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Terminology

� Embryoscopy – direct visualization of an 
embryo usually 5-10 weeks previous to 
fusion of the chorion and amnion

� Fetoscopy – usually 14-25 weeks. Phenotypic 
evaluation added to the karyotype analysis 
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evaluation added to the karyotype analysis 

� Should be restricted to families at high risk 
for recurrence of genetic conditions 
associated with external fetal anomalies not 
detectable by ultrasound  



Entry and Inspection

Embryoscopy can be performed

� Trans abdominally 

� Trans cervically 
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� Trans cervically 

� Usually before 11 weeks the telescope 
reaches the extracoelomic space

� The amniotic cavity is formed after 11 
weeks of gestation  
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The Development of Embryoscopy

� Dr Bjorn Westin in 1954, performed hystero-

embryoscopy in 3 embryos before TOP during 

early 2nd trimester 

� He used the McCarthy’s 10 mm telescope 
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� He used the McCarthy’s 10 mm telescope 

� Two cases were performed under GA and one 

with local anaesthesia  

� He reported active embryo extremities  

movements and he counted over 30 swallowing 

movements per minute 



The development of Embryoscopy

Scrimgeour JB and Valenti C, 1970’s

� Direct endocopic examinations of 
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� Direct endocopic examinations of 

embryos by laparotomy and a small 

opening of the myometrium 



The development of Embryoscopy 

and the first direct fetal biopsies 

�Rodeck 1980 and Elias 1983

�Perform the first “Fetoscopies”
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�Perform the first “Fetoscopies”

�Transabdominal insertion of the 

endoscope under real-time US guidance

for direct fetal observation, fetal blood 

sampling and fetal skin biopsies



�Embryoscopy was considered as an obsolete
option during 1980 while the abortion rate was
4 - 8%

The Development of Embryoscopy The Development of Embryoscopy 
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�The US was then well developed and helped a
lot in early fetal anomaly diagnosis

�Daffos F performs an US guided direct fetal
blood sampling



Technological advances…

The recent optic and instrument technological

advances offer better visualization with

smaller diameter telescopes enabling better

and more accurate diagnostic capabilities

Also enable minimal operative procedures to

the fetus with less complications for the fetus

and the mother
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Embryoscopy and recent molecular Embryoscopy and recent molecular 

achievementsachievements

��FirstFirst trialstrials presentedpresented minorminor benefitsbenefits andand limitedlimited

diagnosticdiagnostic potentialspotentials duedue toto poorpoor technicaltechnical facilitiesfacilities

��RecentRecent molecularmolecular biologybiology achievementsachievements andand

technicaltechnical advancesadvances asas wellwell asas socialsocial needsneeds andand

demandsdemands willwill accelerateaccelerate thethe clinicalclinical applicationapplication ofof

embryoscopyembryoscopy forfor earlyearly diagnosisdiagnosis andand probablyprobably

embryoembryo treatmenttreatment……
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The value of Embryoscopy

�Diagnostic 

�Etiology of missed and recurrent abortions

�Reevaluate normal embryo status / anatomy, physiology

�Phenotype of embryos with suspected US abnormalities�Phenotype of embryos with suspected US abnormalities

�Therapeutic

�Cervical ectopic pregnancy

�Stem cell therapy

�Gene therapy 
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In Vivo Evaluation of early embryo 

development and its surrounding environment

The following can be clearly visualized 

�Cervical canal

�Intrauterine cavity 

�Pregnancy sac�Pregnancy sac

�Chorion and amnion

�Umbilical cord

�Embryo 

�Alantois
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Cervical Ectopic Pregnancy Cervical Ectopic Pregnancy 

�� US evaluation at 5+4 weeks. US evaluation at 5+4 weeks. 

�� Mild bleedingMild bleeding

�� Pregnancy G4 after 3 TOPsPregnancy G4 after 3 TOPs

�� Embryoscopy in order to inject Embryoscopy in order to inject 

methotrexate. Successful hysteroscopic methotrexate. Successful hysteroscopic 
clearance of the cervical ectopic pregnancy clearance of the cervical ectopic pregnancy 
(video) (video) 
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Embryoscopy: Searching for the Etiology of Embryoscopy: Searching for the Etiology of 
Recurrent Spontaneous AbortionsRecurrent Spontaneous Abortions
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Definition and Abortion Risk Rate Definition and Abortion Risk Rate 

�� Recurrent spontaneous abortions (RSA) refer to three or Recurrent spontaneous abortions (RSA) refer to three or 

more consecutive spontaneous abortions  more consecutive spontaneous abortions  (Hannes 1992)(Hannes 1992)

�� Risk for SA after 1st Abortion 20Risk for SA after 1st Abortion 20--25%25%

���� Risk for SA after 2nd Abortion 40Risk for SA after 2nd Abortion 40--50%50%

�� Risk for SA after Risk for SA after >> 3rd Abortion 60% and levels of 3rd Abortion 60% and levels of 

�� Most couples have at least a 60% chance of delivering a Most couples have at least a 60% chance of delivering a 

livelive--borne infant with three or more spontaneous abortionsborne infant with three or more spontaneous abortions(Poland et al. 1977)(Poland et al. 1977)
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The frequency of factors affecting RSA

(Dhont M. 2003, Kuttech WH 1999)

1.1. GeneticGenetic abnormalitiesabnormalities 33--55%%

2.2. UterineUterine anatomanatom.. abnorabnor.. (hereditary(hereditary && acquiredacquired 1515--2020%%))2.2. UterineUterine anatomanatom.. abnorabnor.. (hereditary(hereditary && acquiredacquired 1515--2020%%))

3.3. ImmunologicImmunologic (Antiphosphol(Antiphosphol..&& AnticardiolipinAnticardiolipin 1515--2525%%))

4.4. EndocrineEndocrine // metabolicmetabolic disordersdisorders 55--88%% (DM,(DM, PCODPCOD etc)etc)

5.5. EnvironmentalEnvironmental factorsfactors 55--1010%% (occupation,(occupation, smokingsmoking etc)etc)

6.6. UnexplainedUnexplained 4040%% cancan notnot identifyidentify thethe etiologyetiology
(Stephenson(Stephenson MDMD 19961996))
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Patients and Methods

	38 patients with history of RSA

	All patients underwent history, general body 	All patients underwent history, general body 
and gynecological examinations and 
laboratory investigations and hysteroscopy 
during their last abortion 
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PatientsPatients

Our study Our study -- RSA patients with RSA patients with 



 unexplained etiology unexplained etiology 1515



 uterine cavity abnormalities corrected  uterine cavity abnormalities corrected  77

 uterine cavity abnormalities corrected  uterine cavity abnormalities corrected  77



 anticardiolipin syndrome  anticardiolipin syndrome  22



 endocrinological factor  endocrinological factor  55



 suspected thrombophilia, treated w LMH suspected thrombophilia, treated w LMH 88



 treated with husband WBC treated with husband WBC 1 1 
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The technique of The technique of EmbryoscopyEmbryoscopy

��VisualizationVisualization ofof deaddead humanhuman embryosembryos upup toto
thethe ageage ofof 1212 weeksweeks

�� TransCervicalTransCervical�� TransCervicalTransCervical

�� InstrumentsInstruments:: TelescopeTelescope 33..55mm,mm, 55mm,mm, 3030oo,,

singlesingle flowflow

�� MetalMetal HalideHalide lightlight sourcesource 270270 WattsWatts

�� DistentionDistention mediummedium:: NormalNormal salinesaline

�� NoNo useuse ofof anesthesiaanesthesia oror sedationsedation
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Targets of the Study

� Standardization of the technique

� Evaluation of the potentials of the technique

� Evaluation of the characteristics of the� Evaluation of the characteristics of the
pregnancy sac and its contents

� Correlation of the embryo external

characteristics and its genetic analysis
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Results 

� The total of 35 embryos were evaluated 

� In 35/38 cases embryoscopy was 
successful and complete evaluation of the 
embryo and pregnancy sac was performed embryo and pregnancy sac was performed 

� The beta-hCG serum level was zero in 
three  weeks after the D&C 
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Correlation of the embryo 

morphology and embryo karyotype 

Variety of possibilities Cases %

A Normal phenotype and normal karyotype 5/35 14

B Normal phenotype and abnormal karyotype 2/35 6

C Abnormal phenotype and normal karyotype 5/35 14

D Abnormal phenotype and abnormal karyotype 23/35 66
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ZTZT

��29 y old, M+129 y old, M+1

��G1G1--G3 Recurrent AbortionsG3 Recurrent Abortions

��Complete Workup for RA Complete Workup for RA –– normal resultsnormal results

��G4 G4 –– Crystal Heparine (CH) and LMH Crystal Heparine (CH) and LMH –– term term ��G4 G4 –– Crystal Heparine (CH) and LMH Crystal Heparine (CH) and LMH –– term term 
pregnancy healthy babypregnancy healthy baby

��G5 G5 –– CH + LMH at 6 weeks missed abortion CH + LMH at 6 weeks missed abortion 
–– Embryoscopy revealed anencephaly and          Embryoscopy revealed anencephaly and          
abdominal malformations abdominal malformations 
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HAA HAA 

�40y old, 2yM+0,

�Subserous & Intramural fibroids

�Uterus enlarged 17w,

�G5, Ab(2)3

�Recurent Abortions

�Embryo missing right Eye
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ZT

�29 y old, M+1

�G1-G3 Recurrent Abortions

�Complete Workup for RA – normal results
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�G4 – Crystal Heparine and LMH – term 
pregnancy healthy baby

�G5 – CH + LMH at 6 weeks missed abortion 
- Embryoscopy



ZT

	Embryoscopy revealed

	Anencephany 

	Abdominal malformation
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Embryoscopy of Missed Abortion 

⌦233 cases by Philipp T et al in 2003 found

⌦75% with abnormal karyotype, 
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⌦18% - abnormal phenotype and normal        
karyotype cαompared to [14% our results SRA]

⌦7% - normal phenotype and karyotype 
compared to [14% our results SRA]
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Investigation of RSA etiology 

	Rubio Carmen et al. 2004 (MSRM)

	RSA couples undergoing PGD compared to 
those cases that did not have RSA

	Numerical chromosomal abnormalities in 
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	Numerical chromosomal abnormalities in 
human preimplantation embryos of women 
with RSA was 66% as compared to 33% 
found in non RSA patients. 
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Embryo Karyotype Accuracy after 

hysteroemryoscopy sampling 
	 Study of 71 gestational sacs from missed abortions 4-10w. 

Comparison between the cytogenetic results from 
hysteroembryoscopic biospies and those of the curettage 
material (Ferro J et al Fertil Steril 2003)

	 Embryo sampling success was 97.2%
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	 Embryo sampling success was 97.2%

	 Enabled the diagnosis of a true palcental mosaicism and of 
each gestational sac in bizygotic twin missed abortions

	 Karyotype missdiagnosis due to maternal contaminating 
tissue after D&C was 22%

	 The finding of a 46,XX karyotype in the curettage material 

was not a reliable result
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Conclusions Conclusions 

�� Embryoscopy seems to be a valuable method for accurate Embryoscopy seems to be a valuable method for accurate 
diagnosis of the cause of spontaneous recurrent and diagnosis of the cause of spontaneous recurrent and 
missed abortions. This can be especially useful for future missed abortions. This can be especially useful for future 
treatment purposes.treatment purposes.

�� The embryo external characteristics differ in cases of the The embryo external characteristics differ in cases of the 
same genetic abnormalities. same genetic abnormalities. 

�� Both Alantois and Chorion seem to be also affected from Both Alantois and Chorion seem to be also affected from 
the genetic abnormality expressed in the embryothe genetic abnormality expressed in the embryo

�� Cervical ectopic pregnancy can be treated by embryoscopy Cervical ectopic pregnancy can be treated by embryoscopy 
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