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GOSH workload
• PM work at GOSH 

• 600 autopsies per year (7500 autopsies in UK)

• 1/4 fetal and perinatal deaths
• 1/4 terminations pregnancy
• 1/4 stillbirths
• 1/4 neonatal deaths / children

• 75% undergo C/S PM imaging



• 1 What is the need ?
• Decline in parental consent / agreement
• What do parents consider acceptable?

• 2 What diseases am I looking for ?
• Depends on age, country 

• 3 What imaging modality should I use?
• X-ray, CT, MRI or Ultrasound ?

• 4 What about minimally invasive autopsy?
• Laparoscopy / INTACT

Perinatal post mortem imaging



Perinatal Autopsy – the problem

Invasive autopsy 
is unacceptable 

to parents

Lewis et al., Syst Review, BJOG, 2016

Loss of a baby is an 
extremely traumatic 
live-changing event

I feel that my baby 
has suffered enough

Medical autopsy 
can provide useful 
information in 30 – 50%

BUT …

Intrauterine 
Death

Miscarriage
Stillbirth

Termination 
of Pregnancy

I don’t want 
her body cutI don’t know if 

it will help me

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.ladycarehealth.com/short-and-long-term-effects-of-smoking-on-a-fetus/&psig=AFQjCNHiPeoVNv8FokXW56K4XYq3r8yA0g&ust=1494606002052946


Historical background
• Gradual decline in parental acceptability of autopsy

• Fear of body being disfigured
• Dislike of head being opened
• Fear that body will have incisions
• Fear that organs will be removed / retained
• Moral / religious reasons <10% overall cases



Lewis C et al., HTA 2019



Historical background



Historical background

2016 MBRRACE-UK Perinatal Mortality 
Surveillance Report: UK Perinatal 
Deaths for Births from January to 
December 2014



Stillbirths



Stillbirths



Anatomy and Autopsy



Less invasive approaches
• FULL autopsy +/- imaging

• Plain radiographs, CT in forensic cases 

• Less invasive autopsy (LIA)

• Minimally-invasive autopsy (MIA) 
• pre autopsy imaging
• Targeted biopsy or endoscopic approach

• Non-invasive autopsy (NIA)
• Imaging instead of standard autopsy
• External examination, Plain radiographs
• Cross-sectional imaging to determine next steps
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Common causes death?

\\



Death rates by Ethnicity

\\

ONS Child & Infant Mortality 2018



Babygrams



All skeletal surveys 
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Babygrams



PM CT
• Used to show bone detail

• Usually needs IV contrast to define soft tissues

• PM CT now becoming popular in adults

• Children have different causes of death
• Sepsis, trauma, sudden unexplained death



Techniques: XR vs CT
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Techniques: XR vs CT
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Un-enhanced PMCT
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• 136 PMCT children aged 1 – 16, mean age 2.1 years, 2016 - 2017

• PMCT gave agreement in 103 / 136 (75.7%)

• … cause of death only found in 77, i.e. 56%

• But PMCT gave a correct cause of death in only 55 / 136 (40%)

PMCT – systematic evaln

\\



Perinatal PMCT

\\



PM CT vs PM MR
• PMMR very good at neuro, cardiac, MSK
• PMCT for fractures, …   

\\



PM MR

\\



PM MR
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Neuro PMMR

d
\\



Organ weights



Stillbirth vs live birth



Small fetuses

Jawad N et al., 2015
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Small fetuses

Jawad N et al., 2015
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1.5 vs 3T

\\



High field MR imaging
 

Thayyil S et al., Lancet 2009

\\



Post mortem US
• Cheap, accessible

• Portable,

• Easily translatable to PM imaging

• Pediatric Radiology, fetal medicine, 
obstetrician experience 

• May be used to guide tissue biopsy

\\



PM US



PM US



PM US



PM US



PM US



Accuracy rates

Kang, Shelmerdine et al., UOG 2019



Micro CT

\\



Micro CT

\\



Micro CT

Hutchinson JC et al,. 2018
\\



Micro CT

\\



Micro CT
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Micro CT – embryo stage

Shelmerdine SC et al,. 2018

2mm

A B

50d Embryo
CRL 16 mm

\\



Rapid prototyping

Shelmerdine SC et al,. BJR 2018
\\



Parents’ perspective
• Factors: dislike of invasiveness, practicalities procedure, organ 

retention issues, protective parenting

• Facilitation: desire for information, contributing to research, 
coping and well-being, minimally invasive options

BMJ Editorial (Arthurs et al., 2015), 
Systematic review (Lewis et al,. BJOG 2018).

• Health Professionals Views 
• Ethnic minority views
• Muslim / Jewish opinions

\\



Parents’ prefer – UK 2018
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PM Imaging by AGE

\\



• 1 What is the need ?
• Decline in parental consent / agreement
• What do parents consider acceptable?

• 2 What diseases am I looking for ?
• Depends on age, country 

• 3 What imaging modality should I use?
• X-ray, CT, MRI or Ultrasound ?

• 4 What about minimally invasive autopsy?
• Laparoscopy / INTACT

Perinatal post mortem imaging



Anatomy – 1632 – 2022?

\\



UCL ICH GOS MIA team: Neil Sebire, Andrew Taylor, Susan Shelmerdine, Jade Parmenter, 
Celine Lewis, Anna Guy, Lakeisha Ward, Hannah McGarrick, Wendy Norman, Rod Jones, Owen Arthurs, 
Toby Hunt, Ciaran Hutchinson, Ian Simcock, Alistair Calder, Michael Ashworth, Tom Jacques

\\



Summary

THANK YOU 
owen.arthurs@gosh.nhs.uk

\\
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