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The major organ present in the pelvis are of digestive urinary and reproductive 
system.

Organs of digestive system are:-

 Sigmoid colon

 Rectum 

 Small intestine

 Anal canal

Organs of urinary system are:-

 Urethra

 Bladder

 Two ureters



Organs of reproductive system are different in  male and female.

In male:-

Scrotum

Epididymis

Testes

Seminal vesicles

Spermatic duct

Penis

Bulbourethral and prostate gland



In female:-

The internal genitalia : Uterus, two uterine tubes, two ovaries,
vagina.

 The external genitalia : mons pubis, clitoris, labia majora and
minora, and Bartholin glands.



The anatomy of interest should be :
- placed at the center of the coil to optimize the MR signal. 

- centered at the magnet isocenter as much as possible.

- in the correct radiological reference position. 

 If multiple coils are available for the same anatomy, choose the best 
fitting coil for the patient’s anatomical size.



Body coil/Phased array pelvic coil/Multi array coil and endo rectal coil 
for prostate imaging (can be used in conjunction with a phased/multi 
array coil ).

Compression bands and foam immobilization pads.

Earplugs and headphones.



RAPID body coils

Fig: oasis rapid body coil Fig: Altaire rapid body coil





Flex body/spine coil

Fig: oasis flex body/spine coil Fig: AIRIS 2 flexible body coil





Fig: Echelon RAPID Torso/Body coil





 Coil placed into the rectum in order to obtain high quality images of the area 
surrounding the rectum

 The technique has demonstrated higher accuracy than other modalities in 
assessing seminal vesicle invasion and extra-capsular extension (ECE) of prostate 
cancer

 Endorectal coil MRI is useful for determining the extent of spread and local 
invasion of cancers of the prostate, rectum, and anus

 The coil consists of a probe with an inflatable balloon which helps maintain 
appropriate positioning.

https://en.wikipedia.org/wiki/Cancer
https://en.wikipedia.org/wiki/Prostate_cancer
https://en.wikipedia.org/wiki/Colorectal_cancer
https://en.wikipedia.org/wiki/Anal_cancer


 Verbal and written consent should be taken from the patient party.

 Ask the patient to take out all the metal ornaments and jewelries and change the 
hospital gown.

 NPO for 3 hours would be beneficial to reduce bowel peristalsis. 

 Administer anti-peristaltic agents unless contraindicated.

 It is not recommended to start the pelvis exam with totally full or empty bladder. 

 Note down the weight of the patient.

 Patient should be in a condition that he/she can easily tolerate a 20-min exam

 Risk over benefit should be explained to the patient in case of contrast study.

 Gadolinium should only be administered if eGFR is more than 30.

 Offer head phones or ear plugs to the patient.

 Explain the procedure to the patient. 



 The coil is placed straight at the center of the MR table. 

 Then patient lies supine and head first on the coil and arms can be placed 
sideways above the coil level. 

 Give a pillow under the head and cushions under the legs for extra comfort.

 The coil center should be around 10 cm below the iliac crest. 

 If a body coil with long coverage is available, the top of the coil is placed at the 
level of iliac crest. This decreases breathing-related artifacts significantly.

 The alarm bell is given to the patient before sending in. 

 Center the laser beam localizer over the iliac crest. Register the patient in the 
scanner as head first supine.

 It is always recommended to let the patient know how long the scan is going to 
take and also keep communicating frequently to make them as comfortable as 
possible in the MR bore.



 At first 3 plane localizer must be taken to localize and plan sequences.

 It takes almost 25 sec and the localizer image is low resolution T1 weighted image



 Axial slices planning are done on sagittal and coronal plane localizers 

 In coronal plane:- angle the positioning block parallel to the line along the right and 
left iliac crest.

 In sagittal plane :- place the position block horizontally across the pelvis.

 Slices must be sufficient to cover the whole pelvis from the iliac crest to below the 
symphysis pubis

 FOV must be big enough to cover the whole pelvis(normally 350mm – 400mm)



 Coronal slices planning are done on axial and sagittal plane localizers.

 In sagittal plane :- angle the position block parallel to the lumber spine 

 In axial plane :- an appropriate angle must be given in the axial plane so that 
position block is parallel to line joining right and left hip joint



Sagittal slices planning are done on coronal and axial plane localizers

 In axial  plane:- angle the position block parallel to urethra or anal 
canal

 In coronal  plane :- parallel to interpubic fibrocartilage





Reproductive organ related to male pelvis are:-

 Scrotum

 Epididymis

 Testes

 Seminal vesicles

 Spermatic duct

 Penis

 Bulbourethral and prostate gland



 Prostate gland is largest accessory gland of the male  reproductive system

 Wallnut shaped gland which lies inferior to the bladder anterior to the rectum  and closer to 
bladders posterior aspect

 It produces the seminal fluid that nourishes and transports sperm

 First part of the urethra passes through the center of the prostate gland 

 Prostate gland is divided into 5 lobes  



• Peripheral zone(PZ) : high water 

content

• Central zone(CZ) : low water content 

• Transition zone(TZ) : low water content 



Fig: axial T2 weighted image demonstrating  the bladder (B) and the 

three prostate zones – central zone (C) , transition zone (T) and 

peripheral zone (P)



Assessment  of complications after pelvic surgery

Prior to biopsy for prostate cancer diagnosis

Post radiotherapy and chemotherapy assessment

Infection(prostatitis) or prostate abscess

Newly diagnosed prostate cancer staging

Post prostatectomy assessment

Pre surgical assessment

Tumor detection and staging

Congenital abnormalities

Enlarged prostate

Rising PSA



Any electrically, magnetically or mechanically activated 
implants(eg: cardiac pacemaker, insulin pump biostimulator , 
neurostimulator , cochlear implant and hearing aids)

Intracranial aneurysm clips( except made up of titanium)

Ferromagnetic surgical clips or staples

Metallic foreign body in the eye

Metal shrapnel or bullet



 Verbal and written consent should be taken from the patient party.

 Ask the patient to take out all the metal ornaments and jewelries and change the 
hospital gown.

 NPO for 3 hrs would be beneficial to reduce bowel peristalsis. 

 Administer anti-peristaltic agents unless contraindicated.

 It is not recommended to start the pelvis exam with totally full or empty bladder. 

 Note down the weight of the patient.

 Patient should be in a condition that he/she can easily tolerate a 20-min exam

 Risk over benefit should be explained to the patient in case of contrast study.

 Gadolinium should only be administered if eGFR is more than 30.

 Offer head phones or ear plugs to the patient.

 Explain the procedure to the patient. 



Axial oblique:-

 Plan the axial oblique slices on the sagittal and coronal plane localizers.

 On sagittal plane; angle the position block perpendicular to the prostatic urethra(i.e parallel to the 
base of urinary bladder).

 On coronal plane; angle the position block perpendicular to the prostatic urethra.



Coronal oblique:

 Plan the coronal oblique slices on sagittal and axial localizer.

 On sagittal plane; position the block parallel to the prostatic urethra(i.e
perpendicular to the base of urinary bladder).

 On axial plane; angle the position block parallel to the line between right and left 
hip joints.



SUGGESTED PROTOCOL

 3 plane localizer

 T2 TSE axial

 T1 TSE axial

 DWI axial

 T2 stir coronal 

 T2 TSE sagittal

 T2 TSE axial oblique

 T2 TSE coronal oblique

Post contrast

 T1 flash 3D FS axial dynamic 

 T1 TSE FS axial ( post prostatectomy 
patients)

DEPARTMENT PROTOCOL

 Survey 

 T2 TSE axial

 T2 TSE sagittal

 T2 TSE coronal 

 T1 TSE axial

POST CONTRAST

 e-THRIVE  dynamic

 T1 FS PC axial

 T1 FS PC coronal

 T1 FS PC sagittal

OPTIONAL

 e-THRIVE axial 3D



 Normal prostate glandular tissue displays a higher diffusion rate than cancerous 
tissue 

 Diffusion is restricted in highly packed cancer cells

 Using DWI in prostate imaging prostate cancer can be determined more 
specifically than in other sequences

 Prostate cancer often demonstrates increased signal intensity on DWI and low 
signal intensity on ADC mapping 

Advantages of DWI in prostate imaging
 High contrast resolution between normal prostate and cancerous tissue

 Short acquisition time

Disadvantages of DWI in prostate imaging
 Low spatial resolution

 Increased susceptibility artifacts

 Overlap of diffusion values between benign and malignant lesions



Fig: (A)- T2 weighted image shows low signal abnormality in right mid peripheral zone

(B)(C)(D)- diffusion weighted images obtained at b-values of 0, 250 and 750 and red

arrows shows abnormality which becomes more intense at higher b values

(E) – ADC map shows tumor as areas of restricted diffusion



Has a potential use as a noninvasive method to assess prostate cancer 
aggressiveness.

The most commonly detected metabolites in the prostate include 
choline, creatine, polyamines, and citrates.

Healthy prostates have low levels of choline and high levels of citrates; 
the opposite of each is found with prostate cancer.

Polyamines are increased with BPH, but reduced with cancer.

Ratio of choline plus creatine to citrate has been used to differentiate 
benign from malignant lesions( ratio tends to increase in CA)

MRS has been found to be beneficial in the characterization of prostate 
nodules within the peripheral zone, and can be used to predict cancer 
recurrence and response to therapy.



A- coronal T2 weighted image; heterogeneous 

intermediate signal in central gland caused by 

benign prostatic hyperplasia 

B- axial T2 weighted image demonstrating 

prostrate cancer of rt peripheral zone 



Organs of the female reproductive system present in pelvis are 
subdivided into:

The internal genitalia:- uterus, two uterine tubes, two ovaries and 
vagina

The external genitalia:- mons pubis, clitoris, labia majora and 
minora , Bartholin glands



 It is the dynamic reproductive organ that is responsible for several 
reproductive functions

 It is divided into 3 layers
 Endometrium

 Myometrium

 Serosa or perimetrium









 For the evaluation of tubo-ovarian abscess, benign solid masses, obstructed 
fallopian tubes, endometriomas, and fibroids.

 For the evaluation of pelvic floor defects associated with urinary or fecal 
incontinence

 Prior to myomectomy, hysterectomy, or uterine artery embolization

 For the evaluation of pelvic pain or mass

 Assessment of fetal and placental abnormalities

 Asessment of congenital abnormalities of the urinary tract

 Lesions of cervix, uterus, bladder, rectum 

 Benign uterine tumours, e.g. leiomyoma and fibroids

 Infertility 

 Irregular vaginal bleeding



 fallopian tube malignancies

congenital anomaly of female pelvis

soft tissue origin sarcomas

endometrial malignancies

ovarian and cervix malignancies

adenomyosis and ovarian cysts

recurrence of tumours



 Verbal and written consent should be taken from the patient party.

 Ask the patient to take out all the metal ornaments and jewelries and change the 
hospital gown.

 NPO for 3 hrs would be beneficial to reduce bowel peristalsis. 

 Administer anti-peristaltic agents unless contraindicated.

 It is not recommended to start the pelvis exam with totally full or empty bladder. 

 Note down the weight of the patient.

 Patient should be in a condition that he/she can easily tolerate a 20-min exam

 Risk over benefit should be explained to the patient in case of contrast study.

 Gadolinium should only be administered if eGFR is more than 30.

 Offer head phones or ear plugs to the patient.

 Explain the procedure to the patient. 



Axial oblique 

 Plan the axial oblique slices on sagittal and coronal plane localizer

 On sagittal plane; angle the position block perpendicular to the endometrium(this 
angulation may vary according to the pathology to check the normal section for 
difference in planning)

 On coronal plane; angle the position block perpendicular to the endometrium



Coronal oblique

 Plan the coronal oblique slices on sagittal and axial plane  localizer

 On sagittal plane; angle the position block parallel to the endometrium

 On axial plane; angle the position block straight across the uterus



Suggested protocol

 3 plane localizer

 T2 TSE axial

 T1 TSE axial 

 T2 TSE FS(or stir) coronal 

 T2 TSE FS sagittal 

 T1 TSE FS axial oblique

 T2 TSE FS axial oblique 

 T2 TSE FS coronal oblique

 DWI_EPI_3TRACE axial oblique

POST CONTRAST

 T1_VIBE 3D FS dynamic sagittal

 T1 TSE FS axial oblique 

Department  protocol

 Survey 

 T1TSE axial

 T2 TSE axial 

 T2 TSE FS coronal 

 T2 TSE FS sagittal 

POST CONTRAST

 e-THRIVE dynamic

 T1 TSE FS axial

 T1 TSE FS coronal

 T1 TSE FS sagittal

OPTIONAL

 e-THRIVE axial 3D



Case report:

30 yrs female with female with recurrent miscarriage

Fig 1: axial planning could not properly demonstrate whether the  abnormality 
is bicornate uterus, septate uterus or uterus didelphys

Fig 2: axial oblique planning now demonstrates the septate uterus clearly 



Fig 1



Fig 2



 In case of CA cervix MRI is only the modality for staging the carcinoma of cervix because 

 Better contrast resolution and better soft tissue delineation

 Better identification of stromal and parametrial invasions

 No use of ionizing radiation

 The international federation of gynecology and obstetrics(FIGO) staging is used for 
staging of the carcinoma of cervix
 Stage 0 : preinvasive CA

 Stage I : (A)(B)- confined to cervix only 

 Stage II : (A)(B)- includes cervix uterus but not spread to pelvic wall and other parts of vagina.

 Stage III : (A)(B)- beyond the cervix and uterus  to the pelvic wall laterally and lower part of 
vagina.

 Stage IV : (A)- nearby organs like bladder and rectum

(B)- mets to liver,lungs, brain commonly to head of femur



 T2 TSE FS axial

 T2 TSE FS coronal         for evaluation of tumor extension  to rectal wall bladder wall, uterus, vagina 
etc

 T2 TSE FS sagittal

 T2 axial oblique(perpendicular to long axis of cervix)

 T2 cor oblique

Post contrast:

 T1 TSE FS axial

 T1 TSE FS sagittal

 T1 TSE FS coronal

 THRIVE dyn





 Embolization is performed to block the blood supply to uterine fibroids when they 
become symptomatic. 

 MRI can offer accurate information concerning the size, location, and vascularity 
of leiomyomas

 These fibroids or leiomyomas are hypervascular ie they use more blood than 
normal tissue.

 The abnormal arteries that supply the fibroids are larger than the arteries 
supplying normal uterine tissue

 The embolization process consists of the injection of multiple tiny polyvinyl 
particles into uterine artery





Fig: A- pre UAE sag T2 image, B- pre UAE sag T1W FS image, C- 6mnth post  UAE sag T1w image











Fig: iliofemoral ligament



Fig: pubofemoral ligament



Fig: ischiofemoral ligament



Fig: transverse acetabular ligament



Fig:  ligament of head of femur





Fig: iliopsoas muscle



Fig: sartorius muscle



Fig: rectus femoris muscle



Fig: tensor fascia latae



Fig: gluteus maximus



Fig: gluteus medius muscle



Fig: gluteus minimus muscle



Fig: piriformis muscle



Fig: quadratus femoris  muscle



Fig: obturator internus muscle



Fig: obturator externus muscle



Fig: superior gemellus muscle



Fig: inferior gemellus muscle



Fig: biceps femoris muscle



Fig: semi membranous muscle



Fig: adductor longus  muscle



Fig: adductor brevis  muscle



Fig: adductor magnus  muscle



Fig: pectineus muscle



Fig: Gracilis muscle



 Flexors: iliopsoas, sartorius, tensor fasciae latae, rectus femoris, gluteus 

medius

 Extensors: gluteus maximus, medius and minimus, biceps femoris, 

semimembranosus

 Abductors: gluteus medius, gluteus minimus, piriformis

 Adductors: adductor longus, adductor brevis, adductor magnus, pectineus, 

gracilis, quadratus femoris

 Internal rotators: gluteus medius, gluteus minimus

 External rotators: obturator internus, obturator externus, superior gemellus, 

inferior gemellus, quadratus femoris, piriformis



 Flexion: 140 degrees

 Extension: 15 degrees

 Abduction: 40 degrees

 Adduction: 25 degrees

 Internal rotation: 35 degrees

 External rotation: 45 degrees

These ranges of movement occur when the knee is flexed at a right angle (90 degrees).



 Bidirectional (anterior-posterior) multichannel coils are usually used for hip MRI.

 The most appropriate coil is chosen in case of multiple coil availability.



 Intra or extra articular abnormality

 Slipped femoral capital epiphysis

 Tears of acetabulum labrum

 Evaluate integrity of hip cartilage

 Degenerative disc disease

 Avascular necrosis

 Inflammatory arthritis

 Traumatic fracture

 Pathologic fracture

 Stress fracture

 Osteoarthritis

 Muscle injury

 Tendonitis, Myositis, Bursitis, Cellulitis



Any electrically, magnetically or mechanically activated implants(eg: 
cardiac pacemaker, insulin pump biostimulator , neurostimulator , 
cochlear implant and hearing aids)

 Intracranial aneurysm clips( except made up of titanium)

Ferromagnetic surgical clips or staples

Metallic foreign body in the eye

Metal shrapnel or bullet



 Patient is placed supine with the head first.

 Position the patient over the spine coil and place the body coil over the pelvis (iliac crest to mid 
thigh).

 Tighten the body coil using the straps to prevent respiratory artefacts.

 Place the pillow under the head for comfort 

 Center the laser beam localizer over hip joints(4 inch below iliac crest)





Axial planning:

 Plan the axial slices on sagittal and coronal plane localizer

 On sagittal plane; angle the position block perpendicular  to the femur

 On coronal plane; angle the position block parallel to line joining RT and LT 
femoral head 



Sagittal planning

 Plan the sagittal slices on axial and coronal plane localizer

 On axial plane; angle the position  block perpendicular to the femoral head

 On coronal plane; angle the position block parallel to the femur



Coronal planning

Plan the coronal slices on axial and sagittal plane localizer 

On axial plane; angle the position block parallel to line joining RT and 
LT femoral head

On sagittal plane; angle the position block parallel to femur



Axial oblique planning:

 Plan the axial oblique slices on coronal  and sagittal  plane localizers

 On sagittal plane; angle the position block perpendicular to the femoral head

 On coronal  plane; angle the position  block parallel to the femoral neck



Suggested protocol

3 plane localizer

T1 TSE coronal

PD  coronal

T1 TSE axial

T2 STIR axial

T2 TSE sagittal

PD FS axial oblique 

Department protocol

Survey 

T1 TSE coronal 

T1 TSE axial

T1 B/l sagittal

PD SPAIR axial

PD SPAIR sagittal

PD SPAIR coronal







 MRI handbook : MR Physics, Patient Positioning and Protocols

 Pitfalls in MR imaging of female pelvis(ESR), Evis Sala

 MRI Anatomy and Positioning Series
Module 5: Pelvis Imaging

 www.teachmeanatomy.info

 www.kenhub.com

 WWW.MRIMASTER.COM

http://www.mrimaster.com/

