
Supplementary File 1. Review of existing systematic 

literature 

The earliest review, conducted in 2010 by Thayyil et al., assessed the diagnostic accuracy of post-

mortem MRI with no restrictions on the population. The review included nine studies, six of which 

included data on infant, newborn or prenatal populations.(1) The search for this review was limited to 

two databases with very few terms in the strategy and only covered the 19 years prior to the review 

(January 1990 – March 2009) with no justification for this.(1) Eriksson et al. 2017, also considered 

imaging techniques in any population with 71 included studies.(2) However, only 22 of these were 

considered as being at low or medium risk of bias and included in the data extraction, no narrative 

synthesis was performed for the remaining 49 high risk studies.  Of the 22 extracted studies, eight 

included data on prenatal and/or child deaths.(2) Filograna et al. 2017, reported eight studies of post-

mortem MRI for central nervous system anomalies in a prenatal population.(3) The review was 

conducted by radiographers and, whilst this provides an excellent background for the clinical aspects 

of MRI, there are clear limitations to the search methodologies. The search itself was limited to 

PubMed-Medline only and the strategy used very few terms to capture the index test and 

population.(3) Rossi and Prefumo. 2017, reviewed the parallels between antenatal ultrasound 

findings and traditional autopsy for prenatal death and stillbirths.(4) Whilst the inclusion criteria were 

well thought out, the search strategy was limited and only five databases were searched. In both 

Filigrana and Rossi and Prefumo, the limitations of the search place the reviews at a high risk of bias 

and makes it difficult to draw robust conclusions from the findings.(3, 4) In 2018, Wojcieszek et al. 

completed a Cochrane review to investigate any intervention for determining cause of death in a 

stillbirth population.(5) The authors intended to include only randomised control trials. Given the 

difficulties in randomising this population it is unsurprising that no randomised control trials were 

identified. Therefore, this review did not find any studies for inclusion in the review.(5) Shelmerdine 
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et al. 2019, also poses a risk of bias in their review of post-mortem ultrasound in a mixed population 

which resulted in the inclusion of four studies.(6) Each of the four studies included data from 

gestational deaths between 11 and 14 weeks, no studies of other populations were identified for 

inclusion.(6) The review was conducted by radiographers at Great Ormand Street hospital where 

post-mortem ultrasound has been offered to parents since 2017.(7) This post-hoc approach may have 

inadvertently introduced bias to the review. Interestingly, offering these services goes against 

current guidelines from the Royal College of Pathologists who recommend non-invasive or minimally 

invasive techniques only be used as adjuncts to traditional autopsy.(8-10) However, it is in line with the 

NHS recommendations to open specialist centres across the UK.(11) The most recent review by 

Dawood et al. 2020, investigated specific forms of post-mortem CT scanning and MRI.(12) They 

included 39 studies based on a prenatal population >10 weeks gestation. Despite the search 

reportedly being conducted by an experienced information specialist, only two databases were 

searched. In addition, the data extraction was performed by a single reviewer with no validation by a 

second reviewer.(12) These are key weaknesses of the review as they may introduce bias.  

 

 

1. Thayyil S, Chandrasekaran M, Chitty LS, Wade A, Skordis-Worrall J, Bennett-Britton I, et al. 

Diagnostic accuracy of post-mortem magnetic resonance imaging in fetuses, children and adults: A 

systematic review. European Journal of Radiology. 2010;75(1):e142-e8. 

2. Eriksson A, Gustafsson T, Höistad M, Hultcrantz M, Jacobson S, Mejare I, et al. Diagnostic 

accuracy of postmortem imaging vs autopsy—A systematic review. European Journal of Radiology. 

2017;89:249-69. 

3. Filograna L, Bernardi B, Flach PM, Martinez RM, Carducci C, Thali MJ, et al. Post-mortem 

magnetic resonance (PMMR) imaging of fetal central nervous system: A systematic review. Journal 

of Forensic Radiology and Imaging. 2017;11:24-7. 

4. Rossi AC, Prefumo F. Correlation between fetal autopsy and prenatal diagnosis by 

ultrasound: A systematic review. European Journal of Obstetrics, Gynecology, and Reproductive 

Biology. 2017;210:201-6. 

5. Wojcieszek AM, Shepherd E, Middleton P, Gardener G, Ellwood DA, McClure EM, et al. 

Interventions for investigating and identifying the causes of stillbirth. Cochrane Database of 

Systematic Reviews. 2018(4). 

6. Shelmerdine S, Langan D, Sebire NJ, Arthurs O. Diagnostic accuracy of perinatal post-mortem 

ultrasound (PMUS): a systematic review. BMJ Paediatrics Open. 2019;3(1):e000566. 

7. Children GOSHf. Minimally Invasive Autopsy and Imaging 2017 [updated February 2017. 

Available from: https://www.gosh.nhs.uk/medical-information/procedures-and-

treatments/minimally-invasive-autopsy-and-imaging. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-064774:e064774. 13 2023;BMJ Open, et al. O'Keefe H

https://www.gosh.nhs.uk/medical-information/procedures-and-treatments/minimally-invasive-autopsy-and-imaging
https://www.gosh.nhs.uk/medical-information/procedures-and-treatments/minimally-invasive-autopsy-and-imaging


8. Osborn M. Guidelines on autopsy practice: Neonatal death 2019 [Available from: 

https://www.rcpath.org/uploads/assets/0a7c073e-c773-4941-a1e998df666e17e3/G168-Guidelines-

on-autopsy-practice-Neonatal-death.pdf. 

9. Osborn ML, J. . Guidelines on autopsy practice: Fetal autopsy (2nd trimester fetal loss and 

termination of pregnancy for congenital anomaly) 2017 [Available from: 

https://www.rcpath.org/uploads/assets/b20ea503-7799-433c-99160653762f896c/Fetal-autopsy-

2nd-trimester-fetal-loss-and-termination-of-pregnancy-for-congenital-anomaly.pdf. 

10. Osborn ML, J. Guidelines on autopsy practice: Third trimester antepartum and intrapartum 

stillbirth 2017 [Available from: https://www.rcpath.org/uploads/assets/0e55a233-5fe6-4965-

b85f4fa7c9971742/Guidelines-on-autopsy-practice-Third-trimester-antepartum-and-intrapartum-

stillbirth.pdf. 

11. NHS. Can cross-sectional imaging as an adjunct and/or alternative to the invasive autopsy be 

implemented within the NHS? 2012 [Available from: http://www.aaptuk.org/downloads/Cross-

Sectional-Imaging-October-2012.pdf. 

12. Dawood Y, Strijkers GJ, Limpens J, Oostra RJ, de Bakker BS. Novel imaging techniques to 

study postmortem human fetal anatomy: a systematic review on microfocus-CT and ultra-high-field 

MRI. European Radiology. 2020;30(4):2280-92. 
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Supplementary file 2. Clinical application of index tests 

 

Antenatal ultrasound is offered as part of routine care at antenatal screening appointments.(1) If a 

congenital anomaly is identified, parents may be offered antenatal Magnetic Resonance Imaging 

(MRI) or Computer Tomography (CT) scanning and further testing to confirm the diagnosis. 

Ultrasound uses the transmission of soundwaves and detects the reflective echo through a 

piezoelectric transducer. They can be used to produce two, three or four dimensional images, 

usually of a specific structure in the body.(2) MRI uses radiofrequency and magnetic fields to disturb 

protons and detect energy release. This enables rendering of three-dimensional images of the body’s 

internal structures.(3) CT scanning produces a set of two-dimensional images on the transverse plane 

that can be compiled to create a three-dimensional rendering. This is achieved through a motorised 

x-ray that is circulated around the body.(4) Amniocentesis, Chorionic Villus Sampling (CVS) and fetal 

free DNA analysis are amongst the tests offered when a congenital anomaly is detected during 

pregnancy.(1, 5) Fetal free DNA analysis is the detection of fragmented segments of the fetuses DNA 

that circulate in the mothers blood stream. This provides a minimally invasive test for the mother 

with no risk to the unborn child.(6) Conversely, amniocentesis and CVS involve the insertion of a 

needle into the uterine cavity to retrieve samples of amniotic fluid and cells from the placenta, 

respectively. Whilst being minimally invasive to the fetus, they are invasive for the mother and carry 

a risk of miscarriage.(6, 7) The results of these tests may show a congenital anomaly that would result 

in death at a later stage of the pregnancy or post-partum. Parents will have the option to continue 

the pregnancy or undergo an elective abortion.(1) In addition to congenital anomalies, antenatal 

testing, specifically imaging, can reveal if a death has occurred in utero. Therefore, this systematic 

review considers tests conducted during the antenatal period, regardless of ante-mortem or post-

mortem status of the child at the time of conduct.   
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A large part of the autopsy process is obtaining samples for histology. Percutaneous and endoscopic 

biopsy have been proposed as minimally invasive procedures which could replace traditional biopsy 

retrieval methods.(8) Both approaches are used routinely in surgical procedures. Percutaneous 

biopsies are taken through a small incision made in the skin. These are image guided so that the 

clinician is able to take the biopsy without needing to see the organ or tissue region directly.(9) 

Endoscopic biopsy is taken by using an endoscope to guide the excision equipment through the 

alimentary canal to a position where it is possible to reach the organ or tissue of interest.(10) An 

endoscopic approach leaves no external incisions or marks. The main difficulty in deploying these 

techniques in a perinatal population is the size of the anatomy. The alimentary canal may be too 

small to pass an endoscope through and structures may not be easily identified by imaging for 

percutaneous excision.(8) However, these are all well documented techniques that could be applied 

to post-mortem care and would provide far less invasive alternatives to visualise the internal 

structures and retrieve specimens for histology.(8) For clarity, this systematic review is concerned 

with biopsy techniques only when they are used in the post-mortem capacity. 

 

General examination of the umbilical cord and placenta is carried out during childbirth. However, 

this is to ensure the placenta has come away from the uterine cavity, preventing complications for 

the mother.(11) Placental and umbilical cord examination may provide an efficient method of 

retrieving samples for histology and is already conducted as part of a traditional autopsy when the 

organs are available post-mortem.(12, 13) It may also be more acceptable to parents as it is completely 

non-invasive for the perinate.(12) However, this is only feasible in cases of pre-viable death <24 weeks 

gestation, stillbirth and very early neonatal death if the organs are retained. If not, verbal autopsy 

may prove useful as the attending clinical staff may be able to describe the findings of the placental 

and umbilical examinations conducted during childbirth. Verbal autopsy collates information 

regarding the time prior to death from the family members, medical personnel and other related 
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parties. In the perinatal population, this includes information on the child, and/or information about 

the mother or caregivers.(12, 14)  Both medical and environmental factors are considered. Typically, 

Low and Middle income countries use verbal techniques to establish the cause of death where 

traditional autopsy practice may be too expensive or are not well founded.(15) In the UK, verbal 

autopsy is used as an adjunct where further information is required.(12, 14, 15)  
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Supplementary File 3. Prospero registration 

 

PROSPERO International  prospective register of systematic reviews 

 

Citation 

Hannah OKeefe, Rebekka Shenfine, Melissa Brown, Fiona Beyer, Judith Rankin.  

Are non-invasive or minimally invasive autopsy techniques for detecting cause of death in prenates, 

neonates and infants accurate? – A review of diagnostic test accuracy.  

 

PROSPERO 2021 CRD42021223254  

Available from: 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021223254 

 

Review question 

Are non-invasive or minimally autopsy techniques able to accurately determine the cause of death 

(as determined by full or partial autopsy) in prenatal, neonatal and infant deaths? 

 

Searches 

The following bibliographic databases will be searched: 

•MEDLINE  

•Embase  

•CINAHL 

•Cochrane Library 

•Scopus  

The following alternative sources will be searched: 

•Web of Science – Conference Proceedings Citation Index (CPCI) •ClinicalT•ClinicalT rials.gov 

•WHO International Clinical Trials Registry Platform (ICTRP) 

•Royal College of Obstetrics and Gynaecology 

•Royal College of Midwives 

•Royal College of Pediatric and Child Health 
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•Reference lists of systematic reviews 

 

The search strategy will be designed in Ovid-MEDLINE and translated to other databases. No 

language or date restrictions will be applied. 

 

Types of study to be included 

All studies with a sequential design assessing any of the index tests against reference standard will 

be 

included in this review. Studies were the index test has been performed after reference standard will 

be excluded as manipulation of the body caused by reference standard may affect the accuracy of 

index tests. Given the nature of tests, both prospective and retrospective studies will be considered. 

Studies with mixed populations will be included only if the population interest is clearly extractable. 

Abstracts will be considered if there is enough information to clearly ascertain the methods and 

sufficient data is available to identify cause of death detected by the index test and reference 

standard or summary statistics are provided. Systematic reviews will be accepted for reference 

checking purposes only. 

 

Condition or domain being studied 

Cause of death, perinatal health 

 

Participants/population 

Inclusion: 

Prenatal loss: <24 weeks gestation  

Stillbirth: ≥24 weeks gestation  

Loss in utero: no gestational age is given or where as a range which straddles the 24 weeks cut off 

point for prenatal loss and stillbirth  

Neonatal loss: within 28 unadjusted days of life  

Infant loss: up to one adjusted year  

Exclusion: Prenatal loss by elective termination with no medical indicator of fetal compromise 

 

Cut offs for the populations are taken in accordance with UK terminology 

 

Intervention(s), exposure(s) 

Index tests: 
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Index tests carried out on individuals before the reference standard techniques will be accepted.  

In some circumstances, the index test may be carried out prior to loss of life.  

Post-mortem magnetic resonance scanning (MRI)  

Post-mortem CT scanning  

Post-mortem ultrasound imaging  

Antenatal ultrasound imaging  

Amniocentesis - the collection of amniotic fluid taken by needle aspiration during pregnancy  

Chorionic villus sampling - the collection of cells from maternal-placental boarder by needle 

aspiration during pregnancy 

Fetal free DNA analysis - the collection of maternal blood with freely circulating fetal fragments for 

genetic analysis taken by needle aspiration during pregnancy 

Percutaneous biopsy - needle aspiration guided by imaging to attain biopsies from abdominal organs 

through small incisions 

Endoscopic biopsy - endoscope guided procedure to attain biopsies directly from the alimentary 

canal without incision 

Umbilical cord examination with/without biopsy 

Placental examination with/without biopsy  

Verbal autopsy - discussion with family members, medical personnel and others who were in contact 

with the deceased prior to or at time of death record known symptoms/abnormalities 

 

Comparator(s)/control 

Reference standards: 

Full autopsy, the complete physical examination of body and internal organs  

Partial autopsy, physical examination limited to particular areas or organs of the body 

 

Main outcome(s) 

Final cause of death - as registered on the report 

Change in cause of death from prior clinical diagnosis/presumed - cases where the index test was 

performed prior to loss of life (e.g. clinical diagnosis through: antenatal ultrasound, amniocentesis, 

chorionic villus sampling, fetal free DNA analysis) 

Discrepancies or agreements between index test and reference standard 

Measures of effect 
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Diagnostic accuracy measures:  

Sensitivity, specificity, specificity, positive predictive values, negative diagnostic odds ratios and 95% 

confidence intervals 

 

Additional outcome(s) 

None 

 

Data extraction (selection and coding) 

Titles and abstracts will be screened by a single reviewer (HO) with minimum of 20% independently 

screened by a second reviewer (RS or MB), against the inclusion and exclusion criteria. 

Full texts will then be screened against the inclusion and exclusion criteria by a single reviewer (HO) 

with minimum of 20% independently screened by a second reviewer (RS or MB). 

Data will be extracted by a single reviewer (HO) using an approved form and minimum of 20% 

checked by a second reviewer (RS or MB) 

Extraction forms will include: 

study design,  

sample size,  

population & mean age,  

country/location,  

index test and stage of delivery,  

reference standard,  

final cause of death,  

change in death from prior clinical diagnosis/presumed cause,  

discrepancies or agreements between index test and reference standard,  

sensitivity, specificity, positive predictive values and negative values. 

 

Attempts will be made to contact authors where data is missing or unclear. 

Discrepancies in screening or data extraction will be discussed and resolved by mutual agreement a 

third reviewer (FB or JR) when agreement cannot be met. 

 

Risk of bias (quality) assessment 

Quality assessment and risk of bias will be conducted using the QUADAS-2 tool. Patients selection, 

index tests, reference standards and flow/timing domains will be assessed. The assessment 
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conducted by a single reviewer (HO) with minimum of 20% independently assessed by second RS or 

MB). Any discrepancies will be resolved by mutual agreement or a third reviewer (FB JR) where an 

agreement cannot be met. 

 

Strategy for data synthesis 

If sufficient sensitivity and specificity data is available, studies will be grouped by index test cause of 

death (e.g. those who died of cardiac anomalies and did not) in order to provide dichotomous 

outcomes for analysis in 2x2 tables. Forest plots and summary receiver operator curves will be 

produced using RevMan5 and MetaDTA, respectively. 

If Meta-Analysis is not feasible, this review will use the Synthesis without analysis (SWiM) guidelines 

for reporting of narrative syntheses. Data will be presented in a summary findings table and harvest 

plots. 

 

Analysis of subgroups or subsets 

Age category will be used to assess heterogeneity. Diagnostic odds ratios and 95% confidence 

intervals will be calculated. Forest plots and summary receiver operator curves will produced to 

visually demonstrate the sensitivity and specificity of index tests for each cause death in age group. 

Heterogeneity will be assessed by determining how closely each study point sits to the line of curve 

in receiver operator curves space. Sensitivity analysis will be conducted by limiting to those studies 

with a low risk of bias and high applicability if sufficient data is available. 

 

Contact details for further information 

Hannah OKeefe 

nho11@newcastle.ac.uk 

 

Organisational affiliation of the review 

Newcastle University 

https://www.ncl.ac.uk/ 

 

Review team members and their organisational affiliations 

Miss Hannah OKeefe. Newcastle University 

Rebekka Shenfine. Public Health England and Newcastle University  

Melissa Brown. Public Health England and Newcastle University  

Fiona Beyer. Newcastle University  

Professor Judith Rankin. Newcastle University 
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Type and method of review 

Diagnostic, Meta-analysis, Systematic review 

 

Anticipated or actual start date 

01 December 2020 

 

Anticipated completion date 

30 November 2021 

 

Funding sources/sponsors 

None 

 

Conflicts of interest 

None  

 

Language 

English 

 

Country 

England 

 

Published protocol 

https://research.ncl.ac.uk/perinatal-post-mortem-dta/ 

 

Stage of review 

Review Ongoing 

 

Subject index terms status 

Subject indexing assigned by CRD 

 

Subject index terms 
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Autopsy; Cause of Death; Cytoreduction Surgical Procedures; Data Collection; Diagnostic Tests, 

Routine; Humans; Infant; Infant, Newborn; Humans; Tomography, X-Ray Computed 

 

Date of registration in PROSPERO 

08 January 2021 

 

Date of first submission 

18 December 2020 

 

Stage of review at time this submission 

The review has not started 

 

Stage Started Completed 

 

Preliminary searches 

 

No 

 

No 

Piloting of the study selection process No No 

Formal screening of search results against eligibility criteria No No 

Data extraction No No 

Risk of bias (quality) assessment No No 

Data analysis No No 

 

The record owner confirms that the information they have supplied for this submission is accurate 

and 

complete and they understand that deliberate provision of inaccurate information or omission data 

may be construed as scientific misconduct. 

 

The record owner confirms that they will update the status of review when it is completed and add 

publication details in due course. 

 

Versions  
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Supplementary File 4. Search strategies 

 

Medline(Ovid)  

1 exp Pregnancy Outcome/ 

2 "stillbirth*".ti,ab,kw,kf. 

3 abortion*.ti,ab,kw,kf. 

4 Gestational Age/ 

5 exp Infant/ 

6 exp Infant Death/ 

7 exp Infant Mortality/ 

8 Fetal Mortality/ 

9 exp Fetal Death/ 

10 neonat*.ti,ab,kw,kf. 

11 infant*.ti,ab,kw,kf. 

12 (f?etal or f?etus*).ti,ab,kw,kf. 

13 prenat*.ti,ab,kw,kf. 

14 perinat*.ti,ab,kw,kf. 

15 Perinatal Death/ 

16 Perinatal Mortality/ 

17 exp Abortion, Spontaneous/ 

18 exp Abortion, Induced/ 

19 (terminat* adj3 pregnan*).ti,ab,kw,kf. 

20 Sudden Infant Death/ 

21 exp Congenital Abnormalities/ 

22 (congenital adj2 (anomal* or abnorm* or malform* or deform*)).ti,ab,kw,kf. 

23 or/1-22 

24 Autopsy/ 

25 necrops*.ti,ab,kw,kf. 

26 autops*.ti,ab,kw,kf. 

27 ((conventional or traditional) adj2 autops*).ti,ab,kw,kf. 
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28 post?mortem*.ti,ab,kw,kf. 

29 Forensic Pathology/ 

30 "cause of death"/ or fatal outcome/ 

31 or/24-30 

32 23 and 31 

33 non?invasive.ti,ab,kw,kf. 

34 "minimally invasive".ti,ab,kw,kf. 

35 Magnetic Resonance Imaging/ 

36 "percutaneous biop*".ti,ab,kw,kf. 

37 "endoscop* biop*".ti,ab,kw,kf. 

38 (ultrasound or ultrasonograph*).ti,ab,kw,kf. 

39 "f?etal free DNA".ti,ab,kw,kf. 

40 Amniocentesis/ 

41 virtops*.ti,ab,kw,kf. 

42 "virtual autops*".ti,ab,kw,kf. 

43 "verbal autops*".ti,ab,kw,kf. 

44 exp Umbilical Cord/ 

45 exp Placenta/ 

46 exp Placenta Diseases/ 

47 exp Tomography, X-Ray Computed/ 

48 ultrasonography/ or exp ultrasonography, prenatal/ 

49 exp Biopsy/ 

50 "chorionic vill*".ti,ab,kw,kf. 

51 amniocentes*.ti,ab,kw,kf. 

52 (MRI or CT).ti,ab,kw,kf. 

53 exp Prenatal Diagnosis/ 

54 exp Diagnostic Imaging/ 

55 ((cross?section* or diagnos*) adj2 imag*).ti,ab,kw,kf. 

56 echopsy.ti,ab,kw,kf. 

57 ((magnetic or resonance or mr) adj2 imag*).ti,ab,kw,kf. 

58 exp Radiography/ or exp Radiology/ or Radiologists/ 
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59 (radiolog* or radiograph*).ti,ab,kw,kf. 

60 or/33-59 

61 32 and 60 

62 exp "Sensitivity and Specificity"/ 

63 sensitivity.tw. 

64 specificity.tw. 

65 ((pre-test or pretest) adj probability).tw. 

66 post-test probability.tw. 

67 predictive value$.tw. 

68 likelihood ratio$.tw. 

69 cross sectional.tw. 

70 Cross-Sectional Studies/ 

71 Diagnostic* accura*.ti,ab,kw,kf. 

72 or/62-71 

73 61 and 72 

74 exp Animals/ not exp Humans/ 

75 73 not 74 

 

Embase(Ovid) 

1. exp pregnancy outcome/ 

2. "stillbirth*".ti,ab,kw. 

3. abortion*.ti,ab,kw. 

4. gestational age/ 

5. exp Infant/ 

6. exp Infant Disease/ 

7. exp child death/ 

8. exp infant mortality/ 

9. fetus mortality/ 

10. exp fetus death/ 

11. neonat*.ti,ab,kw. 

12. infant*.ti,ab,kw. 
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13. (f?etal or f?etus*).ti,ab,kw. 

14. prenat*.ti,ab,kw. 

15. perinat*.ti,ab,kw. 

16. perinatal death/ 

17. exp perinatal mortality/ 

18. exp induced abortion/ 

19. exp abortion/ 

20. exp pregnancy termination/ 

21. (terminat* adj3 pregnan*).ti,ab,kw. 

22. sudden infant death syndrome/ 

23. exp Congenital Malformation/ 

24. (congenital adj2 (anomal* or abnorm* or malform* or deform*)).ti,ab,kw. 

25. or/1-24 

26. autopsy/ 

27. necrops*.ti,ab,kw. 

28. autops*.ti,ab,kw. 

29. post?mortem*.ti,ab,kw. 

30. forensic pathology/ 

31. "cause of death"/ 

32. fatality/ 

33. ((conventional or traditional) adj2 autops*).ti,ab,kw. 

34. or/26-33 

35. 25 and 34 

36. non?invasive.ti,ab,kw. 

37. "minimally invasive".ti,ab,kw. 

38. exp nuclear magnetic resonance imaging/ 

39. "percutaneous biop*".ti,ab,kw. 

40. "endoscop* biop*".ti,ab,kw. 

41. (ultrasound or ultrasonograph*).ti,ab,kw. 

42. "f?etal free DNA".ti,ab,kw. 

43. exp amniocentesis/ 
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44. virtops*.ti,ab,kw. 

45. "virtual autops*".ti,ab,kw. 

46. "verbal autops*".ti,ab,kw. 

47. exp umbilical cord/ 

48. exp placenta/ 

49. exp placenta disorder/ 

50. exp computer assisted tomography/ 

51. exp fetal ultrasound monitor/ or exp ultrasound guided fine needle aspiration/ or 

ultrasound/ 

52. exp fetus echography/ 

53. exp biopsy/ 

54. "chorionic vill*".ti,ab,kw. 

55. amniocentes*.ti,ab,kw. 

56. (MRI or CT).ti,ab,kw. 

57. exp prenatal diagnosis/ 

58. exp Diagnostic Imaging/ 

59. ((cross?section* or diagnos*) adj2 imag*).ti,ab,kw. 

60. ((magnetic or resonance or mr) adj2 imag*).ti,ab,kw. 

61. echopsy.ti,ab,kw. 

62. exp Radiography/ or Radiology/ or Radiologist/ 

63. (radiolog* or radiograph*).ti,ab,kw. 

64. or/36-63 

65. 35 and 64 

66. exp "sensitivity and specificity"/ 

67. sensitivity.tw. 

68. specificity.tw. 

69. ((pre-test or pretest) adj probability).tw. 

70. post-test probability.tw. 

71. predictive value$.tw. 

72. likelihood ratio$.tw. 

73. *Diagnostic Accuracy/ 
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74. diagnostic* accura*.ti,ab,kw. 

75. cross sectional.tw. 

76. cross-sectional study/ 

77. or/66-76 

78. 65 and 77 

79. exp Animal/ not exp Human/ 

80. 78 not 79 

 

CINAHL(EBSCO) 

S1 (MH "Pregnancy Outcomes") 

S2 TX stillbirth* 

S3 TX abortion* 

S4 (MH "Gestational Age") 

S5 (MH "Infant+") 

S6 (MH "Infant Death+") 

S7 (MH "Infant Mortality") 

S8 (MH "Perinatal Death") 

S9 TX neonat* 

S10 TX infant* 

S11 TX (f#etal or f#etus*) 

S12 TX prenat* 

S13 TX perinat* 

S14 (MH "Abortion, Spontaneous+") 

S15 (MH "Abortion, Induced+") 

S16 TX (terminat* N3 pregnan*) 

S17 (MH "Sudden Infant Death") 

S18 (MH "Congenital, Hereditary, and Neonatal Diseases and Abnormalities+") 

S19 TX (congenital N2 (anomal* OR abnorm* OR malform* OR deform*)) 

S20 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 

OR S15 OR S16 OR S17 OR S18 OR S19 

S21 (MH "Autopsy") 
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S22 TX necrops* 

S23 TX autops* 

S24 TX ((conventional OR traditional) N2 autops*) 

S25 TX post#mortem* 

S26 (MH "Forensic Pathology") 

S27 (MH "Cause of Death") 

S28 (MH "Fatal Outcome") 

S29 S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 

S30 S20 AND S29 

S31 TX non#invasive 

S32 TX "minimally invasive" 

S33 (MH "Magnetic Resonance Imaging") 

S34 TX percutaneous biop* 

S35 TX endoscop* biop* 

S36 TX (ultrasound OR ultrasonograph*) 

S37 TX f#etal free DNA 

S38 (MH "Amniocentesis") 

S39 TX virtops* 

S40 TX virtual autops* 

S41 TX verbal autops* 

S42 (MH "Umbilical Cord+") 

S43 (MH "Placenta+") 

S44 (MH "Tomography, X-Ray Computed+") 

S45 (MH "Ultrasonography") OR (MH "Ultrasonography, Prenatal+") 

S46 (MH "Biopsy+") 

S47 TX chorionic vill* 

S48 TX amniocentes* 

S49 TX (MRI OR CT) 

S50 (MH "Prenatal Diagnosis") 

S51 (MH "Diagnostic Imaging+") 

S52 TX ((corss#section* OR diagnos*) N2 imag*) 
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S53 TX echopsy 

S54 TX ((magnetic OR resonance OR mr) N2 imag*) 

S55 (MH "Radiography+") 

S56 (MH "Radiologists") 

S57 TX (radiolog* OR radiograph*) 

S58 S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR 

S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR 

S56 OR S57 

S59 S30 AND S58 

S60 (MH "Sensitivity and Specificity") 

S61 TX sensitivity 

S62 TX specificity 

S63 TX ((pre-test OR pretest) N1 probability) 

S64 TX post-test probability 

S65 TX predictive value# 

S66 TX likelihood ratio# 

S67 TX cross sectional 

S68 (MH "Cross Sectional Studies") 

S69 TX diagnostic accuracy 

S70 S60 OR S61 OR S62 OR S63 OR S64 OR S65 OR S66 OR S67 OR S68 OR S69 

S71 S59 AND S70 

S72 (MH "Animals+") 

S73 (MH "Human") 

S74 S72 NOT S73 

S75 S71 NOT S74 

 

Cochrane  

#1 MeSH descriptor: [Pregnancy Outcome] explode all trees 

#2 (stillbirth*):ti,ab,kw 

#3 (abortion*):ti,ab,kw 

#4 MeSH descriptor: [Gestational Age] this term only 
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#5 MeSH descriptor: [Infant] explode all trees 

#6 MeSH descriptor: [Infant Death] explode all trees 

#7 MeSH descriptor: [Infant Mortality] explode all trees 

#8 MeSH descriptor: [Fetal Mortality] this term only 

#9 MeSH descriptor: [Fetal Death] explode all trees 

#10 (neonat*):ti,ab,kw 

#11 (infant*):ti,ab,kw 

#12 (f?etal OR f?etus*):ti,ab,kw 

#13 (prenat*):ti,ab,kw 

#14 (perinat*):ti,ab,kw 

#15 MeSH descriptor: [Perinatal Death] this term only 

#16 MeSH descriptor: [Perinatal Mortality] this term only 

#17 MeSH descriptor: [Abortion, Spontaneous] explode all trees 

#18 MeSH descriptor: [Abortion, Induced] explode all trees 

#19 (terminat* NEAR/3 pregnan*):ti,ab,kw 

#20 MeSH descriptor: [Sudden Infant Death] this term only 

#21 MeSH descriptor: [Congenital Abnormalities] explode all trees 

#22 (congenital NEAR/2 (anomal* OR abnorm* OR malform* OR deform*)):ti,ab,kw 

#23 {OR #1-#22} 

#24 MeSH descriptor: [Autopsy] this term only 

#25 (necrops*):ti,ab,kw 

#26 (autops*):ti,ab,kw 

#27 ((conventional OR traditional) NEAR/2 autops*):ti,ab,kw 

#28 (post?mortem*):ti,ab,kw 

#29 MeSH descriptor: [Forensic Pathology] this term only 

#30 MeSH descriptor: [Cause of Death] this term only 

#31 MeSH descriptor: [Fatal Outcome] this term only 

#32 #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 

#33 #23 AND #32 

#34 (non?invasive):ti,ab,kw 

#35 ("minimally invasive"):ti,ab,kw 

#36 MeSH descriptor: [Magnetic Resonance Imaging] this term only 

#37 (percutaneous biop*):ti,ab,kw 

#38 (endoscop* biop*):ti,ab,kw 

#39 (ultrasound OR ultrasonograph*):ti,ab,kw 

#40 (f?etal free DNA):ti,ab,kw 

#41 MeSH descriptor: [Amniocentesis] this term only 

#42 (virtops*):ti,ab,kw 

#43 (virtual autops*):ti,ab,kw 

#44 (verbal autops*):ti,ab,kw 

#45 MeSH descriptor: [Umbilical Cord] explode all trees 

#46 MeSH descriptor: [Placenta] explode all trees 

#47 MeSH descriptor: [Placenta Diseases] explode all trees 

#48 MeSH descriptor: [Tomography, X-Ray Computed] explode all trees 

#49 MeSH descriptor: [Ultrasonography] this term only 

#50 MeSH descriptor: [Ultrasonography, Prenatal] this term only 

#51 MeSH descriptor: [Biopsy] explode all trees 
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#52 (chorionic vill*):ti,ab,kw 

#53 (amniocentes*):ti,ab,kw 

#54 (MRI OR CT):ti,ab,kw 

#55 MeSH descriptor: [Prenatal Diagnosis] explode all trees 

#56 MeSH descriptor: [Diagnostic Imaging] explode all trees 

#57 ((cross?section* OR diagnos*) NEAR/2 imag*):ti,ab,kw 

#58 (echopsy):ti,ab,kw 

#59 ((magnetic OR resonance OR mr) NEAR/2 imag*):ti,ab,kw 

#60 MeSH descriptor: [Radiography] explode all trees 

#61 MeSH descriptor: [Radiology] explode all trees 

#62 MeSH descriptor: [Radiologists] this term only 

#63 (radiolog* OR radiograph*):ti,ab,kw 

#64 {OR #34-#63} 

#65 #33 AND #64 

#66 MeSH descriptor: [Sensitivity and Specificity] explode all trees 

#67 (sensitivity) 

#68 (specificity) 

#69 ((pre-test OR pretest) NEAR/2 probability) 

#70 (post-test probability) 

#71 (predictive value?) 

#72 (likelihood ratio?) 

#73 (cross sectional) 

#74 MeSH descriptor: [Cross-Sectional Studies] this term only 

#75 (diagnostic accuracy) 

#76 {OR #66-#75} 

#77 #65 AND 76  

 

Scopus 

( ( ( TITLE-ABS-KEY ( pregnancy  AND outcomes )  OR  TITLE-ABS-KEY ( stillbirth )  OR  TITLE-ABS-

KEY ( abortion )  OR  TITLE-ABS-KEY ( gestational  AND age )  OR  TITLE-ABS-

KEY ( infant  W/2  ( death  OR  mortality ) )  OR  TITLE-ABS-

KEY ( fetal  W/2  ( death  OR  mortality ) )  OR  TITLE-ABS-

KEY ( neonat  OR  infant  OR  prenat  OR  perinat  OR  fetus  OR  fetal )  OR  TITLE-ABS-

KEY ( perinatal  W/2  ( death  OR  mortality ) )  OR  TITLE-ABS-

KEY ( terminat  W/2  pregnan )  OR  TITLE-ABS-KEY ( sudden  AND infant  AND death )  OR  TITLE-ABS-

KEY ( congenital  W/2  ( anom  OR  abnorm  OR  malform  OR  deform ) ) )  AND  ( TITLE-ABS-

KEY ( autops )  OR  TITLE-ABS-KEY ( necrops )  OR  TITLE-ABS-

KEY ( ( conventional  OR  traditional )  W/2  autops )  OR  TITLE-ABS-KEY ( postmortem )  OR  TITLE-

ABS-KEY ( forensic  AND pathology )  OR  TITLE-ABS-KEY ( cause  AND of  AND death )  OR  TITLE-ABS-

KEY ( fatal  AND outcome ) ) )  AND  ( TITLE-ABS-KEY ( noninvasive )  OR  TITLE-ABS-

KEY ( minimally  AND invasive )  OR  TITLE-ABS-

KEY ( ( percutaneous  OR  endoscop )  W/2  biop )  OR  TITLE-ABS-

KEY ( ultrasound  OR  ultrasonograph )  OR  TITLE-ABS-KEY ( fetal  AND free  AND dna )  OR  TITLE-

ABS-KEY ( amnioscentes )  OR  TITLE-ABS-KEY ( virtops )  OR  TITLE-ABS-
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KEY ( virtual  AND autops )  OR  TITLE-ABS-KEY ( verbal  AND autops )  OR  TITLE-ABS-

KEY ( umbilic  OR  placenta )  OR  TITLE-ABS-KEY ( chorionic  AND vill )  OR  TITLE-ABS-

KEY ( mri  OR  ct  OR  tomograph )  OR  TITLE-ABS-KEY ( prenatal  AND diagnos )  OR  TITLE-ABS-

KEY ( ( crosssection  OR  diagnos  OR  magnetic  OR  resonance  OR  mr )  W/2  imag )  OR  TITLE-ABS-

KEY ( echopsy )  OR  TITLE-ABS-KEY ( radiolog  OR  radiograph ) ) )  AND  ( TITLE-ABS-

KEY ( sensitivity )  OR  TITLE-ABS-KEY ( specificity )  OR  TITLE-ABS-KEY ( ( pre-

test  OR  pretest )  W/1  probability )  OR  TITLE-ABS-KEY ( post-test  AND probability )  OR  TITLE-ABS-

KEY ( predictive  AND value )  OR  TITLE-ABS-KEY ( likelihood  AND ratio )  OR  TITLE-ABS-

KEY ( cross  AND sectional )  OR  TITLE-ABS-KEY ( diagnostic  AND accuracy ) )  
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