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INTRODUCTION

The direct visualization for foetal and prenatal dia-
gnosis of abnormalities by using a scope has been 
applied in the past. One of the earliest hysteroscopic 
transuterine visualizations was performed for foe-

ABSTRACT

Background. The missed abortion has always challenged clinicians and rese-
archers to investigate the underlying cause. In the last few decades, embryo-
scopy has become an indispensable tool in the field of gynaecology and rela-
ted reproductive disorders. The current study aims to explore the application 
and intervention of embryoscopy in cases of missed abortion and attempt to 
understand the cases of missed abortion.

Case presentation. Presenting a series of two cases of missed abortion. The pa-
tients were counselled for embryoscopy. During embryoscopy, the products 
were removed and sent for the analysis of chromosomal abnormality using 
fluorescence in situ hybridisation technique. Further, a non-systematic review 
was conducted by collecting various articles on the techniques of embryo-
scopy, fetoscopy and fluorescence in situ hybridisation technique. The cases 
of missed abortion were also included in the research. The articles were col-
lected from PubMed, Scopus, Cochrane, Medline, Embase, Web of Science, etc. 
While examining, the gestational sac and embryo were found to be attached 
to the uterine wall, but the embryo node was not observed during embryo-
scopy. Additionally, chromosomal aberrations using fluorescence in situ hy-
bridisation technique were also found to be negative.

Conclusions. There were no morphological changes found in the uterine 
cavity, including the conceptus. Furthermore, there were no chromosomal 
aberrations observed in the embryo, suggesting the presence of underlying 
genetic lesions that are not detected by fluorescence in situ hybridization. 
More studies into genetic and morphological changes utilising the latest and 
advanced techniques are required for the understanding of factors involved 
in the missed abortion cases. 

tuses in the 2nd trimester [1]. The pregnant women 
were given both local as well as general anaesthe-
sia. Since the earliest use of scope in the diagnosis 
of foetuses in 1954, the technological advancements 
in the field of visualization techniques of embryo 
development have come a long way. Embryoscopy 
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involves the application of endoscope using fibre 
optics technology that is introduced through either 
abdomen or cervical canal. The scope reaches into 
extracoelomic space, where the developing embryo 
is directly visualised through intact amnion mem-
brane. It is typically performed between 5 weeks 
to 11 weeks of gestation. Since chorion fuses with 
amnion after 11 weeks, the visualization using em-
bryoscopy becomes impossible. Although, diame-
ter of the endoscope ranges between 1.7 mm to 3.5 
mm with varying lens angle from 0-30°, it is passed 
through the cervical canal or abdomen under the 
ultrasound guidance [2]. To insert the endoscope 
into extracoelomic space, a rapid thrust is applied 
to penetrate the chorionic membranes. Once the en-
doscope is introduced into the extracoelomic space, 
it is possible to examine phenotype of the embryo, 
including face, head, umbilical cord, dorsal and 
ventral wall and yolk sac. 
Nevertheless, the embryoscopy technique remains 
invasive in nature with risk to pregnant women 
and the foetus. The application of embryoscopy 
and fetoscopy evolved as a common technique to 
visualize the developing foetus for the diagnosis 
and therapeutic purposes in the 1970s. In one of 
the earliest reports, fetoscopy was used to visualise 
the malformations, including neural tube defect in 
the foetus [3, 4]. However, the diagnostic applica-
tion of embryoscopy was largely abandoned, after 
the advent of ultrasound. Later in the 1990s, the 
miniaturized and light instrument with video em-
bryoscopy became prevalent for therapeutic pro-
cedures in the uterine cavity of pregnant women 
[5, 6]. Although prenatal screening was used to de-
tect the abnormalities in the foetuses, the treatment 
could only be performed after the birth. In some 
conditions, without prenatal interventions, organ 
damage or intrauterine foetal death (IUFD) was 
also possible. In such cases, open foetal surgery 
may lead to premature delivery and preterm pre-
mature rupture of membrane (PPROM). Fetoscopy, 
due to its minimal invasiveness, has huge potential 
to provide therapeutic alternatives [7]. The cases 
for foetal interventions with embryoscopy remain 
rare due to high risk of medicolegal risks. An ini-
tiative was taken by the European Union in 1998 
by bringing medical experts and endoscope ma-
nufacturers, which led to development of multiple 
purposefully designed endoscopes based on highly 
specific foetal conditions. One of the first appli-
cations of such condition specific fetoscopes was 
complicated monochorionic multiple pregnancies. 

Moreover, various conditions were defined, which 
were specific for the application of embryoscopic 
intervention [8]. In recent times, application of em-
bryoscopy only for the diagnosis has become rare. 
Hysteroscopic uterine evacuation of early pregnan-
cy loss using tissue removal devices seems to be 
safe and feasible, it helps in accurate localisation of 
gestational sac in the uterine cavity. On the other 
hand, embryoscopy can be done before uterine eva-
cuation and this technique is more accurate and for 
foetal chromosome karyotyping with lower mater-
nal cell contamination.
The application of embryoscopy has demonstra-
ted several advantages over dilitation and curet-
tage (D&C). Embryoscopy allows the precise lo-
calization of the gestational sac inside the uterine 
cavity, lower maternal cell contamination so that 
result can be more accurate than D&C for foetal 
chromosome karyotyping. Embryoscopy is under 
vision procedure, which may reduce retained pro-
ducts of conception rate and risk of intrauterine 
adhesion formation. Direct vision of morphologi-
cal alteration of embryos also provides significant 
information for genetic counselling. However, its 
limitations is around 11 weeks when the chorion 
and amnion fuse and there is risk of rupturing the 
amniotic membrane.

Aim and objective
The aim is to explore the application and interven-
tion of embryoscopy in gynaecological conditions, 
especially in the cases of missed abortions and to 
understand the cause of missed abortions.

CASE PRESENTATION

The missed abortion of 2 patients were diagnosed 
at the department of gynaecology, PSRI Hospital, 
New Delhi. As it is a case series - its limitation is 
small sample size, but it provides detailed and qua-
lity information about the outcome of the study.
Case 1: the patient had a history of 3 abortions in the 
past (P0L0A3). The patient was presented with USG 
suggestive of missed abortion. The blood sample of 
the patient was sent for relevant investigations. The 
patient was counselled for embryoscopy. Based on 
the vaginal examination, uterus was found to be 6-8 
weeks size, anteverted, and bilateral fornices free. 
The product collected from embryoscopy was sent 
for histopathological analysis by fluorescence in 
situ hybridization for aneuploidy. The fluorescence 
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and rest of the product was removed during the 
embryoscopy. The fluorescence in situ hybridi-
sation result showed two signals pertaining to a 
normal sex chromosome 13, 18, 21 and normal sex 
chromosome pattern in the cells. The aneuploidy 
detection of POC (products of conception) using 
fluorescence in situ hybridisation was found to 
be negative. The histopathological examination 
showed chorionic villi, trophoblastic cells, and se-
cretory endometrium with markedly decidualized 
stroma (Figure 2A,B).

DISCUSSION

In this case study, we investigated embryonic pro-
ducts in two patients with missed abortion, using 
embryoscopy. We found embryo and sac attached 
to the posterior wall of the uterine cavity in both 
the cases. During the examination, there was no 

in situ hybridisation technique analysis was perfor-
med on 200 interphase nuclei. 
Case 2: the patient had a history of missed abortion 
(P0L0A1). The patient was presented with spotting 
per vaginal since day 1. The blood sample of the 
patient was sent for relevant investigations. The 
patient was counselled for embryoscopy based on 
vaginal examination. The uterus was found to be 6 
weeks size, anteverted, and bilateral fornices free. 
The product collected from embryoscopy was sent 
for histopathological investigations and fluore-
scence in situ hybridisation technique analysis for 
aneuploidy. The fluorescence in situ hybridisation 
technique was performed on 200 interphase nuclei.  

Literature survey
Various articles were assessed for the non-systema-
tic review on the place of embryo-fetoscopy in the 
field of gynaecology, including methods and clini-
cal applications of the embryoscopy and fetoscopy 
in context with the interventions and diagnosis of 
missed abortion cases. The literature assessed also 
helps to confirm and clarify knowledge of embryo-
nic development and disorders associated and to 
provide early prenatal diagnosis of genetic disor-
ders (this ranges from 7% to 18%). The articles were 
reviewed by searching various databases, including 
PubMed, Google Scholar, Embase, Web of Science, 
Science Direct, Cochrane database etc. 
The articles were filtered based on full text availabi-
lity, year of publication and relevance of the topics. 
The studies with description of embryoscopy and 
fetoscopy, including their application and interven-
tions in the certain conditions were selected for the 
review. The keywords used were embryoscopy, fe-
toscopy, embryo-fetoscopy in diagnosis and their 
interventions in context with gynaecological and 
prenatal conditions.
Case 1: upon embryoscopy, gestational sac was ob-
served on the posterior uterine wall. Yolk sac was 
found intact, but the embryo node was not visua-
lized. The biopsy was collected, and the rest of the 
product was removed during the procedure. The 
aneuploidy detection for POC using fluorescence 
in situ hybridisation technique was found to be ne-
gative (Figure 1A,B). 
Case 2: it was found that the embryo and sac were 
attached to the fundus and posterior wall in front 
of the right ostia. No apparent abnormality was 
visualized during embryoscopy. Moreover, rest of 
the uterine cavity, left ostia, and cervical canal were 
observed to be normal. The biopsy was collected 

Figure 1 (A,B).   Images taken from embryoscopy of case 1 showing G-sac.
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Table 1.  Representation of different events of the foetal development accord-
ing to the gestational periods during the pregnancy.

Gestational period Events of foetal development

5 weeks •	 G sac / yolk sac
•	 Primitive umbilical ring

6 weeks •	 G sac / yolk sac / foetal pole
•	 Formation of foot  
•	 Auricular hillocks

•	 Prominent cerebral vesicles

7 weeks •	 Formation of eye lid
•	 Digital rays in footplate

•	 Limbs
•	 Midgut formation

8 weeks •	 Fingers and toes become free and 
longer

•	 Eyelid and auricle more develop

9-12 weeks •	 Development of lower and upper limbs
•	  External genitalia differentiation

synechia, intrauterine septum or polyp (Figure 
1). Beyond the uterine cavity, it was revealed that 
both ostia and cervical canal appeared normal. Al-
though, certain abnormalities and morphological 
changes in the cases of missed abortion remain 
undetected by ultrasound which were observed 
by embryoscopy [9], leading to expansion of dia-
gnostic tools used for evaluation of pregnancy 
loss. According to a study, the correlation between 
transvaginal hysteroscopy and ultrasound for the 
assessment of intracavitary uterine pathologies in 
105 women with asymptomatic postmenopausal 
endometrial thickening was found to be insignifi-
cant [10]. Nevertheless, Palmero et al. considered 

embryoscopy to be the gold standard for diagno-
stic exams in gynaecological interventions [10]. 
Moreover, another study reported an established 
correlation between embryoscopy and histopa-
thology, in the context of morphological changes 
in the inflammatory state of endometrium [11]. 
Embryoscopy could be useful in the study of hi-
ghly characterized cohort subjects with missed 
abortions with no apparent chromosomal abnor-
malities in the product. During the pregnancy 
period, the development of foetus is a sequence 
of events that allows the formation of various 
organs and body parts in a specified period of 
time (Table 1).
With the help of embryoscopy, direct visualiza-
tion of uterine cavity, gestational sac, and embryo 
per week is possible based on the above findings. 
Embryoscopy also helps in prenatal diagnosis of 
chromosomal abnormalities as well as recognisable 
external foetal abnormalities. Additionally, it also 
provides accurate information of foetal develop-
ment, which allows to minimise the risk of miscar-
riage with the help of both genetical and morpho-
logical information of the embryo. 
Typically, fluorescence in situ hybridisation tech-
nique is applied to detect common chromosomal 
aberrations related to trisomies of the autosomes 
13, 18, or 21 (Down syndrome). Double trisomy or 
aneuploidy, which is a result of gain or loss of at 
least two chromosomes, is observed in 0.21-0.28% 
of the aborted foetuses. Disorders related to sex de-
velopment are indicated by the aberrant number 
of genosomes, X and Y. Severe developmental and 
metabolic disorders have been associated with di-

Figure 2 (A,B)  Images taken from embryoscopy of case 2 showing G-sac.
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