e sart 4 il el glacs
R 3 (Pl g (e P OBl S 51 S
sphir ol e B L et gl LS
slis sl s oo 51 S S sand (VY)
Esly bse s | oS ol s e il sk
G R Nshe OS5 Sl o 05,55 e
ol opl S Sl slag, 55l elis asiie
L i Jsbe LUMNOVET a5l ol ol slgning

eelS 53 0h30) sses A8 RISl 03 0L

http://bpums.ac.ir


http://bpums.ac.ir/

OV/‘;;‘}! D.L'DJ‘QAJS BE &ﬁﬂj,&ﬂ‘)‘ (:| ‘_;)la,_.ﬂ_,w.? J‘ salaiwl

0‘)&6.&‘5614_‘9}5 BT

plomdl IS Y (gl ol ol&aws b Olsleny (6513 2 2 o
R O - 0 v 100 S F S ¢
L 5 T2 signal intensity , T1 signal intensity
wil gy pde b ooz 5 S Jol ol xS
Skl S s LT ols & Jaz @l s
Sy50 By sde sl ps s el cles s
andllae 5,550 Ollasy dny al> o 53 .23 S 15 o
4 YVe msec;, \yomsec TE > MRS <o
Lol o MRS aalllas plosil (sl 51kl sla0le

O JK8) ws S8

| : Integral

(e Gl milig Sl 5 (Ko e le o5s)
3 31K A s eng culKE L ITAN-AY Jl s
S et plal Oliwslas (65550315 o 5o (Bl
Az S5 yasie S5, LSl YMRI el
033 ozl gl 53 IS oyl jasis &S Jllay
L sg Sl ede sng BB & Sl ing cend
il 35 MR plnil 0l Wl s S Sl
L oLl L 5 (pace maker L ofles Sk
JSha b5 Olsb 5 s sl ODley 5 Loshs 2udIS

s Gl aallas 1 abol Oljley 5 kS 8

TIV 3 5de il S a0 058 G LS50l s 005 SO 5 g s s Sl 1l (V02

5 S 13 Bl ek g (o e o Ol
o SSAFL a5 dlasl (5 5L 4 (Bl L sed s
Vodble b S S 5L G kg 218
Dlislag 53 Bl s ke Dlals (6550 5L s Al
Sl el 2 o pemee 05 3 ool
O s sboasi Bl S S5

sse5 (Sdssndly ool BT 5 mld) s ls 8

350 Ohles 31 G2 03 818 4 S s
Obbos (05 g e 3 5 A aalee anlllas
oaiS 3P 52 8) 0SS Sluls L il
SMRI g 5l .28 5 15 anslie 5,50 (A 05
Ly MRS 5 T2 T1 sl ks 5 MRS
Lo dle 0 Plus ale b o pmee S50 500l

‘gijtm.u@@u} s 3150 508 glaes 5

http://bpums.ac.ir


http://bpums.ac.ir/

WAV Clgusyl 9 oss A /) el /6 5 Coy S

Cyer b/ OA

kil alde 4 VL IS 3550 T 5 alie
05,5 om S B Sl ols sl 3
A edalie 3 g o @ g 0

P8 e e A s S e delle 53 8 )
aglde 53 g P=r/o0V Gl @ e Gl s
(P=2/oA s Slasgo 55 5 ols ses 058 o
O dele 53 5 Lo g ls pxe a5 (Sl s 50
ol s S L s et R slaose s e
(P=/0V) ils 3y s glaamde LG ooslis
o35 038 2 T2 e Cospart sy 2
0 ) sl 550 ) Ll b e S
s 5550 7 5 I ols 5550 VY (JUiKny 3]
350 % lls oo s 0s,S 55l YU LK (gl
058 03 iy IS ls 3550 ¥ 5 IS 5ols
Dy ) Wdsle sy Vol e
s sy ¥ 5 eulols sy ¥l
o sl T2 Ul aslie 55 s g LS ,ols
O sl 53 Js (P=2/0V) 550 lslas o5 S an
35 Sulsbae Sl ols 05 S 5 et B 05 S
P=r/eeY) cils

3l 0 S Slls sl adl ) 0
kel b e a5 s regular « st~ >
o3l LB el 5 e A o LA )
axlo 2550 10 (ls b A 058 03 s
O 3RSl Ohses amls 3550 Ve 5 055 e
anuld 3550 ) 5 Osen anls 550 0 ol Ol
Slen A ey Oble e 02 g 5 amils O3y 2
A 05 ger anls Slan ) 5 055 5 anls

T2 5Tl Ll glaasl 31 glasds \ Jgas
e o OLES ) 3550 05,5 4w >

055 58S 4 oS S (xKls AYO MRS s

S5 0LLE s S e ke ol sla e bl
A 038 53 o B bhglie 51 2
el w05 S 5 (0niols 5 Fuls b spes Jol)
& WO il s SPSS il i e ol 0
T2 5T Sl part e LS slaasily s anslic
oS sbaasl o awslis gl 5 Chi square test |
03zl LIl 5 (S35 hed o b bl LT 51
Receiver operating Characteristics (ROC) ;|
il 5 b s Shs 5 Cawlus Ol CUIVE
23,8l e s

Laassly

LOs T 5o S Jold Sle Fropgamme s
ol ol (DL A\Y=W) Jle ¥YEVE o Sl
S3PPL (Bl bt s mld ool s addlas
o5 Do A s o A o8 sl VY Ol )
o5 bl TV 0L Slasly ASe0L et
Pty el la V4 S5k ede ot
Slew ¥obep5lad s Vool s Slew
Dl YO) il Logls plse Slas ¥ g bog dgy s
20k P s Gl e wF A UsS s S
Olles Olis 53 (L (G e (515 5305 03 5
SS 5 preel slen Tl pol etk Sl L
Slem ¥ St 3l p )8 Sle T 500
Vo Sl s S Dla 1 JUSIs g IS 53]
2dls Sl g o oS ey

S sy oS 3 Tl e e o
3550 ¥ 5 (Gl ) alive WS 3550 YV (5 8
iz g alde 4 Cand (il ole) Sl JiS
50T 5 alie K 3550 ¥ 35ls s 05 S o
S 350 7 et s 505 05,8 53 5 ol S

http://bpums.ac.ir


http://bpums.ac.ir/

08 / 15 308 55055 53 (g g8 fSml 51 ol (513 5 2 o 51 03Uita O\Ken 5 g5 U

5w 058 53w MRS-135 ) s S5 e ke L (WVAENY/Y) 505 b jse
sl Olas o/va wﬂjclaMROC BIEPSURICS? cmman 5 (VYOEV/P) 5ol 905 05,8 53 cedd
Cod bl 3 abad o g o ged pl s sdalin (golslas sl (F/)V0EV/FY) (2t 0 S
Lo M SisaS Al o VAY (51 S @ oS e Y dsde 5s 8 S o aslie (P=2/VY) L

AV Slsge5) 3ls QLES 1) Ao s AP Sl sl 0l s pvalue Ll

4590 ols 5 Al e A e Gl ge g 58 (0 8Ky Sl ) 53 T2 5 T il glaasily (V Jgar

= 33! e 2 sl
¥ Y\ . . T1 T
NaYd VN ol
\ \ WV s T2 5,50
¥ ¥ BN XY
Y ¥ . . T1 Sols
Vind 5V 5,568
f . Y . T2
V2% Viay
s v . T1 et
5V Viay 35504
\ ) i Y T2
AN AN VAdi Ving

bl 2 YV 5 \YP Gladle) 5o () (g 08 Kl ol (25 B s Ao (Y ot

p value
Pvalue v-MRS \YoMRS
ey VF SV s b e S sl s o8
oA JAY /AN G A e P o P oS
oV /008 IAY Pl fe ke

4sup@_;1)1¢~pw;~;ju;gﬁwéjjajn.mg?@;M,@Jﬁ,\}_u@w&“}f&,ﬂbur\%
el 0l 0313 oSS Db 5t s

ROC Curve

75

50

25

0.00
0.00 25 .50 75 1.00

1 - Specificity

e s e i 05 S LI Y0 TE syl Kl el 5o i Jlagad ()l g
Fig 1) The cut off point of MRspectroscopy in differentiation of benign and malignant lesions at TE135
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Fig 3) The cut off point of MRspectroscopy in differentiation of benign and Warthin lesions at TE135
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Abstract
Background: Differentiation between benign and malignant parotid tumors before surgery is important
because it can change the treatment plan for patients. We evaluated the role of magnetic resonance spectros-
copy (MRS) for differentiating benign from malignant parotid tumors.
Materials and Methods: Forty patients with salivary gland tumor especially parotid, who were candidate
for surgery, were enrolled. Patients were selected in Amiralam Hospital and underwent MRI in Imam Kho-
meini Hospital in Tehran. Magnetic resonance spectroscopy (MRS) was performed at 135 and 270 time of
echo (TE), and the choline/creatine ratio was determined. The cytological results were used to divide the
patients into warthin, benign and malignant groups and ROC curves were used to determine the best cut off
points.
Results: Forty patients entered this study, 25 had benign non-warthin tumors, nine had malignant tumors
and six had warthin tumors. TE:136 was stronger for differentiating benign from malignant tumors. The
best cutoff point for choline/creatine ratio was 1.92 in TE:136 with a sensitivity of 81% and a specificity of
89% and 1.76 in TE:270 with a sensitivity of 89% and a specificity of 71%. Choline/creatine ratio <1.25
can rule out malignancy with a sensitivity of 92% and ratio > 1.76 strongly suggests malignancy with a
specificity of 10%. MRS was not able to differentiate benign non-warthin from warthin tumors.
Conclusion: According to the present study, choline/creatine ratio in MRS is a noninvasive method that can
be used for differentiating benign from malignant tumors.
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