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Abstract
Conventionally,	 multiparametric	 magnetic	 resonance	 imaging	 (mpMRI)	 incorporating	 T2‑weighted,	
diffusion‑weighted,	 and	 dynamic	 contrast‑enhanced	 sequences	 is	 considered	 the	 standard	 for	
detection	 and	 staging	 of	 clinically	 important	 prostate	 cancer	 (PCa).[1]	 The	 68gallium	 (68Ga)‑labeled	
positron	 emission	 tomography	 (PET)	 tracer	 targeting	 prostate‑specific	 membrane	 antigen	 (PSMA),	
68Ga‑PSMA	 PET,	 is	 a	 promising	 tool	 for	 detection,	 localization,	 and	 staging	 carcinoma	
prostate.[2]	 Here,	 we	 present	 a	 case	 of	 PCa,	 showing	 incongruence	 between	 68Ga‑PSMA	 PET	 and	
the	 corresponding	 mpMRI	 findings.	 Moreover,	 the	 final	 histopathology	 revealed	 a	 surprise,	 which	
exemplifies	 the	 complementary	 nature	 of	 combining	 68Ga‑PSMA	PET	 and	mpMRI	 in	 the	 diagnosis	
and	staging	of	carcinoma	prostate.
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Introduction
Prostate‑specific	 membrane	 antigen	 (PSMA)	
is	 a	 Type	 II	 transmembrane	 glycoprotein	
that	 is	 highly	 expressed	 in	 almost	 all	
prostate	 cancer	 (PCa)	 cells,	 with	 only	
5%–10%	 of	 primary	 PCa	 not	 having	 PSMA	
expression.[3]	 68Ga	 PSMA	 positron	 emission	
tomography	 (PET)	 is	 considered	 a	 highly	
sensitive	 and	 specific	 study	 for	 assessing	
soft‑tissue	 and	 skeletal	 metastases	 in	
high‑risk	 PCa,[4,5]	 and	 its	 positivity	 directly	
correlates	 with	 tumor	 stage/grade,	 serum	
prostate‑specific	 antigen	 (PSA)	 levels,	
and	 PSA	 doubling	 time.[3]	 Multiparametric	
magnetic	 resonance	 imaging	 (mpMRI)	
has	 gained	 much	 interest	 in	 recent	 years,	
both	 as	 a	 diagnostic	 test	 for	 PCa	 and	 for	
monitoring	 men	 with	 localized	 PCa	 on	
active	 surveillance.[5]	 MRI	 provides	 precise	
morphologic	evaluation	and	has	higher	spatial	
resolution	 and	 provides	 clearer	 anatomic	
delineation	 of	 the	 prostatic	 fossa	 and	 the	
surrounding	anatomical	structures.[6]	Although	
both	 these	 imaging	 modalities	 are	 capable	
of	 identifying	 primary/metastatic	 PCa,	 they	
have	their	own	shortcomings,	which	is	where	
PET‑MRI	 scores	 as	 a	 one‑stop‑shop	 for	 the	

evaluation	 of	 PCa,	 by	 bringing	 together	 the	
best	of	both	these	modalities.

Case Report
A	 73‑year‑old	 gentleman	 presented	 with	
a	 history	 of	 lower	 urinary	 tract	 symptoms	
including	 increased	 urine	 frequency	 and	
weak	 stream	 for	 3	 years.	 The	 patient	 was	
initially	 diagnosed	 as	 benign	 prostatic	
hyperplasia	 (BPH)	 and	 started	 on	 alpha	
blockers.	Recent	serum	PSA	level	was	found	
to	 be	 17.53	ng/mL.	The	patient	 underwent	 a	
transrectal	ultrasound‑guided	(TRUS)	biopsy,	
which	was	reported	as	acinar	adenocarcinoma	
of	 prostate	 with	 Gleason’s	 score	 3	 +	 4	 =	 7,	
involving	the	right	lateral	apex	region.

The	 patient	 subsequently	 underwent	 a	
68gallium	 (68Ga)‑PSMA	 whole‑body	 PET	
MRI	 scan	 (which	 included	 a	 regional	
mpMRI)	 for	 localization	and	 staging	of	 the	
disease.	4.4	mCi/162.8	MBq	of	68Ga‑PSMA	
was	 injected	 intravenously.	 One	 hour	 later,	
whole‑body	 PET	 MRI	 (head	 to	 mid‑thigh)	
was	 performed	 on	 a	 Siemens	 Biograph	
mMR	 PET	 (Erlangen,	 Germany)	 with	 3	
Tesla	MRI	system.
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PET‑MRI	 images	 [Figure	 1]	 revealed	 a	 focal	 68Ga‑PSMA	
uptake	 in	 the	 right	 transitional	 zone	 of	 the	 prostate	 gland	
involving	 the	 midgland	 and	 apex	 regions	 (red	 arrow).	
Although	 this	 focus	 appeared	 to	 correlate	 with	 the	 TRUS	
biopsy	 site,	 there	 was	 no	 corresponding	 MRI	 detected	
abnormality.	However,	 the	 images	 did	 show	 a	 different	T2	
hypointense	nodule	involving	the	left	anterior	and	posterior	
transitional	zones	of	the	base	and	midgland	regions	(yellow	
arrow).	 This	 nodule	was	 68Ga‑PSMA	 nonavid,	 yet	 showed	
strong	 diffusion	 restriction	 with	 low	 ADC	 values	 along	
with	early	contrast	enhancement.

The	patient	 underwent	 robot‑assisted	 radical	 prostatectomy	
with	bilateral	pelvic	lymph	nodal	dissection.		Histopathology	
(HPR)	 was	 reported	 as	 prostatic	 acinar	 adenocarcinoma	
with	 Gleason’s	 score	 of	 4	 +	 3	 =	 7.	 Both	 lobes	 of	 the	
prostate	 were	 involved	 by	 the	 tumor	 (60%–65%	 of	 the	
gland	 involved),	 which	 was	 seen	 extending	 from	 the	 base	
to	the	apex,	with	a	small	focus	of	extraprostatic	extension.

Discussion
Currently,	 apart	 from	digital	 rectal	examination	 (DRE)	and	
serum	 PSA	 levels,	 TRUS	 and	 mpMRI	 play	 an	 important	
role	 in	 the	 diagnosis	 and	 staging	 of	 PCa.[7]	 mpMRI	 has	
been	extensively	evaluated	as	a	diagnostic	tool,	particularly	
T‑staging.[6]	 Postbiopsy	 hemorrhage	 is	 one	 of	 the	 primary	
causes	of	false	negatives	on	mpMRI,	which	is	why	biopsies	
are	 routinely	 planned	 after	 imaging.	 Conditions	 which	
may	 sometimes	 produce	 false‑positive	 results	 on	 mpMRI	
include	 normal	 anterior	 fibromuscular	 stroma	 and	 central	
zones	producing	low	signals,	stromal	BPH	resembling	PCa,	
and	 acute/chronic	 prostatitis.[8]	 Although	 the	 sensitivity	

of	 68Ga‑PSMA	 has	 been	 reported	 to	 be	 ≈97%,	 especially	
PSA	 ≥2	 ng/ml,	 its	 expression	 is	 affected	 by	 the	 tumor	
grade,	with	 low‑grade	 tumors	having	a	 lower	 expression.[9]	
While	 false	 positives	 arise	 due	 to	 inflammatory	 conditions	
and	 sometimes	 even	 in	 BPH.	 The	 current	 case	 is	 a	 likely	
example	 of	 tumor	 heterogeneity	 producing	 the	 differential	
uptake	in	68Ga‑PSMA.

Few	 earlier	 studies	 suggest	 that	 68Ga	 PSMA	 PET	
provides	 better	 detection	 of	 intraprostatic	 lesions,	 with	
a	 better	 sensitivity	 than	 that	 of	 mpMRI,	 but	 with	 similar	
specificity.[10,11]	 The	 greatest	 advantage	 of	 mpMRI	 is	
its	 superior	 anatomic	 detail	 and	 detection	 of	 possible	
extracapsular/seminal	 vesicle	 invasion.	 Due	 to	 this,	 the	
utility	 of	 68Ga	 PSMA	 PET	 in	 staging	 primary	 PCa	 has	
sometimes	 been	 considered	 to	 be	 “limited.”[12]	 With	 this	
example,	we	intend	to	highlight	that	no	one	single	imaging	
modality	 can	 be	 considered	 perfect,	 and	 combining	 these	
complementary	imaging	modalities	is	always	advantageous.
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