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Objective:

To know different types of imaging techniques in obstetrics, uses of each types , time of applied it and contraindication of it uses
Ultrasound:
· Uses low-energy high-frequency sound waves (often from 3 to 5 Mhz) 
· It is the most common noninvasive diagnostic technique used in pregnancy.
· It is felt to be safe in pregnancy with no direct associations with adverse pregnancy or fetal outcomes in humans.

Types
1. Trans Abdominal Ultrasonography (TAS)
2. Trans Vaginal Ultrasonography (TVS)
3. Doppler Ultrasound

4. 3D and 4D ultrasound
5. Fetal echocardiography

the aims of obstetric ultrasound:
The aims of early Pregnancy scan (11- 14 weeks)
1. Confirm an intrauterine pregnancy: 
· Gestational sac: visualized from (4-5weeks of gestation)

· The yolk sac: at (5 weeks) is often sonographically not detectable after 14 weeks
· The embryo: can be observed and measured at (5-6 weeks)  
2. confirm fetal viability: heartbeat  visualized by (6 weeks)
3. provide an accurate estimation of gestational age: can be assessed by measuring:the crown-rump length(CRL):up to 13week +6 days (accuracy of prediction ± 5 days) 
4. evaluation early pregnancy  disorders :
1. missed abortion
2. incomplete miscarriage
3. Ectopic pregnancy
4. blighted ovum
5. gestational trophoblastic disease
· transvaginal ultrasound is superior to transabdominal ultrasound for such uses, structures are visible 1 week earlier with transvaginal ultrasound.

· At about 12 weeks’ gestation transabdominal ultrasound may give better views

5. diagnose multiple gestation' and in particular to determine chronicity
· Able to differentiate multiple gestation as early as 4 weeks (by TVU)
· The optimal time for determination of chorionicity is 9-10 weeks
6. to identify markers of chromosomal abnormality such as measure nuchal translucency as part of a screening program for fetal aneuploidy eg. Down’s syndrome 
7. to identify fetuses with major structural abnormalities for examples spina bifida and hydrocephalus
8. Assist chorionic villus sampling, embryo transfer, and localization and removal of an intrauterine device
9. Cervical length is best measured using a transvaginal probe that allows accurate identification of the internal and external os to dignose cervical incompetence
Ultrasound in the 2nd trimester:
 (18-22 weeks) now to be delayed to 22 weeks, for the diagnosis of cardiac and late developing abnormalities (microcephaly).
 The aims of this scan:
1. Provide an accurate estimation of gestational age if an early scan has not been performed

·  the head circumference( HC):from 14-20 weeks 

· The biparietal diameter (BPD)and Femur length (FL):
BPD (accuracy of prediction ± 7 days) at 20 weeks.
2. Anatomical survey to determine any fetal structural abnormalities or marker for chromosomal abnormalities (this is the principal reason for mid pregnancy scan).

3. Establish multiple pregnancies and determine chorionicity.

4. To locate the placenta and identify the: 

· Site: about 5% of women have a low-lying placenta at 20 weeks, repeat scan at 34 weeks to exclude placenta preavia; only 5% of this group will shown to have a placenta praevia.

· Size

· Maturity

· Abnormalities  

5. Estimate the amniotic fluid volume:
1. Increased amniotic fluid volumes. (polyhydrominos): It is defined as a DP ≥ 8 cm, or AFI > 25cm 

2.  decreased amniotic fluid volumes(oligohydrominos): It is defined as a DP <2cm or AFI < 5cm
6. Perform Doppler ultrasound examination of maternal uterine arteries to screen for adverse pregnancy outcome, for example pre-eclampsia; 
7. Measure cervical length to assess the risk of preterm delivery 
8. Adjunct to any procedure:

U/S is used to guide

A. invasive diagnostic procedures such as: 

1. Amniocentesis

2. chorion villus sampling

3. cordocentesis.

B. Therapeutic procedures such as:

1. Insertion of fetal bladder shunts or chest drain.

2. fetoscopy : the endoscope is inserted under U/S guidance to reduce fetal trauma.
Aims of ultrasound in the 3rd trimester 
1. To assess fetal growth.

· If pregnancy at high risk of IUGR:Serial measurements for growth patterns to show whether it symmetrical or asymmetrical IUGR.

· Asymmetry between BPD, HC & AC (Brain sparing effect) – AC smaller than HC.

· In DM AC bigger than HC due to increase in fetal liver size and fat stores.

· AC most accurate predictor of fetal weight which is reduced in both symmetrical and asymmetrical IUGR.
2. To assess fetal wellbeing:this included:
1. Amniotic fluid volume.

2. Biophysical profile (BPP).

3. Doppler of umbilical artery
Ultrasonography is also of value in other obstetric conditions (in second and third ): 
I. confirmation of intrauterine death

II. a confirmation of fetal presentation in uncertain cases

III. diagnosis of uterine and pelvic abnormalities during pregnancy, for example fibroid and ovarian cysts.

Doppler sonography

Indications:
1. IUGR, Small for gestational age (SGA).
2. History of pre-eclampsia/eclampsia
3. Twin-to-Twin-Transfusion

4. Rhesus allo-immunization (isoimmunization)

5. Fetuses with known cardiac abnormalities 

6. Diabetes mellitus
7. Autoimmune disease
8. Prior SGA or stillbirth
9. Non-reassuring FHR.
Vessels need to be examined

1. Umbilical artery: provide indirect information about placenta function and  'health
2. Middle cerebral artery: The peak systolic velocity increases in situation e.g. Rhesus disease and twin-to-twin transfusion syndrome which results in anemia

3. Uterine artery: during the first and early second trimester have been used to predict pregnancies at risk of adverse outcome, particularly pre-eclampsia.usually done at 20-24 weeks
4. Umbilical vein

5. Thoracic aorta

6. IVC

7. Ductus venosus

3D and 4D ultrasound

to demonstrate: 

1. fetal structures that may be difficult to visualize, e.g. corpus callosum or fetal spine

2. fetal structural abnormalities to the parents, for example cleft lip and palate,Spina bifida&Polydactyl 
Fetal echocardiography
It is performed between 20 and 22 weeks’ gestation 
indications 

1. Suspected cardiac anomalies on US
2. Fetal arrhythmia

3. Non cardiac fetal anomalies detected
4. Maternal/Paternal/Siblings with cardiac defects
5. Exposure to teratogens: viral and drugs
6. Diabetes
7. SLE (anti Ro/La)
8. Preterm labor (tocolysis with indomethacin)

MRI in obstetrics
uses to confirmation of
 (A) Fetal: 

1) Central Nervous System  abnormalities: After 17 weeks, diagnoses of both developmental and acquired intracranial abnormalities -eg.Ventriculomegaly 

2) major Fetal congenital anomalies 
 (B) Maternal:

1. Cerebral vascular flow study (eclampsia) and detection of thrombosis

2. Placental Adhesion Disorders: MRI is the imaging method of choice when there is a risk of posterior placenta increta or percreta

3. Evaluation of maternal tumors or other pathology eg. when appendicitis is suspected clinically and US examination is negative
Contraindications of use are: 
· Internal cardiac pacemaker
· implanted defibrillator
· implants or other metals in the body
COMPUTED TOMOGRAPHY (CT):
 due to its radiation risks; its uses is restricted in pregnancy :
1. CT pelvimetry 
2. Chest CT scan is done in cases with suspected pulmonary embolism
3. Cranial CT scan is done in cases with eclampsia with neurological features.

Radiology in obstetrics (X-ray)

With the advent of ultrasonography, magnetic resonance imaging (MRI) and computed tomography (CT) the importance of radiology is declining.

INDICATIONS:
1. Congenital malformation of the fetus and neonates

2. skeletal malformations

3. birth injuries like fracture or dislocations 

4. secondary abdominal pregnancy 

5. Patient having cardiopulmonary disease may require X-ray chest during pregnancy and that should be done beyond 12 weeks.

Radiation hazards:

 it can cause 
1. fetal morbidity :

A. IUGR

B. genetic mutations,

C. neurologic abnormalities

D. mental retardation

E. childhood leukemia

2. fetal mortality.
The end
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