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The main objective of performing a fetal autopsy is to
identify the etiology of fetal loss. This provides an expla-
nation about the fetal loss to the members of the family and
helps them adjust to their loss and cope with the unex-
pected bereavement. Requesting the family for fetal
autopsy is an emotionally charged situation, as the fetal
loss occurs in a setting where the family is looking forward
to the birth of a normal neonate. The treating obstetrician
with whom the family members have been associated, and
have the utmost faith in, is the most appropriate person to
obtain the consent for a detailed examination of the fetus.
For this task, the obstetrician should know about the pro-
cedure and be informed about the utility of fetal autopsy to
ascertain an etiology, which is necessary to counsel for
recurrence risks and future reproductive options.

There are many publications supporting the utility of
fetal autopsy in confirming/altering the antenatal diagnosis
and helping in the counseling of the families for future
reproductive options [1-3]. It thus serves as an audit for the
services provided by the department of fetal medicine [4,
5]. In cases with malformations that do not conform to a
syndrome, autopsy provides valuable information for the
discovery of new syndromes and for defining their etio-
pathogenesis [6].

In most publications from the West that examine the
agreement between the observations at autopsy and ante-
natal diagnosis, the antenatal scans have been performed by
persons with expertise in fetal ultrasounds. Vogt et al. [5]
compared the results with previous studies and noted a
statistically significant improvement in overall detection of
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fetal anomalies on antenatal ultrasound. The improved
technology and better diagnostic competence were the
main reasons for this observation. India is a vast country
and the current scenario here is different. Fetal medicine is
a relatively new specialty and there are only a few spe-
cialized centers in the country. The quality of antenatal
scans is therefore variable. This makes fetal autopsy
valuable for making a correct diagnosis and counseling
families as well as improving professional competence.

The standard protocol for fetal autopsy includes col-
lecting information about the family, obstetrical and med-
ical history, details of imaging, results of screening for
aneuploidy, and invasive testing, if performed, and other
investigations that have been carried out. As Desilets et al.
[7] state “observe everything from head to toe including
dysmorphism, malformations, deformations,” and photo-
graph anything “out of the normal.” Weigh and measure
everything that can be weighed and measured, and compare
with normal values. Internal examination is performed as
per standard procedure [8, 9], with macroscopic and his-
tology evaluation. Special tests such as for storage disor-
ders, infections, and hematologic disorders are carried out
as indicated.

Radiographs form an important part of fetal autopsy and
some advocate it in every fetal death [10], whereas others
use it only in cases of nonchromosomal fetal anomalies [6].
One of the very early studies in India by Pahi et al. [11]
concluded that a revised diagnosis by fetal autopsy chan-
ged recurrence risk in 29.5 % of cases. In 12 of 21 cases
where there was a change in diagnosis after fetal autopsy, a
noninvasive external examination and radiographs were
useful.

There are many situations where a standard fetal autopsy
cannot be performed. It may be due to the family not
consenting for autopsy, the clinician not being able to
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convince the family about the utility of the full autopsy
[12] or the expertise for an autopsy not being available
locally. The declining rates of fetal autopsy in India as well
as the rest of the world [13], necessitate the identification
of protocols for noninvasive and minimally invasive fetal
autopsy. Wright et al. [10] reviewed the options available
for investigating perinatal deaths when families decline
consent for the standard autopsy. They concluded that
valuable information can be obtained from external
examination, radiographs and placental and cord evaluation
in most cases, with a limited number requiring MRI and
tissue biopsies. Radiographs were recommended in all
cases to identify skeletal and soft tissue abnormalities.
Radiographs are also useful to determine fetal gestational
age [14, 15].

The paper by Deka et al. [16] in this issue of the journal,
describes how plain, noninvasive radiographs can provide
useful information to counsel families for future pregnan-
cies, if full autopsy cannot be done. They discuss the utility
of radiographs in the presence of fetal congenital malfor-
mations and correlate it with the gold standard of fetal
autopsy. They successfully identified skeletal dysplasias,
congenital diaphragmatic hernia and neural tube defects.
However, hydrocephalus and nonsyndromic arthrogryposis
would be better delineated by a good external examination
conducted by a dysmorphologist rather than by radio-
graphs. The best noninvasive modality for delineating CNS
malformations such as hydrocephalus, is fetal postmortem
MRI.

It is well recognized that radiology is the single most
important investigation in a fetal skeletal dysplasia. Deka
et al. [16] report a change in counseling based on the
revision of the diagnosis of the type of skeletal dysplasia
after a radiographic study. We have also reported before
that postnatal external examination and detailed radio-
graphic assessment of the fetus, especially of the pelvis,
limbs, skull and spine, are essential to identify the type of
skeletal dysplasia [17].

In a recent study, Breeze et al. [18] compared conven-
tional autopsy to postmortem MRI and external examina-
tion with additional investigations like placental histology,
skeletal radiographs and cytogenetics. They concluded that
the results obtained were equivalent with both techniques,
but more information was obtained with imaging guided
biopsies. Thayyil et al. [19] have recently reported a con-
cordance of 99.4 % between conventional and minimally
invasive autopsy and conclude that where appropriate
expertise is present, it could be an acceptable alternative.
The postnatal fetal MRI as well as specific organ biopsies
can be of tremendous help in decision making for the
bereaved families, especially where conventional autopsy
is not acceptable. To their clear message that “at least
obtain a full body radiograph in the presence of a skeletal
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abnormality in the fetus” we would like to add “MRI if
possible for internal structures and save umbilical cord or
some soft tissue like spleen for DNA extraction” for
molecular studies later on.

References

1. Sankar VH, Phadke SR. Clinical utility of fetal autopsy and
comparison with prenatal ultrasound findings. J Perinatol.
2006;26:224-9.

2. Kaasen A, Prescott TE, Heiberg A, Scott H, Haugen G. Investi-
gations as a prerequisite for genetic counseling after termination
of pregnancy based on sonographic detection of serious central
nervous system—or skeletal anomalies. Acta Obstet Gynecol
Scand. 2008;87:998-1005.

3. Kalyani R, Bindra MS, Mahansetty H. Congenital malformations
in perinatal autopsy: a two-year prospective study. J Indian Med
Assoc. 2013;111(2):89-93.

4. Saller DN Jr, Lesser KB, Harrel U, Rogers BB, Oyer CE. The
clinical utility of the perinatal autopsy. JAMA.
1995;273(8):663-5.

5. Vogt C, Blass HG, Salvesen KA, et al. Comparison between
prenatal ultrasound and postmortem findings in fetuses and
infants with developmental anomalies. Ultrasound Obstet Gyne-
col. 2012;39:666-72.

6. Khong TY, Tanner AR. Foetal and neonatal autopsy rates and use
of tissue for research: the influence of organ retention controversy
and new consent process. J Paediatr Child Health.
2006;426:366-9.

7. Desilets V, Oligny LL. Genetics Committee of the Society of
Obstetricians and Gynaecologists of Canada, Family Physicians
Advisory Committee, Medico-Legal Committee of the SOGC.
Fetal and perinatal autopsy in prenatally diagnosed fetal abnor-
malities with normal karyotype. J Obstet Gynaecol Can.
2011;33(10):1047-57.

8. Bove K. Practice guidelines for autopsy pathology: the perinatal
and pediatric autopsy. Arch Pathol Lab Med. 1997;121:368-76.

9. Siebert JR. Perinatal, fetal and embryonic autopsy. In: Gilbert-
Barness E, Kapur RP, Oligny LL, Siebert JR, editors. Potter’s
pathology of the fetus, infant, and child. 2nd ed. Philadelphia:
Mosby Elsevier; 2007. p. 685-729.

10. Wright C, Lee RE. Investigating perinatal death: a review of the
options when autopsy consent is refused. Arch Dis Child Fetal
Neonatal Ed. 2004;89:285-8.

11. Pahi J, Phadke SR, Halder A, Gupta A, Pandey R, Agarwal SS.
Does autopsy of antenatally diagnosed malformed foetuses aid
genetic counselling? Natl Med J India. 1998;11(4):169-70.

12. Rose C, Evans M, Tooley J. Falling rates of perinatal postmortem
examination: are we to blame? Arch Dis Child Fetal Neonatal Ed.
2006;91:F465.

13. Maternal and Child Health Research Consortium. Confidential
enquiry into stillbirths and deaths in infancy. 8th annual report.
London: Maternal and Child Health Research Consortium, 2001.

14. Stempfle N, Huten Y, Fondacci C, et al. Fetal bone age revisited:
proposal of a new radiographic score. Pediatr Radiol.
1995;25:551-5.

15. Olsen OE, Lie RT, Lachmann RS, et al. Ossification sequence in
infants who die during the perinatal period: population-based
references. Radiology. 2002;225:240-4.

16. Deka D, Naha M, Dadhwal V, Kabra M. At least an Infantogram if
not Perinatal Autopsy. JFM. 2014. doi:10.1007/s40556-014-0010-2

17. Puri RD, Thakur S, Verma IC. Spectrum of severe skeletal dys-
plasias in North India. Indian J Pediatr. 2007;74(11):995-1002.


http://dx.doi.org/10.1007/s40556-014-0010-2

J. Fetal Med. (March 2014) 1:7-9 9

18. Breeze ACI, Jessop FA, Set PA, Whitehead AL, Cross JJ, 19. Thayyil S, Sebire NJ, Chitty LS, Wade A, Chong W, Olsen O,

Lomas DJ, Hackett GA, Joubert I, Lees CC. Minimally-inva- Gunny RS, Offiah AC, Owens CM, Saunders DE, Scott RJ, Jones
sive fetal autopsy using magnetic resonance imaging and per- R, Norman W, Addison S, Bainbridge A, Cady EB, Vita ED,
cutaneous organ biopsies: clinical value and comparison to Robertson NJ. Taylor AM; MARIAS collaborative group. Post-
conventional autopsy. Ultrasound Obstet Gynecol. 2011;37(3):3 mortem MRI versus conventional autopsy in fetuses and children:
17-23. a prospective validation study. Lancet. 2013;382(9888):223-33.

@ Springer



	The Role of Radiographs in Fetal Autopsy
	References


