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 Prostate MRI 

 MRI of female pelvis 

 MR Urography 



 Indications 

 Prostate cancer 
 Staging 

 Detection 

 Post treatment follow up 



 ACR PIRADs Ver 2 

 http://www.acr.org/~/medi
a/ACR/Documents/PDF/Q
ualitySafety/Resources/PIR
ADS/PIRADS%20V2.pdf 

 



 PIRADs : Prostate Imaging-Report And Data System 

 



 Mp MRI : Multiparametric MRI 

1) Anatomical sequence 
 T2W 

2) Functional sequences 
 DWI 

 DCE (Dynamic contrast study) 

 

 Optional: MR Spectrography 



Anatomy 







 Timing of MRI Following Prostate Biopsy 
 6 weeks : Staging 

 Not  need : Detection (Negative TRUS biopsy)  

  Patient Preparation 
 No concensus 

 NPO 

 Antispasmodic drug : Buscopan/Glucagon  

 Rectal enema +/- 

 Patient information 
 PSA 

 Result of prostatic biopsy 

 Clinical examination 

 



 ? Which sequences : ? TRUST 

Dominant sequences 

 Peripheral zone : DWI 

 Transition zone : T2W 

 

 PIRADS : score for “significant prostate 
cancer” 

 



 Significant lesion/significant cancer 
 pathology/histology as Gleason score ≥ 7 (including 3+4 

with prominent but not predominant Gleason 4 
component) 

 And/or volume ≥ 0.5cc 

 And/or extraprostatic extension (EPE) 

 MpMRI : sensitivity more than 80% 

 
Gleason ≥ 7 
volume ≥ 0.5 ml 
EPE 



 PIRADS 1 – Very low  
(clinically significant cancer is highly unlikely to be present) 

 PIRADS 2 – Low  
(clinically significant cancer is unlikely to be present) 

 PIRADS 3 – Intermediate  
(the presence of clinically significant cancer is equivocal) 

 PIRADS 4 – High  
(clinically significant cancer is likely to be present) 

 PIRADS 5 – Very high  
(clinically significant cancer is highly likely to be present) 



Courtesy; RSNA 2014 



 Magnetic Field Strength  
 1.5 Tesla : Pacemaker, bilateral hip prosthesis 

 3 Tesla 

 Endorectal Coil (ERC)  
 liquid perfluorocarbon or barium suspension  

 



 T2W, DWI and DCE in all examinations 

 One sequences;  included pelvic cavity (LN ) 

 Magnetic Field Strength 
 3 Tesla  

 both 1.5T and 3.0T can provide adequate and reliable 
diagnostic exams 

 Endorectal coil 
 At 3T without use of an ERC, image quality can be 

comparable with that obtained at 1.5 T with an ERC, 
although direct comparison of both strategies for cancer 
detection and/or staging is lacking 



 T1‐Weighted (T1W) and T2‐Weighted (T2W) 
 all prostate MR exams 

 T1  : With or without FS 

 T2 : Multiplanar (axial, coronal, and sagittal)  
 2D RARE (rapid acquisition with relaxation enhancement) 

pulse sequences (TSE/FSE) 

 Slice thickness: 3mm, no gap. Locations should be the same 
as those used forDWI and DCE 

 FOV: generally 12‐20 cm to encompass the entire prostate 
gland and seminal vesicles 

 In plane dimension: ≤ 0.7mm (phase) x ≤0.4mm (frequency) 

3D axial acquisitions may be used as an adjunct to 2D 
acquisitions 

 

 



 Diffusion‐Weighted Imaging (DWI) 

 ADC map 

 “High b‐value” images utilize a b‐value between 
>1400 sec/mm2 

 Technical Specifications 

 Free‐breathing spin echo EPI sequence combined with 
spectral fat saturation is recommended. 
 TE: ≤ 90 msec; TR : > 3000 msec 
 Slice thickness: ≤4mm, no gap. Locations should match 

or be similar to those used for T2W and DCE 
 FOV: 16‐22 cm 
 In plane dimension: ≤ 2.5mm phase and frequency 

 



 Dynamic Contrast‐Enhanced (DCE) MRI 

 rapid T1W gradient echo scans before, during and after 
the intravenous administration of a low molecular 
weight gadolinium‐based contrast agent 

 “positive” DCE MRI lesion :  the enhancement is 
focal, earlier or contemporaneous with enhancement 
of adjacent normal prostatic tissues, and corresponds 
to a finding on T2W and/or DWI 

 Temporal resolution should be <10 seconds and 
preferably <7 seconds 

 



 DCE : 2D or 3D T1 gradient echo (GRE) sequence may 
be used, 3D is preferred. 
  TR/TE: <100msec/ <5msec 
 Slice thickness: 3mm, no gap. Locations should be the 

same as those used for DWI and DCE 
 FOV: encompass the entire prostate gland and seminal 

vesicles 
 In plane dimension: ≤2mm X ≤2mm 
 Temporal resolution: ≤15sec (<7sec is preferred) 
 Total observation rate: >2min 
 Dose: 0.1mmol/kg standard GBCA or equivalent high 

relaxivity GBCA 
 Injection rate: 2‐3cc/sec starting with continuous image 

data acquisition (should be the same for all exams) 



 Axial T1 FSE TR/TE 650/10 small FOV(20cm) 3mm/1mm 
MATRIX 320  

 T2 axial small FOV(20cm) 3mm/1mm MATRIX 320: axial 
oblique orthogonal to rectum  

 T2 sagittal small FOV FSE 3mm/1mm 
 T2 coronal oblique 5000/93 Echo train 13 small FOV(20cm) 

3mm/1mm MATRIX 320 
 DWI axial TR/TE 6000/78 flip angle 90, nex 6, b-values 0 

and 1000, matrix 128x92 FOV 35cm x35cm 3mm/1mm to 
cover entire prostate and seminal vesicles  

 Contrast sequences : axial post contrast – rapid dynamic 
contrast enhanced Slice thickness 4.0/0.0, sequential 16 
axial slices, 20 phase acquisition FOV 22 



Axial oblique T2W Coronal oblique T2W 



 Findings of prostate cancer 

 Focal homogenous low SI on T2W : PZ, TZ 



T2W Prostate  cancer in PZ 



 Findings of prostate cancer 

 Focal homogenous low SI on T2W : PZ, TZ 

 Blurring of edge of focal homogenous low SI on T2W 
in TZ  



T2W Prostate  cancer in TZ 



 Findings of prostate cancer 

 Focal homogenous low SI on T2W : PZ, TZ 

 Blurring of edge of focal homogenous low SI on T2W 
in TZ 

 Restrict fluid on DWI : high b-value 



  



 Findings of prostate cancer 

 Focal homogenous low SI on T2W : PZ, TZ 

 Blurring of edge of focal homogenous low SI on T2W 
in TZ 

 Restrict fluid on DWI : high b-value 

 Hypervascular enhancement on DCE 





EPE : Extraprostatic extension 



SVI : Seminal vesicle invasion 



T2W Post Gd 

LN metastasis 



 Chronic prostatitis 
 Low T2 SI 

 Slight low SI on ADC  

 Decrease Citrate, Increase choline 

 Significant contrast wash-in and wash-out at DCE 



Air artifacts at DWI b-value 1000 



 3D chemical shift imaging protocol  

 For 1.5 Tesla : Please use endoretal coil (ERC) 

 For 3 Tesla : optional for ERC 

 Coverage : whole prostate gland with minimal contamination of 
surrounding tissue 

 Selective water and lipid suppression 

 CC/C : choline plus creatine / citrate ratio 

 

 Tumor aggressiveness but no STAGING information : poor 
spatial resolution 

 Valid for recurrence detection and monitor treatment response : 
good NPPV for rule out post RT recurrences 

 Long time / scan 

 



 

Normal :  

 Citrate  : Benign tissue 

 Choline : Malignant tissue marker 

 Creatine : insignificant diagnosis but difficult to resolve 
from choline (1.5 TESLA) 



 75 y.o Male  

Gleason 4 +3 

Stage T3a 



 Indications; 
 Adnexal lesions 

 Myoma uteri 

 Congenital anomaly of uterus : Mullerian duct anomaly 

 

 Staging of CA cervix and endometrial cancer 



 Sagittal T2W , small FOV , high resolution 

 Plane 
 Uterus 

 Cervix 

 Ovary/adnexae 



 Sagittal T2W 

 Small FOV 

 No fat suppression 

 Anatomy of uterus and 
cervix 



 Staging of CA cervix 
 No need Gd 

 Staging of endometrial cancer 
 Need Gd 

 

 



 Patient preperation 

 NPO 4 hours 

 Antiperitalsic drug : IV Buscopan/Glucagon 

 Vaginal Gel/Rectal Gel opacification 

 

 

 



 CA Cervix : Staging protocols 
 ESUR guideline 2011; Staging of uterine cervical cancer with MRI: guidelines 

of the European Society of Urogenital Radiology, Eur Radiol (2011) 21:1102–
1110 

 Recommended protocols; 
 Axial T2w sequence, without a fat suppression : pelvis and 

abdomen (renal hilum) : 5 mm / 0.5 (pelvis), 6 mm / 1 mm 
(abdomen) ; matrix> 400×400 

 Sagittal T2w sequence without a fat suppression : pelvis 5 mm 
/ 0.5 (pelvis) ; matrix>400×400 

 Coronal oblique&Axial oblique T2w perpendicular to the 
cervix, thin slices (4 mm/0.4 mm) ; matrix>400×400 

 Optional: in case of small lesions, not well depicted on T2w images, and 
after treatment. 
 Sagittal 3D T1w dynamic sequences after gadolinium chelates injection : one 

native and 4 post contrast (total 5 scans with a total acquisitiontime of about 5 
mn) 

 DWI sequences 
 

 



AJR 2013 : Sala et al : The Added Role of MR 
Imaging in Treatment Stratification of 
Patients with Gynecologic Malignancies: 
What the Radiologist Needs to Know 



 Example protocols; 

 Scout 

 Coronal SSFSE  



 Example protocols; 

 Scout 

 Coronal SSFSE  



 Example protocols; 

 Scout 

 Coronal SSFSE  

 Axial LAVA flex pelvis 
(cover Aortic bifurcation 
through uterus) 



 Example protocols; 

 Scout 

 Coronal SSFSE  

 Axial LAVA flex pelvis 
(cover Aortic bifurcation 
through uterus) 

 Sagittal T2W (Uterus, 
ovary and mass) 

 



 Axial oblique cervix 

 Coronal oblique cervix 

 Axial diffusion 

 



CA  Cervix 



38 y.o. woman, stage IB2 cervical carcinoma. Hyperintense lesion is 
invading the cervical stroma (Fig a). Oblique section shows an intact low 
signal intensity cervical stroma (arrows, Fig b) accurately excluding 
presence of parametrial invasion 



Sagittal T2W Axial oblique T2W 



CA Cervix with urinary bladder involvement 



DWI 

ADC map 

T2W  



 Endometrial cancer staging protocols 
 ESUR guideline 2009 : Staging of endometrial cancer with MRI: 

Guidelines of the European Society of Urogenital Imaging, Eur Radiol 
(2009) 19: 1565–1574 

 Suggested Protocols 

 T2-weighted imaging: 
 Sagittal, axial oblique (perpendicular) and coronal oblique (parallel) 

to the uterine cavity. 
 If cervical involvement is suspected, additional axial oblique image 

orientation perpendicular to the long axis of the endocervical 
channel 

 Slice thickness for the pelvis: ≤4 mm, FOV 20–25 cm. High-resolution 
matrix (512 × 512) 

 Extended FOV for assessing the retroperitoneum with coronal T1-
weighted or axial T2-weighted sequence with fat suppression 

 DWI 



 Endometrial cancer staging 

 Contrast-enhanced imaging 
 Higher accuracy of the diagnosis of deep myometrial invasion 

 Recommended for atrophic uteri, associate adenomyosis or 
fibroids, or in suspected advanced tumors (suspicious bladder 
or rectal wall invasion) 

 2D or 3D techniques may be performed with the optimal 
tumor/myometrial contrast timing between 90 and 150 
seconds. A single 3D acquisition technique seems a good 
alternative to dynamic imaging as it combines a high tumor-
myometrium contrast with multiplanar reformations and thin 
slice sections 



 Example protocols; 

 Scout 

 Coronal SSFSE  

 Axial LAVA flex pelvis 
(cover Aortic bifurcation 
through uterus) 



 Example protocols; 

 Scout 

 Coronal SSFSE  

 Axial LAVA flex pelvis 
(cover Aortic bifurcation 
through uterus) 

 Sagittal T2W (Uterus, 
ovary and mass) 

 



 Axial oblique uterus 

 Coronal oblique uterus 



 Axial DWI 

 Dynamic LAVA post 
contrast : pre, arterial, 
venous, delayed and last 
scan about 4 minutes in 
Sagittal or axial plane 

 

 



Normal endometrial Endometrial cancer with endocervix 
involvement 



T1W with FS post IV contrast DWI b-value = 1,000 

Endometrial cancer 







Endometrial cancer 



 Adnexal lesions/ Adnexa mass 

 Similar with endometrial cancer staging 

 

 T1W with and without FS 

 Gd contrast injection 

 



 Example protocols; 

 Scout 

 Coronal SSFSE  

 Axial LAVA flex pelvis 
(cover Aortic bifurcation 
through uterus) 

 Sagittal T2W (Uterus, 
ovary and mass) 

 



 Axial oblique uterus 

 Coronal oblique uterus 

 DWI 



T2W with FS Female 44 y.o. 

T1 W with FS 

T2W 



41-year-old woman with right ovarian mature cystic 
teratoma 

T1W T1W with FS 



 Uterine anomaly/Mullerian duct anomaly 

 Similar protocols as use in endometrial cancer 

 Unnecessary for Gd injection 

 

 Myoma Uteri 

 



 Example protocols; 

 Scout 

 Coronal SSFSE  

 Axial LAVA flex pelvis 
(cover Aortic bifurcation 
through uterus) 

 Sagittal T2W (Uterus, 
ovary and mass) 

 



 Axial oblique uterus 

 Coronal oblique uterus 



 MRI 

 Diagnosis : Standard evaluation for MDA 

 Associate anomalies : kidney and skeletal 



Female 28 y.o. with multiple myomas 



 Visualized urinary tract : Kidneys to urinary bladder 

 Non contrast :  

 Static-fluid T2-weighted sequences 

 Post contrast :  
 after IV contrast administration with excretory T1-weighted 

sequences (excretory MRU) 

 Excretory MRU:  
 IV administration of saline solution and a diuretic in addition 

to IV contrast material improves contrast distribution so that it 
is closer to uniform. 

 Avoid the risk of nephrogenic systemic fibrosis (NSF), static-
fluid MRU is prefer in patients with impaired renal function, 
pregnant patients, and patients with ureteral obstruction. 

 



 Excretory MRU protocols  
 T1- and T2-weighted sequences for the kidneys and 

collecting system before contrast administration to 
detect blood clot, fat in angiomyolipomas and clear cell 
carcinomas, and periureteral fat stranding. 

 

 



 Clinical indications 
 Hematuria 

 Urinary tract obstruction 

 Urothelial cancer 

 Renal mass 



 Static-fluid T2 weighted MRU 

 Similar MRCP techniques 

 

 Normally ureters : not dilate 

 IV fluid or low dose of furosemide (Lasix) about 5-20 
mg IV 



 Example protocols: MR Urography non contrast 

 SSFSE: Coronal Abd and pelvis 

 Axial FS T1 Abd and pelvis  

 Axial T2 FSE Abd and pelvis  

 Axial T2 FSE w/FS Abd and pelvis  

 Coronal T2 FSE w/FS Abd and pelvis  

LASIX  

 Coronal T2 SSFSE Thin section (1 mm) respiratory 
triggered Kidneys/Ureters (MRCP type, for stagnant 
fluid, i.e. obstruction) with 3D reconstruction.  

 



 Plane for Static MRU 



Static MRU : Bladder mass 



 Hydronephrosis in 
Pregnancy 

 Static MR Urography 



Compressed Rt. ureter 
Lt ureter 



 Example protocols of excretory MR Urography 

 Non-contrast sequences  

 SSFSE images in the coronal plane cover kidney to bladder 

 T2-weighted fast spin echo (FSE) images in the axial plane 
upper and lower abdomen 

Lasix 10-20 mg IV 

5 minutes 
 breath hold coronal dynamic 3D T1-weighted spoiled GRE 

(SPGR) images with fat suppression were obtained in the 
parenchymal phase after intravenous injection of 0.1 mmol/kg  
Gd contrast 

 40 sec, 90 sec, delayed 5 minutes coronal plane 

 Delayed 5 and 10 minutes coronal plane 

 



  

Dynamic MRU : Urinary bladder tumor 



T2W with FS Post contrast  nephrographic phase 




