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Introduction 

Magnetic resonance imaging 



HISTORY

NMR = Nuclear Magnetic Resonance 

* 1946 : the phenomenon discovered by 

Purcell & Bloch .

* 1952 : They received Nobel prize -

physics

* From this history & NMR techniques in 
a rapid progression .  





• Hydrogen atoms (H1) is the base 

for image generation.

• A hydrogen atom =1 proton + 1 

electron .











Contraindications Of MRI

No any Iron object or magnetic enter the 
room of MR Magnet!!!!

• Iron Processes. 

• Iron F.B.

• Firearm

• Peacemaker. 

• Vascular metallic clips. 











MRI quench
which put an
imaging center 
at risk 



MRI ….Multi Sequences ….Multi Planner

• Multi sequences……

T1 , T2 , FLIR , …..etc.

Multi Planner

…… Axial , Coronal, sagital. 



The Key word is...Signal Intensity









Axial 



















I- Cystic 
OVARIAN LESIONS



OVARIN
CYSTIC

TYPICAL ATYPICAL 
e Special 

Characters

OVARIN
CYSTIC

TYPICAL 
e Special 

Characters



* TYPICAL
- Paper Thin wall

- Clear Water Contents

- No Calc.

- No Nodules

- No Septations 

- No enhancement

= BENIGN CYST

* Atypical 
- Thick wall 

- Septation 

- Calcification 

- Gas Bubbles

= INFLAMATORY

* Cysts e special 
characters 









Benign Ovarian Cyst 
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 Tubo-ovarian Abscess

• Cystic 

• Single or Multi locular

• Thick ENHANCING wall 

• Air Bubbles is Diagnostic 



• CT is better in detection of Calcification , 

Air Bubbles. 











Polycystic Ovary

• Always BILATERAL 

• Infertility , Amenorrhea , Hirsutism

• Imaging: 

bilateral 

– Enlarged ovaries “3:5 cm”

– Multiple cysts  Low T1, High T2

– Stroma inbetween is Low in T1& T2. 









• D.D. :

– Physiological :  

• No clinical symptoms 

• Average ovarian size “3 cm”

– Polycystic: 
• C.P.

• Enlarged ovary > 3 cm 







 Dermoid Cyst

• 10 :15 % of all ovarian neoplasm 

• In Reproductive period “Typically”

• Malignant Transformation > 3  %

– Diagnosis : Depends on presence of 

• FAT “MRI – CT”

• Ca  “ CT – X ray – less MRI” 
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II- SOLID 

OVARIAN LESIONS



Solid Les.

Totally 

Solid 
Mixed 



• Solid Ovarian Lesion = Malignant

“Until proved other wise”

• Solid  ,,  ,, + Known Primary = Deposits.

























 FIBROID

• most common tumor of the uterus (in 25% 

of women> 35 years)

• MRI Features:

– Well defined 

– Low signal in T1 & T2  unless Degenerated

– Homogenous Enhancing 

 Malignant Transformation  0.1 : 0.6 % 

Hazy outline













 Endometrial Carcinoma

• > 50 y 

• Risk factors (increased estrogen):

null parity, failure of ovulation, obesity, late 
menopause.



• Radiographic features

• Prominent, thick echogenic “US -

endometrium “ (usually cannot be 

differentiated from endometrial hyperplasia 

or polyps)

• Obstruction of internal os may result in:

- Hydrometra  - Pyometra  - Hematometra



• Staging:

(combined US and CT accuracy: 80%-90%)

• Stage 1, 2: confined to uterus 

(tumor enhancement < myometrial 

enhancement)

• Stage 3, 4: extrauterine

• MRI:  variable appearance



ADENOMYOSIS

• Heterotopic endometrial glands and within the 

myometrium "internal endometriosis".

• Clinical: dysmenorrhea, bleeding,  

Asymptomatic (5%-30%).

 MRI
• T2W MR imaging is study of choice.

• Focal or diffuse thickening of the junctional 
zone (> 12 mm) is the key finding.

• High Signal endometrial foci within myometrium

• Enlargement of uterus. 



• Diffuse adenomyosis. sagittal fat-suppressed T2-wI  diffuse 
thickening of the low-T2-signal junctional zone (arrows). 
Scattered T2 high signal foci (arrowheads) are consistent with 
endometrial cysts.





Endometriosis

• MRI of the pelvis remains the method of 

choice to diagnose all lesion sites of 

endometriosis.

• Due to spontaneous T1 hyperintensity of 

blood after 8 days of bleeding MRI 

should not be scheduled earlier than day 

8 of the menstrual cycle.









Cervical Carcinoma

Radiographic features

• Cervical stenosis with endometrial fluid 

collections (common)

• Mass in The cervix Considered 
CARCINOMA until proved other wise. 

• Accuracy for detecting pelvic nodal 

metastases by CT: 65%



MRI:
• tumor appears hyper-intense with respect 

to normal uterus on T2WI

• Additional findings in large (> 4 cm) 

tumors:

– Blurring and widening of the low-intensity 

uterine junctional band

– Broadening of the central uterine high-

intensity zone



Staging
Stage IA: confined to cervix

Stage IB: may extend to uterus

Stage IlA: extension into upper vagina

Stage IlB: parametrial involvement

Stage IlIA: extension into lower vagina

Stage IIIB: pelvic wall (hydronephrosis)

Stage IVA: spread to adjacent organs

Stage IVB: spread to distant organs















• MRI is a multi-planer , Multi-sequences 

imaging modalities.

• Any ferrous or Magnetic object is 

contraindicated in MRI ROOM

• MRI has the upper value of tissue 
nature differentiation. 

• MRI Has less value in detection of 
Calcification – Air 

• US is the 1ry method of Gynecological 
ex Abd or TV. 



• As Regarding Schemes of 
Diagnosis 



OVARIAN Cystic LESIONS

Simple Atypical 
With 

Special Character

Benign INFLAMATORY

Bilateral ,Multiple

, Small,  

-Physiological 
- Polycystic 

FAT+)-Ca

Dermoid 

Hemorrhage

-Hage Cyst 
-Endometriosis 







• Cervical Mass consider Malignant 
Until proved other wise. 
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* Other Roles of MRI in Gynecological 

Imaging :

• Functional MRI of the Pelvic Floor

• MR Pelvimetry

for More Details ……. See “CT & MRI of female 
pelvis” 
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Sources: 

• http://www.radiologyassistant.nl/en/p4d85aa9a9
2bbb

• http://www.mediafire.com/download/623uflioapu
ko7q/MRI+And+CT+Of+The+Female+Pelvis.pdf

• http://www.youtube.com/watch?v=WrCFuE_mw
zM
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