
JAIDEEP MALHOTRA
M.D., F.I.C.O.G., F.I.C.M.C.H.

¸ Vice President Elect for 2010

¸ Chairperson International Academic Exchange Committee FOGSI(2002-2007)

¸ Practicing I.V.F. specialist at Agra (Special Interest in Infertility, Laparoscopy, Ultrasound and 
Genetics)

¸ Member and Fellow of many Indian & International organization (IMA, FOGSI, ISAR, IFFS, 
IAJAGO, IAGE, ISUOG, AIUM, NARCHI, ICMCH, IHAR, ISPAT, IFUMB, ICMU, 
AOFOG, FIGO, FIS, IAFS)

¸ Indumati Zhaveri Award, Jagdeshwari Misra Award three times, Ethicon Fellowship, 
Outstanding Achievement Award 1999, Chorion Award

¸ Over 50 published and 100 presented papers

¸ More than 50 Guest Lectures in India and Abroad

¸ Organised many workshops and travel seminars

¸ Written chapters in many books

¸ Co-editor of step by step series of books

¸ Co-editor of manual of operative obs gyn

¸ Editor of ñFetus Our Other Patientò

¸ Credited with producing firsts of U.P. : IVF birth, ICSI birth, IVF Twins, ICSI Twins, IVF 
Triplets, TESA-ICSI Pregnancy etc.

¸ Credited for producing first Test Tube Baby of Nepal

¸ Awarded Corion Prize for best original research in ñImproving endometrial receptivity and 
blood flows.ò

¸ Very active social worker and sports woman

¸ Consultant IVF specialist at Ludhiana, Jalandhar, Ambala, Hissar, Panipat, Gorakhpur, 
Bariely, Allahabad & Kathmandu MALHOTRA NURSING & MATERNITY HOME PVT. LTD.

84, M.G. Road, Agra-282 010

Phone : (O) 0562-2260275/2260276/2260277, (R) 0562-2260279, (M) 98970-33335; Fax : 0562-2265194

E-mail : mnmhagra10@dataone.in / mnmhagra@gmail.com; Website : www.mnmhagra.com

Apollo Pankaj Hospitals, Agra
CHIEF I.V.F. UNIT



ULTRASOUND IN FIRST TRIMESTER

J.MALHOTRA

N.MALHOTRA

M.M.M.H.(P) LTD.

Agra

With inputs from 

Jaya Prakash Shah,B I Patel,

Ashok Khurana,Kuldeep Singh



ñWe are particularly interested in studying the 

first 12 weeks of Uterine Development, which are 

even more interesting than the last 12 weeks. It 

is surely the most crucial period in any beingôs 

existenceéé.ò

IAN DONALD



FIRST 

TRIMESTER

ÁDynamic period

ÁRapidly changing events

ÁCan be assessed accurately by 

Ultrasound ( TAS & TVS & Colour

doppler & 3D scan

ÁTVS is now well accepted and has 

many advantages



Confirmation of pregnancy

Estimation of gestational age

To evaluate cases of first trimester 

bleeding

To evaluate cases with 

disproportionate UT size

Suspected multiple gestation

Suspected ectopic gestation

Indications



Fundamentals of 

Sonoembryology

ÁEmbryonic Period : 4-10 weeks

ÁD17-18 of M.C., Morula 0.1mm Diam. enters 

UT.Cavity Blastocyst

ÁD19-20 Blasto. attaches to the Endom.,diam.0.2-

0.3 mm

ÁD24-25 Implant, Complete, near Fundus laterally

ÁD29-30 C.C.1-2 mm Diam.





Sonoembryology

ÁG.S.                               4 weeks -

Y.S.                               5 weeks -

Foetal heart                 6 weeks -

F.Movements 7 weeks -

ÁHead & Limbs             8 weeks -

ÁCord Insertion             9 weeks -

Falx Cerebri 9 weeks -



First visible structure within the uterus is gest.sac.

5th wk measures 2-3 mm.

Grows at the rate of 1-2 mm/day

1 2

3 4

DDS

Gestational sac



Ut. cavity

Extra Embry. 

Coelom

Chorion

Decidua 

Capsularis

Amnion

Amniotic 

Cavity

Decidua 

Basalis

Placenta
YS

¸Double decidual sac sign ( DDS) at 10 

mm MSD in 75 %



Gestational Sac

ÁG. age estimated within one week by MSD

ÁMSD =

ÁMSD growth 1.2 mm / day

ÁG.S fails to double in volume each week betõ        

5 - 8 wks is suggestive of  gestational  failure

ÁHas less diagnostic value as in embryonic 

demise it continue to grow

Length + AP + Width
3



8mm G.S 

with yolk sac

The measurement should be from inner to inner part 

Gestational Sac Measurements



Gestational Sac Measurements

5 WEEKS

PLUS 5 WEEKS

6 WEEKS



Gestational Sac Review

Bromley et al

ñWhen diff betô MSD and CRL is < 5 

mm, chance of high rate of abortionò

Robinson

ñG. S. volume > 2.5 ml & without 

embryo is not viableòò

MSD -CRL < 5mm



Low-lying Gestational Sac



Multiple 

Pregnancy



Gestational Sac (G.S.)

Morphology

ÁEmpty G.S. due to:

Á normal early IUP,

Á blighted ovum, 

Ápseudo sac or embryonic demise

ÁMissed abortion sac - distorted, 

angulated or irregular

Normal sac - uniform or oval

Double bleb sign



Ectopic Pregnancy

RING OF FIRE



Adnexal Findings

Living Extra 
uterine Embryo

Extra uterine 
sac with or 
without Y.S 
or Embryo

Adnexal Mass Non specific 
Findings



Adnexal Findings

DIRECT FINDING

Gestational sac located inside 

adnexa with clear cut yolk sac 

or embryonic pole and cardiac 

activity

Seen in only 15-28%

Less rare is adnexal gestational 

sac with or without embryonic 

pole without cardiac activity

Seen in 46-71%

Free fluid in pouch of douglas

40-83%



Ectopic Pregnancy



Intrauterine Findings with Ectopic

ÁEmpty uterus with or without endometrial 

thickness

ÁCentral hypoechoic area,or a sac like 

structure inside the cavity 

,pseudogestational sac.

ÁConcurrent intrauterine pregnancy



Small regular sac 

with single 

decidual layer  

without yolk sac 

or fetal node

Pseudo Gestational Sac



d / d

¸Four adnexal structures which 

may resemble ectopic;

¸Corpus luteum eccentrically 

located in the ovary possibly 

creating sac like impression

¸Thick walled ovarian follicle

¸Small intestine

¸Hydrosalpinx



Gestational Sac (G.S.)

Morphology

Á Irregular shape due to B.H. 

contraction, Fibroids or Ut.

anomaly

ÁNormal shape of G.S. is 

suggestive of diagnostic criteria 

of embryonic viability

Á In G.S., yolk sac & cardiac 

activity are hall marks of normal 

IUP, detected a week earlier on 

TVS



Yolk Sac

*  Yolk sac provides nutritive,metabolic,endocrine,        

immunological and hematopoetic functions.

* Seen by end of 5th or Beginning of 6th week of 

Gest. 

Á> 8 mm G.S. should have yolk sac

Á16 % of nonviable preg. shows yolk sac

ÁYolk sac grows at rate of 0.1 mm / mm of MSD



Yolk ïSac

ÁCircular, well defined Echo free 

area

ÁBy 7th week from 3 to 5 mm Diam.

ÁDisappears by end of first trim.

ÁYolk sac should always be present 

before viable embryo.

ÁAbnormal yolk sac may predict 

abnormal fetal outcome



7 MM sac with faintly

observed  yolk-sac

4mm gestational

sac with yolk sac



G.S does not shows yolk sac 



Different  Variant  of  

Yolk Sac

ÁFailure to appear

ÁToo big(>6mm)

ÁAbnormal shape

ÁVery small(<3mm)

ÁFree floating

ÁDouble

ÁCalcified

ÁFragmented 

material within

ÁEchogenic



Foetal Pole

ÁBeginning of 6th week ï

2-3 mm length

ÁEarly Pregnancy: Close to Yolk Sac

Á20 % Beginning of 6th week

Á75% Beginning of 7th week,  

Rempen-87

Á100% Beginning of 8th week

Á100% when G.S. 16 mm Diam, 

Levi-88

ÁC.R.L. more accurate 8-12 weeks



Embryo

ÁShown by focal area of echoes

ÁEccentrically with G. S.

ÁOn margin of yolk sac

ÁCRL measured in mid saggital

section  from top of the head to 

end of the rump



Crown Rump Length

To be measured along long axis of 

Fetus preferably in A-P Plane

ÁHead / Body ratio is 2:3 at 7 - 8 weeks

ÁImportant to exclude Yolk sac from    

measurement

ÁAt 6 - 7 weeks marginal difference                

In length - width

ÁMeasured in fetus having normal curvature

ÁIf Acute flexion as in full bladder or uterine 

contraction take CRL in two section



Crown Rump Length
ÁAccuracy :  ±5-7 days

ÁThe Margin of error in measurement of C.R.L. is 

± 1.2 mm (2 SD)

ÁGestational age (weeks) = C.R.L. (CMS)+6.5

ÁG. Age (days) =8.052 ¯¯ + 23.73

ÁNot used after 12 weeks because of appearance 

of Fetal Curvature.

CRL



Embryonic Events

Musculoskeletal System

Á5.5-6 WKS   Formation Of Limb Buds

Á7.5-8 WKS   Distinct Upper Limbs

Á8 WKS         OSSI centre of Clavicle

Á9 WKS         OSSI. centre of Mandible       

Palate / Spine

Á10-11WKS   Frontal Bones Ossify



Limb- Buds and 

Foetal Movements

ÁUpper limbs: paddle shaped 

buds beginning of 7th week

ÁLower limbs: by mid 7th 

week

ÁWhen C.R.L. 7mm by 7th 

week limb buds visualized.

ÁLimb anomalies can be 

picked up.

ÁF.M.: By 8 week onwards



Trunk Diameter

ÁPopp & Lemster : 1986

ÁAv diam of trunk 2mm-

beginning of 7th week of 

gestation.

ÁLinear increase with gestation 

age 

Á11 mm at 10th week

ÁPhysiological omphalocele in 

20% cases by 12th week 

green, Hobbins-88



B.P.D.

ÁRempen-1987:by 7th week 5.4 mm

ÁBPD 8weeks -8.1 mm,

Á9weeks- 12.2mm, 

Á10 weeks15.4mm

Á100% detection by 9th week

ÁNot a sensitive index for determining gest. age

ÁDetection of gross foetal anomalies as early as    

8 weeks

Á9th week : falx cerebri, choroid plexus, cavum

septum pellucidum



Cardio Vascular System

Á6 WKS   Blood Flow  Unidirectional

Á8 WKS   Heart attains definitive form

Á10 WKS  Peripheral Vascular System



Fetal Cardiac Activity

ÁSeen as soon as the embryo is 

seen

ÁAt 6 Weeks 85-100 / Min

ÁAt 9 Weeks 160 / Min

ÁAbnormal heart rate patterns are 

found in several  chromosomal 

abnormalities

Embryonic heart activity has a 

prognostic significance with a law 

likelihood of spontaneous abortion             

2 - 4 %



< 90 BPM

Bradycardia

BRADYCARDIA  IN TRI.18 &TRIPLOIDY



185/min

Tachycardia

Significant  increase in  TRI.21, 13, &Turners.



G I SYSTEM

Á6 WKS          Primitive Gut

Á8-12 WKS     Mid Gut herniates into umbilical cord

Á8 WKS          Rectum separates

Á10 WKS        Anal membrane perforates



At 7-12 wks

Thick  cord

Physiological Herniation of Gut



Obstetric anomalies

G I Tract



Brain 

3 Primary Ventricles
ÁFirst ventricle Rhombencephalon

ÁLater divides into

ÁMesencephalon Myelencephalon

ÁMesencephalon lies between Rhombencephalon & 

Prosencephalon forms aqueduct

ÁProsencephalon forms lateral Vent. And third vescicle



Á7.5 wks embryonic cranium can 

be distinguished from abdomen.

Á9-10 wks head is half of embryo

* 12 wks lateral ventricles reach the thinner   

table of the skull

* Choroid plexus fills the Lateral Ventricles 



Normal 

rhombencephalon

mimic like

posterior cyst



Amniotic Cavity and 

Amnion

ÁAmnion seen at mid 6th week

Á100% detection by 8th week

ÁPoint or streak like echo Flanking the Embryo

ÁA.C. Devoid of echoes

ÁC.C. Low level echoes : High- Gain

ÁA.C. Diam. 7 weeks-13mm,8 weeks-20 mm,

9 weeks 33 mm, 10 weeks -40 mm

ÁA.C. and CRL rise Closely Parallel



Amniotic 

Membrane

ÁAmnion appears at 5 .3 weeks

ÁSurrounds the embryo

ÁAmnion grows rapidly

ÁLinear relation between Amniotic Cavity 

and CRL

ÁAmniotic membrane fuses with 

chorionic membrane by 12-14weeks


