
Received: 2 April 2020 Accepted: 4 April 2020 

DOI: 10.1002/pd.5702 

R E S E A R CH  L E T T E R  

SARS-CoV2 (COVID-19) infection: is fetal surgery in times of 
national disasters reasonable? 

Jan Deprest1,2,3,4 | Marc Van Ranst5,6 | Lore Lannoo1,2 | Emma Bredaki3,4 | 
Greg Ryan7,8 | Anna David3,4 | Jute Richter1,2 | Tim Van Mieghem7,8

1Department of Obstetrics and Gynaecology, Fetal Medicine Unit, UZ Leuven, Leuven, Belgium 
2Department of Development and Regeneration, Biomedical Sciences, KU Leuven, Leuven, Belgium 
3Department of Obstetrics and Gynaecology, Fetal Medicine Unit, University College London Hospital, London, UK 
4Institute for Women's Health, University College London, London, UK 
5Laboratory Medicine, UZ Leuven, Leuven, Belgium 
6Laboratory Clinical and Epidemiologic Virology (Rega Institute), Department Microbiology, Immunology and Transplantation, Biomedical Sciences, KU Leuven, Leuven, Belgium 
7Department of Obstetrics and Gynaecology, Mount Sinai Hospital and University of Toronto, Toronto, Ontario, Canada 
8Ontario Fetal Centre, Toronto, Ontario, Canada 

Correspondence 
Jan Deprest, Dienst Gynaecologie en 
Verloskunde, Herestraat 49, B-3000 Leuven, 
Belgium. 
Email: jan.deprest@uzleuven.be 

Abstract 
Even though the global COVID-19 pandemic may affect how medical care is delivered in 

general, most countries try to maintain steady access for women to routine pregnancy 

care, including fetal anomaly screening. This means that, also during this pandemic, fetal 

anomalies will be detected, and that discussions regarding invasive genetic testing and 

possibly fetal therapy will need to take place. For patients, concerns about Severe Acute 

Respiratory Syndrome-Corona Virus 2 will add to the anxiety caused by the diagnosis of a 

serious fetal anomaly. Yet, also for fetal medicine teams the situation gets more complex 

as they must weigh up the risks and benefits to the fetus as well as the mother, while 

managing a changing evidence base and logistic challenges in their healthcare system. 

1 | INTRODUCTION  

In this letter, we as fetal therapy specialists, want to address some of 
the particularities that will need to be taken into account when con-
sidering fetal interventions during the SARS-CoV2 pandemic. Our aim 
is to open a discussion within the fetal medicine community and to 
enable centres who are ahead of us ‘on the curve’ to comment and 
share their experiences. This will complement other guidelines on 
pregnancy care, labour and delivery in the COVID-19-era.1-4 

2 | VERTICAL  TRANSMISSION  DURING  
FETAL  PROCEDURES  

Strong data on vertical transmission of SARS-CoV2 from mother to 
fetus are lacking.5 So far, no proven cases of spontaneous vertical 

transmission have been published, but only limited numbers of mother-

child pairs have been examined.6-8 Moreover, in most cases, mothers 
were infected in the third trimester of pregnancy and fetuses delivered 
very rapidly after the onset of symptoms, thereby limiting the time for 
potential in utero transmission. Neonatal symptomatic cases have been 
described9 and one report describes the presence of SARS-CoV2 IgM 
antibodies in the serum of a neonate at 2 hours of age, suggesting that 
the fetus may have been exposed to the virus in utero.10 

From a fetal intervention perspective, we need to appreciate that 
doing an invasive procedure in a SARS-CoV2 positive woman poten-
tially increases the risk of vertical transmission, similar to what was 
observed in HIV positive women prior to the introduction of antiviral 
therapies. Based on current evidence, outcomes of COVID-19 in 
healthy neonates are usually good.6,7,9,11,12 Viral transmission earlier 
in gestation, as well as infection of an already sick fetus could never-
theless lead to worse outcomes. 
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At present, concerns for vertical transmission should not prevent 
clinically indicated minimally invasive procedures such as amniocente-

sis or fetoscopy from happening. However, we would recommend 
avoiding transplacental access, as the latter increases the risk of intra-
amniotic bleeding and disruption of the feto-maternal barrier. Addi-
tionally, if possible, we would recommend delaying the intervention 
until the mother has cleared the infection by for example choosing 
to replace a chorionic villus sample with an amniocentesis (Table 1). 
With open fetal surgery, the risk of mother-child transmission is likely 
higher than with needle and fetoscopic procedures as the fetus is 
exposed to more maternal blood and the fetal skin integrity is usually 
breached in these interventions. We would therefore recommend 
postponing these interventions until after maternal clearance of the 
virus. 

3 | MATERNAL  CONSIDERATIONS  

SARS-CoV2 negative patients planned to undergo fetal intervention 
should be informed that exposure to healthcare professionals, other 
patients or hospital staff increases their risk of contracting the virus. 
Similarly, patients travelling to access the service may expose them-

selves to higher infection risks. For international travel, additional 
restrictions may have to be tackled, or patients may find themselves 
temporarily ‘trapped’ far away from home after the surgery. Strict 
application of hand hygiene and social distancing as well as the 
appropriate use of protective equipment is recommended. Patients 
should also be aware that, if they develop COVID-19, the pregnancy 
and fetal outcomes may be worse than what has been described in 
studies with non-infected patients. Indeed, COVID-19 in pregnancy 
likely increases the risk of preterm birth and possibly also fetal 
growth restriction.5 

The risk for an asymptomatic SARS-CoV2-positive pregnant mother to 
progress to overt COVID-19 disease is unknown, though most sources 
quote it as ‘low’ and not higher than health- and age-equivalent 
women.1,13 Nevertheless, the physiological changes of pregnancy may 
predispose pregnant women to higher risk for cardiorespiratory instabil-
ity.5 To avoid the coincidence of iatrogenic maternal surgical morbidity 
with additional infection-related problems, it may seem prudent – if the 
fetal condition allows – to delay fetal interventions until the mother has 
cleared the viral infection, which at present is said to be after 14 days in 
an asymptomatic woman.14 Additionally or alternatively, one could wait 
until after two consecutive negative screening tests, though that is 
debatable given it can be false negative by then and uses additional 
resources. For complex surgeries under general anaesthesia, one may 
need to be more restrictive. A retrospective study of COVID-19 
patients, who were asymptomatic when they had an elective operation 
under general anaesthesia, reported a 40% risk of admission to ICU and 
a 20%  mortality rate.15 Even though the population demographics (aver-
age age: 55; range 21-84) did not overlap with that of young pregnant 
women, it seems that patients unintentionally scheduled for surgery dur-
ing the incubation period are at higher risk for disease progression than 
controls.16 

What's already known about this topic? 

� Pregnant women who get infected with SARS-CoV2 do 
not seem to have a worse disease course than non-
pregnant women. 

� SARS-CoV2 infection in pregnancy can cause preterm 
birth and fetal growth restriction. 

� SARS-CoV2 infected patients can contaminate care 
givers. 

What does this study add? 

� Risk for spontaneous vertical transmission seems low, but 
it seems prudent to avoid transplacental surgical access 
during invasive procedures. 

� We suggest to balance the fetal benefit of evidence-
based therapies against the potential risks for the fetus, 
mother and healthcare providers. 

� Each unit should review local resources and emerging evi-
dence to assess their ability to provide a fetal therapy 
program. 

For symptomatic SARS-CoV2-positive women, it is equally prefer-
able to delay fetal interventions whenever possible. First, because 
the typical symptoms of COVID (coughing and dyspnoea) may inter-
fere with safe surgery. Second, because additional surgical stress 
may trigger worsening or faster progress of the disease and iatro-
genic complications.17 A clear example of such scenario is prenatal 
spina bifida closure, which is always done under general anaesthesia 
and inherently has an increased risk of post-operative severe respi-
ratory problems.18 Delaying fetal surgery seems more prudent, or 
even postponing repair until after birth, if it cannot be done in the 
optimal gestational age window, because fetal benefits decrease 
with gestation, with unproven benefits beyond 26 weeks of 
gestation.19 

For any SARS-CoV2-positive women, it is obvious that investiga-
tional procedures or interventions with unproven benefit (Table 1), 
should not be performed. Conversely, for selected conditions of 
proven benefit, intervention may still be considered. One such exam-

ple is fetoscopic laser ablation of placental anastomoses for twin-twin 
transfusion syndrome. Indeed, in most cases postponing these inter-
ventions leads to fetal death or severe preterm birth. Additionally, 
amniodrainage, which is part of the surgery, will improve the maternal 
respiratory status. Finally, this intervention can be done under local 
anaesthesia and the added maternal morbidity of fetoscopic proce-
dures is low.17 Along the same lines, we would consider offering fetal 
transfusions and thoraco-amniotic shunting for fetal hydrops due to 
pleural effusions (Table 1). 
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TABLE  1  Diagnostic and therapeutic procedures, estimated risks and benefits and position based on current knowledge and available 
resources. Rare conditions and procedures will need to be discussed on a case-by-case basis. 

Risk to 
Benefit to Theoretical risk of healthcare Maternal Resource 

Procedure the fetus/mother vertical transmission provider ICU need Utilization Recommendation 

Chorionic villus sampling High Moderate Low Unlikely Minimal Offer to screen negative 
patient. Delay to 
amniocentesis in 
symptomatic and screen 
positive patient 

Amniocentesis High Low Low Unlikely Minimal Offer to asymptomatic patient; 
others consider delay if 
possible 

Fetal blood transfusion High Moderate low Unlikely Moderate Offer to screen negative 
patient, adjust for 
symptomatic or screen 
positive patient if cannot be 
delayed 

Fetal cardiac procedures Unknown Moderate Low Unlikely Moderate consider not offering 

Thoraco-amniotic shunting High Moderate/High Low Unlikely Moderate Offer to screen negative 
patient, adjust for 
symptomatic or screen 
positive patient if cannot be 
delayed 

Vesico-amniotic shunting Low Moderate/High Low Unlikely Moderate Consider not offering 

Fetal cystoscopy Unknown Moderate/High Low Unlikely Moderate Consider not offering 

Laser for TTTS High Low Low unlikely Moderate Offer to asymptomatic patient, 
adjust for symptomatic or 
screen positive patient, if 
cannot be delayed 

Selective feticide in Variable Low Low Unlikely Moderate Offer to asymptomatic patient, 
monochorionic twins adjust for others 

Tracheal occlusion for CDH Unknown Low Low Unlikely Moderate Consider not offering 

Spina bifida closure High High Moderate/High Low High Delay if gestational age allows. 
If not, offer only to screen 
negative patient if sufficient 
local resources are available. 

Abbreviations: CDH, congenital diaphragmatic hernia; TTTS, twin-to-twin transfusion syndrome. 

4 | RISKS  TO  HEALTH  CARE  WORKERS  

Similar to what is seen with other maternal viral infections, there is 
the additional dimension that COVID-19 poses a serious health risk to 
health care workers.1 This is the drive for screening women undergo-
ing procedures, so that maximal precautions can be taken when 
patients are positive. With screening policies in place, as well as judi-
cious use of personal protective equipment, the risk of infecting staff 
in the workplace is likely low.20 Complex fetal surgeries however, rely 
on close cooperation of multiple teams in a small space, thereby carry-
ing the risk of contamination of a large number of staff and spreading 
of the virus throughout the hospital. Lastly, fetal surgeries requiring 
maternal intubation (which is an aerosol generating procedure) expose 
hospital staff to much higher risks than procedures under local or 
loco-regional anaesthesia.21 

5 | RESOURCE  PERSPECTIVE  

At present, healthcare systems are tremendously stretched for ICU 
beds, medical personnel and personal protective equipment. This has 
led to delaying interventions and admissions for non-life-threatening 
conditions. Along this line, it would seem logical in certain places to also 
suspend offering fetal procedures of large complexity given their poten-
tial requirements for maternal ICU beds and/or long-term maternal hos-
pital admission.17 For COVID-19 patients, there is the additional 
complexity of management of pregnant patients in remote and isolated 
cohort wards by two teams. Units should also reflect on whether they 
can ethically maintain highly demanding fetal therapy programs when 
staffing becomes scarce due to illness or redeployment to ‘high-volume’ 
departments such as the medical wards or ICU wards. In geographic 
areas with multiple (competing) fetal therapy programs, this may also 

https://admission.17
https://anaesthesia.21
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be the time to work together, downscale and refer. In countries where 
national health systems commission fetal procedures, a mitigation plan 
for these highly specialised services may need to be designed. 

6 | CONCLUSION  

The COVID-19 crisis puts a previously unwitnessed stress on patients, 
care givers and healthcare systems. Nevertheless, fetal diagnosis 
and pregnancy care need to be maintained, and we should strive to 
protect the vulnerable population of pregnant women as well as their 
fetus, as much as possible. This includes both SARS-CoV2-negative 
and positive patients with fetal anomalies that may benefit from 
prenatal intervention. Cases should be discussed ad hoc by a multi-

disciplinary team that also takes into account the available local and 
national resources. The team should have an individualised discussion 
with the prospective parents about the risks and benefits of the 
procedure involved, including the likelihood of postoperative respira-
tory problems. The ultimate balance will be dependent on the fetal 
condition and local circumstances at that moment. 

We are looking forward to hear and learn from other fetal therapy 
programs on how they managed patients and resources in these diffi-
cult times. 

DATA  AVAILABILITY  STATEMENT  
Data sharing is not applicable to this article as no new data were 
created or analyzed in this study. 

ORCID  
Jan Deprest https://orcid.org/0000-0002-4920-945X 
Marc Van Ranst https://orcid.org/0000-0002-1674-4157 
Lore Lannoo https://orcid.org/0000-0002-6271-221X 
Emma Bredaki https://orcid.org/0000-0002-3583-8757 
Greg Ryan https://orcid.org/0000-0002-5456-7622 
Anna David https://orcid.org/0000-0002-0199-6140 
Jute Richter https://orcid.org/0000-0001-8415-6747 
Tim Van Mieghem https://orcid.org/0000-0002-3034-6905 

REFERENCES  
1. Poon LC, Yang H, Lee JCS, et al. ISUOG Interim Guidance on 2019 

novel coronavirus infection during pregnancy and puerperium: infor-
mation for healthcare professionals. Ultrasound Obstet Gynecol. 2020. 
https://doi.org/10.1002/uog.22013 

2. Chen Y, Li Z, Zhang YY, Zhao WH, Yu ZY. Maternal health care 
management during the outbreak of coronavirus disease 
2019 (COVID-19). J Med Virol. 2020 Mar 26. https://doi.org/10.1002/ 
jmv.25787 

3. Chen D, Yang H, Cao Y, et al. Expert consensus for managing pregnant 
women and neonates born to mothers with suspected or confirmed 
novel coronavirus (COVID-19) infection. Int J Gynaecol Obstet.

2020 May;149(2):130-136. 
4. https://www.england.nhs.uk/coronavirus/secondary-care/other-

resources/specialty-guides/ (Accessed April 2, 2020).
5. Dashraath P, Jing Lin Jeslyn W, Mei Xian Karen L, et al. Coronavirus 

disease 2019 (COVID-19) pandemic and pregnancy. Am J Obstet 

Gynecol. 2020 Mar 23. pii: S0002-9378(20)30343-4. https://doi.org/ 
10.1016/j.ajog.2020.03.021 

6. Chen H, Guo J, Wang C, et al. Clinical characteristics and intrauterine 
vertical transmission potential of COVID-19 infection in nine preg-
nant women: a retrospective review of medical records. Lancet. 2020; 
395(10226):809-815. 

7. Zhu H, Wang L, Fang C, et al. Clinical analysis of 10 neonates born to
mothers with 2019-nCoV pneumonia. Transl Pediatr. 2020;9(1):51-60. 

8. Fan C, Lei D, Fang C, et al. Perinatal transmission of COVID-19 asso-
ciated SARS-CoV-2: should we worry? Clin Infect Dis. 2020 Mar 17.
pii: 5809260. https://doi.org/10.1093/cid/ciaa226 

9. Zeng L, Xia S, Yuan W, et al. Neonatal early-onset infection with

SARS-CoV-2 in 33 neonates born to mothers with COVID-19 in 
Wuhan, China. JAMA Pediatr. 2020 Mar 26. pii: 2763787. https://doi. 
org/10.1001/jamapediatrics.2020.0878 

10. Dong L, Tian J, He S, et al. Possible vertical transmission of SARS-
CoV-2 from an infected mother to her newborn. JAMA. 2020 Mar 26.
pii: 2763853. https://doi.org/10.1001/jama.2020.4621 

11. Schwartz DA. An analysis of 38 pregnant women with COVID-19, their
newborn infants, and maternal-fetal transmission of SARS-CoV-2: 
maternal coronavirus infections and pregnancy outcomes. Arch Pathol 
Lab Med. 2020 Mar 17. https://doi.org/10.5858/arpa.2020-0901-SA 

12. Lu Q, Shi Y. Coronavirus disease (COVID-19) and neonate: what neo-
natologist need to know. J Med Virol. 2020 Mar 1. https://doi.org/10. 
1002/jmv.25740 

13. Zhang L, Jiang Y, Wei M, et al. Analysis of the pregnancy outcomes in
pregnant women with COVID-19 in Hubei Province. Zhonghua Fu
Chan Ke Za Zhi. 2020;55:E009. 

14. Favre G, Pomar L, Qi X, Nielsen-Saines K, Musso D, Baud D. Guide-
lines for pregnant women with suspected SARS-CoV-2 infection. Lan-
cet Infect Dis. 2020 Mar 3. pii: S1473-3099(20)30157-2. https://doi.
org/10.1016/S1473-3099(20)30157-2 

15. Lei S, Jiang F, Su W, et al. Clinical characteristics and outcomes of
patients undergoing surgeries during the incubation period of

COVID-19 infection. EClin Med. 2020. https://doi.org/10.1016/j. 
eclinm.2020.100331 

16. Wang D, Zhou M, Nie X, et al. Epidemiological characteristics and
transmission model of Corona virus disease 2019 in China. J Infect. 
2020 Mar 12. pii: S0163-4453(20)30120-1. https://doi.org/10.1016/ 
j.jinf.2020.03.008

17. Sacco A, Van der Veeken L, Bagshaw E, et al. Maternal complications 
following open and fetoscopic fetal surgery: a systematic review and
meta-analysis. Prenat Diagn. 2019;39(4):251-268. 

18. Danzer E, Joyeux L, Flake AW, Deprest J. Fetal surgical intervention
for myelomeningocele: lessons learned, outcomes, and future implica-

tions. Dev Med Child Neurol. 2020;62(4):417-425. 
19. Peralta CFA, Botelho RD, Romano ER, et al. Fetal open spinal 

dysraphism repair through a mini-hysterotomy: influence of gesta-
tional age at surgery on the perinatal outcomes and postnatal shunt 
rates. Prenat Diagn. 2020 Feb 29. https://doi.org/10.1002/pd.5675 

20. Huang L, Lin G, Tang L, Yu L, Zhou Z. Special attention to nurses' pro-
tection during the COVID-19 epidemic. Crit Care. 2020;24(1):120. 

21. Cook  TM, El-Boghdadly K, McGuire  B,  McNarry  AF,  Patel A, Higgs  A.
Consensus guidelines for managing the airway in patients with COVID-

19. Anaesthesia. 2020 Mar 27. https://doi.org/10.1111/anae.15054 

How to cite this article: Deprest J, Van Ranst M, Lannoo L, 
et al. SARS-CoV2 (COVID-19) infection: is fetal surgery in 
times of national disasters reasonable? Prenatal Diagnosis. 
2020;1–4. https://doi.org/10.1002/pd.5702 

https://orcid.org/0000-0002-4920-945X
https://orcid.org/0000-0002-4920-945X
https://orcid.org/0000-0002-1674-4157
https://orcid.org/0000-0002-1674-4157
https://orcid.org/0000-0002-6271-221X
https://orcid.org/0000-0002-6271-221X
https://orcid.org/0000-0002-3583-8757
https://orcid.org/0000-0002-3583-8757
https://orcid.org/0000-0002-5456-7622
https://orcid.org/0000-0002-5456-7622
https://orcid.org/0000-0002-0199-6140
https://orcid.org/0000-0002-0199-6140
https://orcid.org/0000-0001-8415-6747
https://orcid.org/0000-0001-8415-6747
https://orcid.org/0000-0002-3034-6905
https://orcid.org/0000-0002-3034-6905
https://doi.org/10.1002/uog.22013
https://doi.org/10.1002/jmv.25787
https://doi.org/10.1002/jmv.25787
https://www.england.nhs.uk/coronavirus/secondary-care/other-resources/specialty-guides/
https://www.england.nhs.uk/coronavirus/secondary-care/other-resources/specialty-guides/
https://doi.org/10.1016/j.ajog.2020.03.021
https://doi.org/10.1016/j.ajog.2020.03.021
https://doi.org/10.1093/cid/ciaa226
https://doi.org/10.1001/jamapediatrics.2020.0878
https://doi.org/10.1001/jamapediatrics.2020.0878
https://doi.org/10.1001/jama.2020.4621
https://doi.org/10.5858/arpa.2020-0901-SA
https://doi.org/10.1002/jmv.25740
https://doi.org/10.1002/jmv.25740
https://doi.org/10.1016/S1473-3099(20)30157-2
https://doi.org/10.1016/S1473-3099(20)30157-2
https://doi.org/10.1016/j.eclinm.2020.100331
https://doi.org/10.1016/j.eclinm.2020.100331
https://doi.org/10.1016/j.jinf.2020.03.008
https://doi.org/10.1016/j.jinf.2020.03.008
https://doi.org/10.1002/pd.5675
https://doi.org/10.1111/anae.15054
https://doi.org/10.1002/pd.5702

	SARS-CoV2 (COVID-19) infection: is fetal surgery in times of national disasters reasonable?
	1  INTRODUCTION
	2  VERTICAL TRANSMISSION DURING FETAL PROCEDURES
	3  MATERNAL CONSIDERATIONS

	4  What's already known about this topic?
	4  What does this study add?
	4  RISKS TO HEALTH CARE WORKERS
	5  RESOURCE PERSPECTIVE
	6  CONCLUSION
	  DATA AVAILABILITY STATEMENT

	REFERENCES


