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Objective: To describe the value of hysteroscopic fetoscopy (virtuopsy) at the time of uterine suction in a
case of early diagnosis of congenital anomalies in parents refusing conventional full autopsy
examination.
Case report: First trimester ultrasound diagnosis of proboscis, median cleft lip and palate and limb de-
formities. Chorionic villus sampling demonstrated normal karyotype. Parents refused medical induction
of termination of pregnancy with subsequent conventional autopsy. At this stage, hysteroscopic fetos-
copy was consented and carried out under local anesthesia prior to uterine evacuation.
Conclusion: Hysteroscopic fetoscopy (virtuopsy) proved to be a valuable complementary diagnostic
investigation and enhanced the parental bonding process concerning the fetal phenotype. Notwith-
standing, the woman declared an acceptable compliance during the procedure. In selected cases, vir-
tuopsy may be a valid option in confirming early prenatal ultrasound diagnosis in parents refusing
conventional autopsy or when full postmortem examination may not be clinically indicated or
warranted.
Copyright © 2015, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All

rights reserved.
Introduction midline to affect either the soft palate only or both the soft and
Proboscis may be attributed to a lesion occurring at embryo-
logical stage 13, which in the Carnegie staging system corre-
sponds to an embryo with maximum length of 4e6 mm at
approximately 32 days postfertilization. Convergence of the nasal
disks indicates a head with a narrow median region, a nasal
septum that fails to develop, and a single nasal cavity with a
single nostril [1].

The lip usually closes by Week 4 of gestation and the palate
by Week 12; specifically, the primary palate fuses between 4
weeks of gestation and 6 weeks of gestation, whereas the sec-
ondary palate fuses between Weeks 8 and 12. The unilateral
cleft lip results from the failure of the maxillary process to close
with the medial nasal prominence, and the clefting of the sec-
ondary palate is due to the failure of the palatine process to
elevate or grow. Cleft palate always starts at the uvula (uvula
bifida as the mildest form) and proceeds anteriorly along the
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hard palates, whereas cleft lip and palate always starts at the lip
and proceeds dorsally (alveolus, hard palate, and soft palate)
[2].
Case Report

A 28-year-old primigravida with a body mass index (BMI) of
40 kg/m2 underwent first-trimester screening for Down syndrome
at 12 weeks and 1 day of gestation. The ultrasound examination
was performed using a Voluson E8 ultrasound apparatus (GE,
Healthcare Medical System, Milwaukee, WI, USA) with a 4e8-MHz
RAB4D multifrequency probe. Two-dimensional (2D) trans-
abdominal ultrasound performed on the sagittal and coronal planes
of the fetal face revealed an abnormal profile. This was followed by
three-dimensional (3D) ultrasound in the multiplanar mode with
volume rendering and tomographic ultrasound imaging (TUI),
which wasmore effective than 2D ultrasound and led to a diagnosis
of orofacial clefting (cleft lip plus cleft palate) associated with
proboscis (Figure 1).

TUI was performed using thin (1-mm) slices with an interval
of �3 mm to 3 mm. The facial cleft was displayed on reference line
0 (green reference dot), and the proboscis was shown on lines þ2
by Elsevier Taiwan LLC. All rights reserved.
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Figure 1. Tomographic ultrasound imaging of the fetal face (comprising the portion from the fetal orbits to the fetal chin), performed using thin (1-mm) slices, revealed median
clefting (cleft lip plus cleft palate; marked by arrows).

Figure 2. Three-dimensional ultrasound with surface rendering mode showing the
proboscis and polydactyly of the right hand.
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andþ3. Limb deformities involving the upper limbs were detected;
however, due to the high maternal BMI of 40 kg/m2, precise reso-
lution of this area was not possible. Polydactyly of the right hand
and syndactyly of the left hand were identified on ultrasound
(Figure 2).

Genetic counseling was offered, and chorionic villus sampling
performed at 12 weeks and 2 days of gestation revealed a 46,XY
fetus. Because of the major fetal congenital abnormalities, the
parents requested termination of pregnancy, but refused adminis-
tration of vaginal prostaglandin E and subsequent full necropsy
examination; however, the mother consented to undergo hyster-
oscopic embryoscopy (virtuopsy) under local anesthesia prior to
uterine evacuation.

The womanwas placed in the dorsal lithotomy position, and the
cervix and the vaginawere cleansedwith Betadine. One ampoule of
lidocaine was injected laterally into the cervix. After dilation of the
cervical canal until Hegar 5 mm, a rigid BETTOCCHI hysteroscope
(Karl Storz, Germany) with a 12� angle view and both biopsy and
irrigation channels was inserted transcervically into the uterine
cavity. Continuous normal saline flow was maintained throughout
the procedure (40e160 mmHg pressure) to help distend and clean
the uterine cavity. The chorion and the amnion were opened using
microscissors to obtain a detailed view of the embryo [3]. All pro-
cedures were displayed on a television monitor to enhance the
mother's understanding (Figures 3A, B, and 4) and were recorded
for offline viewing and analysis.

Surgical termination of pregnancywas accomplished by vacuum
curettage of the uterus under general anesthesia.
Discussion

Although 3D ultrasound with volume rendering and TUI-
enhanced 2D ultrasound detected lesions involving either the soft
tissue (cleft lip and proboscis) or the hard palate (cleft palate),
hysteroscopic fetoscopy (virtuopsy) provided a direct, extremely
clear view of fetal abnormalities and allowed digital recording for
subsequent offline analysis.

Considering that the parents refused a conventional full au-
topsy, virtuopsy had a dramatic clinical impact in guiding and aiding
postprocedure genetic counseling.

In a previous study by Yin et al [4], which included 12 preg-
nant women scheduled for legal termination of pregnancy at
6e12 weeks' gestation, successful embryofetoscopies with clear
visualization of the embryo or fetus were achieved in 50% of
cases. Philipp and Kalousek [5] reported general embryonic
maldevelopment in 31% of the cases by transcervical embryo-
scopy performed prior to evacuation in 154 cases of missed
abortion. In that study, chromosomal abnormalities were found



Figure 3. Saline fetoscopy using BETTOCCHI hysteroscope: details showing an amniotic band syndrome involving the fetal digits in coronal view (A) and in sagittal view (B).

Figure 4. Saline fetoscopy using BETTOCCHI hysteroscope: the proboscis and the
median cleft are clearly visualized.
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in 70% of abortion cases with trisomies, which constituted 92% of
cases. Philipp et al [6] demonstrated that aneuploidy is the major
factor affecting normal embryonic development in missed abor-
tions after in vitro fertilization (IVF). In their study, 21 of 23 IVF
embryos showed structural defects (mostly chromosomal abnor-
malities) on embryoscopic examination performed before curet-
tage. In addition, subsequent to embryoscopic and cytogenetic
analysis of 233 cases of missed abortion, Philipp et al [7] reported
33 cases with normal external features, 71 cases with disorganized
growth, and 129 cases with either isolated or multiple defects that
included holoprosencephaly, anencephaly, encephalocele, spina
bifida, microcephaly, facial dysplasia, limb reduction defect, cleft
hand, syndactyly, pseudosyndactyly, polydactyly, various forms of
cleft lip, and an amniotic adhesion. The 165 cases with an
abnormal karyotype included 46 grossly disorganized embryos, 98
multiple defects, six single defects, and 15 morphologically
normal cases. Of the 56 cases with a normal karyotype, there were
20 grossly disorganized embryos, 16 multiple defects, four single
defects, and 16 morphologically normal cases.

Chan et al [8] have shown that transcervical hysterofetoscopy is
a practicable tool for confirming external fetal structural abnor-
malities before surgical termination of pregnancy. They also
demonstrated that the procedure can be performed under either
general anesthesia or conscious sedation, and that umbilical cord
blood collection can facilitate confirmation of genetic diseases and
enable isolation of fetal mesenchymal stem cells in the first
trimester of pregnancy.

Parental objection is the leading cause of failure to perform
conventional autopsy. According to a UK survey, parental consent
rates for fetal autopsy have declined from 55% to 45%, and rates for
neonatal autopsy have declined from 28% to 21% [9], despite in-
creases of >90% and 80% in the number of parents who are offered
autopsy, respectively.

When a prenatal diagnosis of congenital anomalies is made, and
the parents refuse full autopsy (for religious or ethical reasons), or
in cases where a full autopsy may not be warranted, virtual autopsy
by postmortem computerized tomography scan and/or magnetic
resonance imaging (MRI) with laparoscopy and/or needle biopsy
should be performed to confirm the diagnosis. MRI is more
acceptable to parents than conventional autopsy [10,11] and has
been shown to offer diagnostic accuracy that is similar to that of
conventional full autopsy for detecting the cause of death or major
pathological abnormality after death in fetuses, newborns, and
infants [12].

From this standpoint, hysteroscopic fetoscopy or virtuopsy per-
formed under local anesthesia immediately prior to uterine suction
may be a useful ancillary investigative tool in cases where prenatal
ultrasound may be inconclusive or the parents have refused full
conventional autopsy. In such specific cases, virtuopsy may aid in
parental understanding by directly displaying the anatomical fea-
tures of the congenital malformation, and may also facilitate
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genetic counseling and calculation of recurrent risk in couples
wishing to conceive.
Conflicts of interest

The authors have no conflicts of interest relevant to this article.
References

[1] O'Rahilly R, Müller F. The embryonic human brain: an atlas of developmental
stages. 2nd ed. New York: Wiley-Liss Inc.; 1999. p. 114.

[2] Wilhelm L, Borgers H. The “equals sign”: a novel marker in the diagnosis of
fetal isolated cleft palate. Ultrasound Obstet Gynecol 2010;36:439e44.

[3] Philipp T, Kalousek DK. Transcervical embryoscopy in missed abortion. J Assist
Reprod Genet 2001;18:285e90.

[4] Yin CS, Liu JY, Yu MH. Transcervical flexible endoscopy for first trimester
embryonic/fetal evaluation. Int J Gynaecol Obstet 1996;54:149e53.

[5] Philipp T, Kalousek DK. Generalized abnormal embryonic development in
missed abortion: embryoscopic and cytogenetic findings. Am J Med Genet
2002;111:43e7.
[6] Philipp T, Feichtinger W, Van Allen MI, Separovic E, Reiner A, Kalousek DK.
Abnormal embryonic development diagnosed embryoscopically in early in-
trauterine deaths after in vitro fertilization: a preliminary report of 23 cases.
Fertil Steril 2004;82:1337e42.

[7] Philipp T, Philipp K, Reiner A, Beer F, Kalousek DK. Embryoscopic and cyto-
genetic analysis of 233 missed abortions: factors involved in the pathogenesis
of developmental defects of early failed pregnancies. Hum Reprod 2003;18:
1724e32.

[8] Chan BC, Hui PW, Leung WC, Leung KY, Pun TC, Lee CP. Application of
transcervical hysterofetoscopy and cord blood collection at first trimester
termination of pregnancy for fetal abnormalities. Prenat Diagn 2008;28:
939e42.

[9] Confidential Enquiry into Maternal and Child Health (CEMACH). Perinatal
mortality. 2007. London, UK: CEMACH; 2009.

[10] Cannie M, Votino C, Moerman P, Vanheste R, Segers V, Van Berkel K, et al.
Acceptance, reliability and confidence of diagnosis of fetal and neonatal vir-
tuopsy compared with conventional autopsy: a prospective study. Ultrasound
Obstet Gynecol 2012;39:659e65.

[11] Wichmann D, Obbelode F, Vogel H, Hoepker WW, Nierhaus A, Braune S, et al.
Virtual autopsy as an alternative to traditional medical autopsy in the intensive
care unit: a prospective cohort study. Ann Intern Med 2012;156:123e30.

[12] Thayyil S, Sebire NJ, Chitty LS, Wade A, Chong W, Olsen O, et al. Post-mortem
MRI versus conventional autopsy in fetuses and children: a prospective
validation study. Lancet 2013;382:223e33.

http://refhub.elsevier.com/S1028-4559(15)00174-6/sref1
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref1
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref2
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref2
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref2
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref3
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref3
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref3
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref4
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref4
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref4
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref5
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref5
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref5
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref5
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref6
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref6
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref6
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref6
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref6
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref7
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref7
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref7
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref7
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref7
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref8
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref8
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref8
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref8
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref8
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref9
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref9
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref10
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref10
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref10
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref10
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref10
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref11
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref11
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref11
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref11
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref12
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref12
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref12
http://refhub.elsevier.com/S1028-4559(15)00174-6/sref12

	Hysteroscopic fetoscopy: A role as virtuopsy for parents who refuse full autopsy? A case of facial clefting, proboscis, and ...
	Introduction
	Case Report
	Discussion
	Conflicts of interest
	References


