o] s

nnnnnn

Koo G190 slodadin B o lacs Ve 0,00 V) oo Glogh ((Sibiy posle olStils o Kot s 0uSitily dhao I l ”\/”

398 Gl 53y Ol (polaid] (581 b (b lide syl (2w @315 ol
PN liwg y JBGS,) Jlidsay Cliwg y ol v (md g0

oS>

WAVATAY 15l fosb TV TA sl il s 06 N>
Lol slS ol 45 I8 a0l o 0 035 €515 Ao Sliens oo lS 53l (sl S 3l (S idds 5 4t
asdlbe cpl s LS aseis LB Magnetic Resonance Imaging (MRI) b Sl 5 oo 51 eslinal b sl Se
Sl (g3 55, Ols—ea) Prostatic Specific Antigen (PSA) L O 33l 5 MRS =S B S PN WP
S N3 s 3y gm Sl s Ol 4y Mo Olley 53 Jl g5 3L 550 L2t

S bl sl Ol hass 2,50 4 5e0 A el abade anlllae G IB s andllas ) ey s
Dyt Ais g 03 S anrl e o0yl s I S g oDl Ol JS ) 550 Olays 5 el saiaey
G MRS ol A a8 51 55 5 5e 5 I ) o 58 diens 1l s 53 0 S50 /Y 51 0 PSA ol
A sl PSA L ilie (slajled d 5 Dl i 4 S 5 518§ pemme Lo

A o3l et S o PSA bl s (VW) e VoV s 5sasi 35 0 anllias 3505 slos YA sl laasil
il ol e bl sl 358 BB 5 13 Ol 53 S 4 5 sS 5 1S Ol pseme 5 PSA oL
33 ) O St o o 35 TADY 5 TAY/E JAYN LS 54 0 5V O LS d 55 MRS LPSA il
.J\Jcﬁw:«{'/\‘/\\ P RA R PP

O s 5 Olims py Olb s a3 533 slaslpl 31 S Ol sioa MRS S 53 0L Lo aslllae ol g sy
G740 550> 53 bl leﬂgwﬁjajlﬁcjwo@é\ﬂ\w 2l a5 o gatas AL e CJJQA
R Jals |, PSA

308 558 «Dliwg s Ol PSA MRS [ gulls” lals

(B4

o5 sl
Aligls e

ST iy &y Syl 555 3050 09,5
Ol g Ol S o ple ol o)

OLL O sl 0Ll Oy i shane =v‘i-..;5*

S d2) oS ey S Ol ey (ol

SYA\=FFVYVAD :oils S3dpls
E-mail: vafaeea@yahoo.ca

PRV

el F e el oS Gl el 4 hled Sl )
e SLadle o arlg 508 o s Slatss o
el a3 8 513 Il 5 a5 3,50
Magnetic Resonance Imaging 5| esliial la %, -l dos 3
Vb sl s ablae b, b sols 0 sead .ol (MRI)

Tehran Univ Med J (TUMJ) 2012 August, 70(5):295-300

http://tumj.tums.ac.ir

Prostatic Specific ilsjl 328 b5 ol gladle b s

b o3 aS Ol 0lb w4 S SKis 55l 5 Antigen (PSA)
i sy Sl s ess Sl 4 o) s e caiS g S e
et Tl Sl Sl s pll 4 5l Sl Ol e
o e Ollew 0Ly Sl ey Can by 2Ll ) skieas PSA )

. . =z Y.f . . . .
S5 FL sd o) ST 750 e eslinad Sl Ol e



OlilKas 4 s, 5dé Hlgo Yar

23 s 3 5 Bdd aalllae ol s e aadllas 4 55,5 Ll o
U s S eslanad Olyles wl (gl (Available) o s
e dsl & Sl 5 8 L 55 sl elS el dcnls 4 ge
AT 53 MRS Sl p30e) 5 0108 L s aalllae 235 /0
Wy o (Jd Slalllas il R TAD L oy Sy slasse s
s aeles L2 Ve Jslas

54 LI MRS Olley ples ) WlBT cols, 51 e
S ) PSA bl r s S e S 55 0T p s PSA Olajen
Ll 5l e i 5 Oley 2 558 (s 53 p S50 /Y
OS5 05 S dew o (S50 0 gl (Lol

4l a0l (T2W,TIW) MRI J5ans sl 53 45 Jlle
S Shles k2 S I ZMRS ) p S 5 A Sa sy S350
G dd ol 0355 T (T2W,TIW) MRI J gare s 5luas s
(T2W,TIW) Jsaxs pslas 55 a5 Shhlay . S )| SMRS o)
Spb e ol ol e 53 Sl b edile 3L 0T MRI
oK w3 L MRS s MRI .d S 51, 3 MRS ) Sl 5
MAGNETOM Avanto 1.5 Tesla MRI system (Siemens, Germany )
5 0SS (S Sl s S plasl Sl LS
BESV P W ¢L>.u'lMulti sample gy g Sl a
o o> 2 MRS ol 3 S e e S 5520055
adllas ol s a8 dlite glaplad d> 5 Ol w4 S 001 S
2lad A Sl 5 odd awslie PSA L ol sl 2l
A pastoe 3y et (Sl O e S 051 e
2 SSEE Y S G PSA sl 55 e el SO

B3 Ao

Laail

-

Lo et adllas sl > Ul andles 305 len 1T sltes
53 e SEU Y S ) e PSA il (UVY) Slag VoV 3 &S
e s5n 5 255 UXT) Sl ¥V 5 50503 S 558 a8 (2 s
B s wdia Gols e slaasl (V) Slan VoY 55 oy
23 e 38 JE P 550 UYF) Sl T2 5 5 Al sdalie )05

055 53 5 Jl FAVEA) 035 3450 655 55 bl o ol

Bah e panas aid (pl sl bl 3 5k S
Sleslit W MR 5 e (6515 5 55 (s sla By, a3l
Magnetic Resonance Spectroscopy  owiblise LALS aewib
sl (MRS)

L dlses slacol pladse s, Sas Sepl a5 b
bed gy DLVl g, ol 5 (ol gline b slazsl
o313 Gl anbs gLac sl 5l 5 sl ey Ly 55 laily
SLls a8 playse s el S (ool oy MRS 552 0
03551 bl b Esly 5 s ls dime s slas 53 BLS el S
IS sbas Mo (BL slacd plie 4 ol SO
Ol V_:l W s STy 43 MRS Law g5 0l sl
Lo LS b s cidin (slanst a8 Lol 51 adl oo miblinn
bl sdasilis ol uilsss wslS 5 (ls Lubys, il
55 Lacs i o0l ccaladl ol (glgims 5550 55 (golitle
SelS 4 S Ol 53 askis e s Cwewsas MRS
Lol w8 Sl

5 03 S L (Sliny p p S sl sl Sy 5 S
o« Ol oS 5 Sl 5w dim 3 O Olejen 395
Sheslizad b col 5San ISl oS 1S 4 el JponS )
Shestizad s e “EL Lasiis LB MRIL Sl 5w
350 o lile 3L ol L5 sy laess ) Cgr MRS
Dol Bl el e axdllas opl 3 5 sl 4B S 15 ax g
5 iy b sse el glp PSA L O G35 5 MRS
Llod ap anlllee (pl 558 o)y Dl Ol 4 Slis Olslo
548 3 ar g ay5e O U LB e 5 Olew 2525 2l

S N XD

oRisils gy &y Ol slow 53 VWAL Jlo s andlas o0

(Cross sectional) _slede aslllas G IG5 Ol Sa5 esle
ssBaa oS Ghlen 31 ASke lash 3)se 4 ged el sl ol
LSSty 5l oy el O s IS 550 Oleys 5 s
dorls Obles adS andllas l 53 Ln gy 03 8 anrl o o 5iSSlins

P 6T oylais Ve 0,00 ) FU) lsse ild Kz pole olCiils o L3y ouSCiils aloeo



yav Sl g Gl w3 g0 asiiss 50 PSA 3 MRS 3ils5

Receiver Operating Characteristic (ROC) s ) =13 505 53

5 oSS § o il glapls A js Hees 250 e lS
SPSA ol ) p ke (el 0l el Ol Ol pw 4 IS
S it 53 ool Ol (Sces Sl 4 518 (S S
daly 5l St 5o A Ol Ster s 45 A e
S CROT S-S RCIVESIN  SSVLTR D SRCI B B

g e A I3 gae P</00 5 el ol aslizad LIS O se5]

s Olylas 55 Ol &1 5 S 01,8 S PSA polis Kk 1) —J

258 b ke 5 Sy p s50 5 298

Goll sl slie ol aglie s Jle SAARYY i 3se
Dse 5 555 I Ollew s (P=2/AYY) das 3 OLES T, (515 pas
33 55 5 okile 3L Sliay n b ey (/Y79) T 03 PSA ulal
Sl V¥ s sl gy il Shake 5o (/) Sl
sdalie LB MRI Jgene sla 55 Los S 358 505 55 (LAY/Y)
5 Hdls odile Bl Dliw gy S &S Golew =y Sl slany 53 03 5
13 p s Bl ckindls Slgsenal Slabie o Shley )3 eres
A5 ey JB s e gl ot
© OIS 5 S e Sl 5 PSA S0ke ) =i
okl jastia e 350 5 Cuke 335 05,5 33 53 MRS 53 Ol res
gyeme 5 PSA Sile 48 das e OLE Jader ol Sl ke o]

bl sl 358 BB 5 1ls Olew 3 Ot 4 S 5 il S

P oL 2505 358 IR 258 e
<o /v AYSEXVEA 7N 3,0 54 el ails ‘-stLf.‘M
FVEY/O sl s PSA
e Q‘MQ&;J&‘;CMW@‘)‘Y_JJJ’T)J
e /o) VWV/AENY /Y 3l s 50 | |
<) a + e N - N » e .o 5
FOVBEYA sl sy Fee b A5 1A PSA jlad o bl ) Hge 5 352 L0 5 Ve B0 pled A
Sl s e s ¥ sl ol esls OLES (G ge g ;}po\j;;m.]?uiﬁjMY
2508 358 b Ol e oS + 081 S ol il Y - g
£3 3 X 3 3 & ) Ly 2 y
R 2 5 k) \ o 2 3
=) ) ] 3
o 2 S 3, = = } 3 L o
2L N A 4 A 5 EY
o) .i -~ -~ \’l, 3
! 9 9 7 =
8 v 0
<)
&
Yo Yo Y Y <O
ONV/V=Y+A/A) YAV 174¥/ YARVAR JARE JARK YAZA VoY VoY . > 00 O
¥ (2 Y g yome
Y\/¥ v [ Y < Ve
@N-0+/%) YANYAS 14¥/f TAZID JARK JARK YAYVAN VoY VoY . >\ Voo
g VoV Y g yoree
\YY v \e Y <\Oe
(FIAYEN) JASNJADY  IVEIY e AR I /5 av ay . o Ve
g 2 vy gyores

Tehran Univ Med J (TUMJ) 2012 August, 70(5):295-300

http://tumj.tums.ac.ir



Ghafuri M. et al.

Sl e S Sl S s Ve GO O B Y 5l sl 4w
;Sqr)‘}!;ﬁexia:u;ﬂ\&]a};}pj:j,oaq_djﬁ.ipu}ov.l&
Jﬁ_iﬂcu):‘;mwajﬁbwbﬂgéw\
s g 2 padtiS S MRS 5 Ol s w4 S Sl
(S 525 b OLi) aalllas 3 il sl wl )l Sl
355 saeid Gl MRS dw oLl a5l Sate (oL A5
2o LS IVE S TAY A TAY g Sl e s
TAV/Y ol 513 01 3L5 dm 53 48 315 0L Lo aalllas gyl
b bl Gl s A 4 s clesn TV (S s
oS ST ey I e Bl Sy s eSS
el 03 55 a5 BB Ol il

S sy g bl addlae Gl pad e b Slllas o s s
S et TIPS L pasia ) sba Slidlls 65 Gl s
elaelas L oS L3 il oS el sl LB 10 s ls bls|
MRS (sl |y (6 =05 £33 cZonl 0 plomil 5 0y 3 S5 L
Lo gt ol e (65 s 235 L gy Dladlae 5 Sl LB
Ol sty Ll 5 o MRS o el 0313 OLES Lo anllian gl 555 ol
Cbe O e 5 Sl Ol asets G35 lajlpl 3 S
o ey 1o SVL €0 pem b 5 Sldllas ol I LS
Ll S50 el

o Ol Co 4ol Jols Wil Kl
SRS 53 g Dty ol 05 ST L MRS 15 Ol e
2" eSSl s JLSGsly dlisty Sl Ol 250 355
ITVe 4S5 \YA Dl s 5 5dsesly paasd 81,55 abaie
e sl 5 Sip e e il Cole L oS il e

ol 0 b?—' d\j@.: v_;Le):

References

1. McConnell JD, Barry MJ, Bruskewitz RC. Benign prostatic
hyperplasia: diagnosis and treatment. Agency for Health Care
Policy and Research. Clin Pract Guidel Quick Ref Guide Clin
1994;(8):1-17.

2. McConnell JD. Epidemiology, etiology, pathophysiology and
diagnosis of benign prostatic hyperplasia. In: Walsh PC, Retik
AB, Vaughan ED, Wein AJ, editors. Campbell's Urology. 7"

ed. Philadelphia, Pa: WB Saunders; 1998. p. 1429-52.

w2

YaA

= MRS 0+ —— MRS Voo MRS 1o+
e o
e
/A=
j /5 =
3 VAR
oy
ol T T T T T
/ oY /¥ g o /A \/
SR
&l i b pled d> 53 j 08 358 padeii ROC govie ) —ls ged
Ol fe 4 S 5 SIS
Sou

.

a5 355 Shls Dbl 53 45 ool 3l 0L L alllne puls

S St ol ssba Sl i 4 G5 5 (51 S g semes Jlds
A PSA opa S 3 pabse ek (el o3 s 25 LU Ol les
IS 5 0\ fyeme 5 PSA Ol SOl iy BBl ol os
L S Rl s sl sl el (g5ls e by O 2 @
Olpr Sl 0351 0l pad (6,505 a8 (BB 5l ns ilie 2l 53
JoB a3 50 sse s sse LackiS Sl MRS 5 PSA Ole 38l 5
OIS 5 OF1S paeame Cand Gl Vol s 3 s e sl
aalllas ool s les gy s 15740 5 3 LBIS Sl &

MRS ;5 Ol e 4 S 1S ¢ e Zoed Iz Sciarra

. Thompson IM, Pauler DK, Goodman PJ, Tangen CM, Lucia MS,

Parnes HL, et al. Prevalence of prostate cancer among men with a
prostate-specific antigen level < or =4.0 ng per milliliter. N Engl J
Med 2004;350(22):2239-46.

McConnell JD, Bruskewitz R, Walsh P, Andriole G, Lieber M,
Holtgrewe HL, et al. The effect of finasteride on the risk of acute
urinary retention and the need for surgical treatment among men with
benign prostatic hyperplasia. Finasteride Long-Term Efficacy and
Safety Study Group. N Engl J Med 1998;338(9):557-63.

P 6T oylais Ve 0,00 ) FU) lsse ild Kz pole olCiils o L3y ouSCiils aloeo



va4 Correlation of MRS with serum PSA in diagnosis of recurrence after radical prostatectomy

5. Benson MC, Whang IS, Olsson CA, McMahon DJ, Cooner WH.
The use of prostate specific antigen density to enhance the
predictive value of intermediate levels of serum prostate specific
antigen. J Urol 1992;147(3 Pt 2):817-21.

6. Kabala JE. The Bladder and Prostate. In: Sutton D. Textbook of
Radiology and Imaging. 7" ed. London: Churchill livingstone;
2003. p. 1006-15.

7. Payne GS, Leach MO. Applications of magnetic resonance
spectroscopy in radiotherapy treatment planning. Br J Radiol
2006;79 Spec No 1:S16-26.

Tehran Univ Med J (TUMJ) 2012 August,; 70(5):295-300

http.//tumj.tums.ac.ir

8. Zapotoczna A, Sasso G, Simpson J, Roach M 3rd. Current role and

10.

future perspectives of magnetic resonance spectroscopy in radiation
oncology for prostate cancer. Neoplasia 2007;9(6):455-63.

. Haaga J. CT and MRI of the Whole Body. 5" ed. Philadelphia:

Mosby; 2009.

Sciarra A, Panebianco V, Salciccia S, Osimani M, Lisi D, Ciccariello
M, et al. Role of dynamic contrast-enhanced magnetic resonance (MR)
imaging and proton MR spectroscopic imaging in the detection of
local recurrence after radical prostatectomy for prostate cancer. Eur
Urol 2008;54(3):589-600.



monthly

I ( ) ] V I | Tehran University Medical Journal, August 2012; Vol. 70, No. 5: 295-300 Original Article

Correlation between MRS and serum PSA in the diagnosis of local

Mahyar Ghafuri M.D.
Ali Vafaee Shahi M.D."

Department of Radiology, Tehran
University of Medical Sciences,
Tehran, Iran.

*
Corresponding author: Dept. of

Radiology, Hazrat-e-Rasul Hospital,

Niayesh St., Sattar khan Blvd., Tehran,

Iran.

Tel: +98-21-66033785

E-mail: vafaeea@yahoo.ca

recurrence after radical prostatectomy

Abstract Received: April 17,2012  Accepted: May 06, 2012

Background: Multifocality, multicentricity and extension beyond the prostate capsule
are all characteristics of prostatic adenocarcinoma that may escape diagnosis by
conventional CT scanning or MRI. This study was designed to assess the diagnostic
value of magnetic resonance spectroscopy (MRS) in prostatic carcinoma and its
compatibility with prostatic specific antigen (PSA) as the conventional method.
Methods: In this cross-sectional study, we recruited 139 patients with previous radical
prostatectomy referring to Radiology department of Hazrate-e-Rasul Hospital during
the first half of 2011 for the evaluation of local recurrence. Traditionally, local
recurrence is defined as serum PSA concentration >0.2 ng/dl. We used 1.5-tesla Siemens
Avanto MRI unit with endorectal coil and measured creatine, choline and citrate levels
before calculating choline-creatine/citrate ratio. Correlation between MRS findings with
PSA concentration was evaluated in regards to the multiple levels of the previously
mentioned ratio.

Results: Local recurrence was found in 107 (77%) patients based on PSA levels. The
mean values for serum PSA levels and creatine-choline/citrate ratio were significantly
different in patients with and without local recurrence. Creatine-choline/citrate ratios
greater than 50, 100 and 150 (as different cut-off points of recurrence) were respectively
seen in 104, 102 and 97 patients and agreement ratio between MRS and PSA in these
levels were 94.1%, 94.4% and 85.1%, respectively. Correlation coefficient between these
two methods was 0.481.

Conclusion: MRS is a valuable tool for evaluating recurrence inpatients with prostate
cancer treated by radical prostatectomy and it is in good agreement with serum PSA
levels.

Keywords: magnetic resonance spectroscopy, prostate cancer, prostatic specific antigen,
pecurrence.
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