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Commentary

Maternal and Fetal Department: Antenatal Diagnostic 
Centre (ADC)

KK Women’s and Children’s Hospital (KKH) is the 
largest tertiary Women’s and Children’s hospital in 
Singapore with approximately 11 to 12,000 deliveries 
per year. 

The Antenatal Diagnostic Centre (ADC) provides 
well-coordinated, specialised multidisciplinary Fetal 
Medicine Clinic (FMC) where maternal-fetal medicine 
(MFM) specialists, obstetricians, genetic counselors, 
neonatologists and ultrasonographers work together to 

provide each patient with a high level of quality care  
in the management of women with complicated 
pregnancies and fetal anomalies. We perform an  
average of 223 scans per day, amounting to an average 
of 4600 scans per month in 2019. 

ADC comprises of 16 scan rooms, 2 of which are  
used by lead sonographers for fetal anomalies and 
complex pregnancies. One room is dedicated to  
diagnostic procedures such as Amniocentesis and 
Chorionic Villous Sampling. A Fetoscopy suite is  
reserved for advanced interventions such as Fetoscopic 

Abstract
The WHO declared the coronavirus disease 2019 (COVID-19) a global pandemic 

on 11 March 2020. Lessons from SARS epidemic led Singapore to develop stringent 
infection control protocols in preparation for future pandemics. However, unlike 
SARS, COVID-19 appears to be more transmissible and is predicted to continue for 
longer. As of 14 June 2020, there have been 40,197 positive cases with 26 deaths in 
Singapore, and KK Women’s and Children’s Hospital (KKH) has managed a total  
of 73 cases. Obstetrics ultrasound is an indispensable medical service and must  
continue to operate during a pandemic. A key balance must be struck between  
keeping patients and healthcare workers safe while being able to provide quality  
and prompt obstetric care. Our Antenatal Diagnostic Centre (ADC) in KKH  
developed new strategies to adapt to the pandemic when the national Disease  
Outbreak Response System Condition (DORSCON) was raised from yellow to  
orange on 7 February 2020. In this paper, we discuss our clinical workflow to reduce 
the risk of transmission amongst patients and staff while minimising disruption to 
our services.
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Laser Photocoagulation, chest shunts and cord  
coagulation etc. ADC is situated on the second floor  
next to delivery suite.

A sister unit, the Antenatal Monitoring Center (AMC), 
is located on a separate floor nearer the outpatient clinics 
and comprises 3 scan rooms. The main role of the AMC 
is to provide routine obstetrics scans.

Challenges in ADC And Strategies to Overcome Them 

Manpower Reallocation in Teams
The manpower strategy of ADC was discussed over 

many leadership meetings and it was decided that team 
segregation approach would be best (Table 1). The aim 
was to preserve an active manpower unit in the event of 
an unprotected exposure to a COVID-19 patient. ADC 
staff including doctors, sonographers and patient care 
assistants were divided into two teams which would 
operate in two physically separate areas of ADC. There 
is no physical interaction between these 2 teams at 
any point in time. However, the 2 teams communicate  
closely through teleconferencing, electronic messaging 
and secure electronic chat groups. Each segregated  
team consists of 1 principal sonographer, 4 sonographers 
with a variety of skill sets, 2 MFM specialists and 1 
resident. The Antenatal Monitoring Center (AMC) 
provides a contingent venue in case ADC is affected 
by COVID-19 outbreak. Manpower shortage during a 
pandemic potentially leads to burnout and fatigue of 
remaining medical staff, which will further aggravate 
manpower issues.1,2

Highly Transmissible Nature of COVID-19 and  
Screening Tools

In view of our large number of pregnant women, there 
is a high risk of transmission if robust measures are not  
in place. Social distancing was enforced in queues and 
sitting areas of ADC, ensuring patients are at least 1-2 
meters from each other. Regular meetings traditionally 
attended by multidisciplinary teams to discuss 
complex cases are limited to a smaller group to reduce  
transmission. All ADC staff are required to wear surgical 
facemasks, and underwent training for optimal use 
of personal protective equipment (PPE) arranged by 
the infectious diseases team. Quarantine procedures 
and monitoring for symptoms was also reiterated. It is 
inevitable that performing an ultrasound poses a unique 
challenge for social distancing. A sonographer may be  
in close contact with a patient for up to 30 to 45 minutes  
for fetal anomaly scans. To mitigate this risk, all 
sonographers are required to wear surgical facemasks 
and to practice strict hand hygiene and personal hygiene 

during all the ultrasound examinations. Partners are not 
allowed into the scan rooms during this period.

The need for stringent screening procedures was 
reinforced during the SARS era.3 Triage counters were  
set up at all entry points to the hospital. Patients and 
visitors were required to check in to the hospital with 
“SafeEntry”, the national digital system for contact  
tracing. Their temperatures were measured at these  
triage counters. A unique coloured sticker was provided 
to signify their designated area of visitation. A concise 
declaration form was designed and continuously updated 
in alignment with the latest national travel restrictions  
and quarantine orders (Appendix 1). Additional 
manpower was deployed to aid this process. Guidance  
for accompanying visitor was created (Figure 1).  
Electronic billing minimised physical contact and 
prevented overcrowding in the counter areas. 

Allowing Obstetric Scans and Procedures to Continue
A total of 30,659 scans (with a mean of 2,555 scans  

per month) were performed in the ADC in 2019, and 
a further 7,501 scans (with a mean of 2,500 scans per 
month) were performed in 2020 (Figure 2). The average 
number of scans per sonographer per month was 213 
in 2019 and 208 in 2020 (Supplementary Table 1). 
A balance must be struck between the provision of  
critical ultrasound scans and reducing the risk of  
exposure between healthcare workers and patients. Some 
elective ultrasounds were postponed or cancelled if the 
risk of exposure and infection seem to outweigh the 
benefit of investigations.4 Women who were screened 
positive for any item on the declaration form would  
have their scan appointments reviewed for rescheduling. 
Our recommendation for scan rescheduling is attached 
(Figure 3). If the appointment cannot be rescheduled  
due to clinical reasons, the scan will proceed in the 
isolation room. To date, 130 scans have been performed 
in our isolation facility. Since DORSCON orange, 13 
First Trimester Screening (FTS) have been cancelled  
and replaced by Non-invasive Prenatal Test (NIPT)  
which can be performed outside the FTS gestational week 
range, and 6 were relisted.

Adjustments were made to our service provision 
during DORSCON orange. Patients with a fetus with 
thickened nuchal translucency (NT) of > 97% on FTS 
were traditionally given an appointment for cardiac 
scan at 16 weeks’ gestation, but this service was now 
limited to cases with NT ≥ 3.5mm. A detailed screening 
scan remained routine for all FTS cases with NT > 97%. 
Patients requiring cervical length monitoring was offered  
screening from 16 weeks onwards instead of 14 weeks 
(Figure 3).5 After introduction of the above guidelines, 
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Table 1. The Challenges in ADC and Strategies to Overcome Them

Challenges Strategies

1. Manpower reallocation 
in teams

a.	 ADC area is divided into 2 separate areas.
b.	 MF team is also divided into 2 teams and is segregated. Each team consists of sonographers and Maternal 

Fetal Medicine specialists and residents. Each sonographer team consists of a lead sonographer capable of 
doing complex scans such as fetal anomaly, on top of simple scans and first trimester screening.

c.	 Dedicated area is reserved for fetal interventions such as amniocentesis, chorionic villus sampling etc.
d.	 Fetoscopy suite is reserved for advance fetal interventions such as laser, photocoagulation etc.
e.	 Downsizing of meetings attended by multidisciplinary staff to discuss complex fetal medicine cases.
f.	 Doctors in ADC are contributing by multi-tasking and helping with sonographic work in ADC on top of their 

clinical and surgical work.

2. Highly transmissible 
nature of COVID -19

a.	 Front line staff don surgical masks during triage with strict compliance to hand hygiene.
b.	 All staff in ADC who have patient contact to abide by frequent hand washing and 5 moments of hand hygiene.
c.	 Maintain 1- 2-metre social distancing in waiting areas and. Electronic billing to avoid queues. 

3. Screening of large 
volume of patients and 
visitors prior to entering 
ADC

a.	 Triage counters at all entry points of the hospital. Compulsory temperature screening by infrared sensor. 
b.	 Screening of all patients and accompanying visitors for presence of respiratory symptoms or fever based on 

travel history, occupation and significant contact history.*
c.	 Screen positive patients will have non-urgent appointments reviewed for rescheduling.
d.	 If accompanying person is a healthcare worker involved in the care of COVID-19 patients, he/she is 

discouraged from entering the scan room. Otherwise donning an N95 mask is necessary.

Note: Travel restrictions and Stay-Home-Notices are imposed by the Singapore Government. Any false 
declaration of travel history or breach of Stay-Home-Notice is reportable to Ministry of Health (MOH).

*Patients undergoing ultrasound scan from 27th March 2020 are discouraged from bringing accompanying 
visitors into the scan room, in line with government policy of “social distancing”.

4. Allowing obstetric 
scans and procedures to 
continue

a.	 Pregnant patients with known risk factors and those with mild or asymptomatic COVID-19 infection will 
have antenatal visits and routine ultrasound assessments (excluding time-sensitive scans) delayed by 14 days. 
Teleconsult is preferred.

b.	 For patients with positive screening history, FTS scans will be cancelled if NIPT has been done and screening 
scan is rescheduled to a maximum of 23 weeks’ gestation. Individual cases are discussed and documented in 
medical records.

c.	 For patients with positive screening history, scans are done in the isolation room with a dedicated sonographer 
in-charge using PPE equipment.

d.	 For scans done in isolation room, accompanying persons are strictly prohibited.
e.	 Abdominal transducers are cleaned after each examination with alcohol-based wipes. Transvaginal 

transducers are covered with 2 condoms, and after every use, sterilised with ANTIGERMIX®.

5. Adjustments in service 
provision 

a.	 Fetal cardiac scans are limited to patients with a fetus with thickened nuchal translucency (NT) ≥ 3.5mm 
(>99% percentile) instead of an NT of > 97% percentile. 

b.	 A detailed screening scan remains routine for all FTS cases with NT > 97%.
b.	 Patients requiring cervical length monitoring will be offered screening from 16 weeks onwards instead of 14 

weeks

6. Maintaining an isolation 
facility

a.	 All attending medical staff don PPE (including a surgical cap, eye protection with goggles, N95 mask, gloves, 
isolation gown and shoe cover)

b.	 Isolation rooms are sterilised after each use. Hard surfaces are cleansed by chlorine tablets dissolved in 
solution. For scan machines and transabdominal probes, WIP’ANIOS excel wipes are used. Transvaginal 
probes are disinfected with ANTIGERMIX®, a UV-C technology which performs high level disinfectant in 
3 minutes. The housekeeping dressed in PPE will do another round of general cleaning. The room is then left 
for 1 hour before next use. 

c.	 Medical staff caring for suspected, probable, and confirmed cases of COVID-19 should be monitored closely 
for respiratory symptoms or fever. 

d.	 Medical staff who have been exposed unexpectedly without PPE should be quarantined or self-isolate for 14 
days.

7. Other challenges on the 
ground in the midst of 
an evolving pandemic

a.	 Recognise the need for and provide emotional and psychological support for staff to prevent burn-out.
b.	 Consider expansion of isolation facilities in ADC. 

ADC: Antenatal diagnosis centre; FTS: First trimester screening; MF: Maternal-fetal; NIPT: Non-invasive prenatal test; NT: Nuchal translucency
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Fig. 1. The Current Workflow Implemented in ADC to Mitigate the Risks of COVID-19 Infection 
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our 16th week cardiac scans decreased from an average 
of 40 cases per month to 1 case in February and 0 cases 
in March.

As a tertiary center, second opinion scans and external 
referrals were still accepted. However, these patients 
and visitors were subjected to our triaging and visitation 
policies. There were no overseas referrals since travel 
restrictions were imposed.

Existing cleaning and disinfection protocols for the 
ultrasound transducers were strictly reinforced (Table 1).6 

Maintaining an Isolation Facility
Swift isolation of suspect cases decreases the likelihood 

of further spread as seen in the outbreak of SARS in  
2003.8 A dedicated room furthest away from the main  
area of ADC was chosen for isolation. The room is  
minimally furnished and has a separate route leading 
to it, avoiding the main area of ADC. The logistics as 
to how the patient would reach the isolation room was  
thoroughly planned. A simulation exercise was held.  
ADC staff who managed isolation cases were required to 
wear full PPE. Standard procedures for disinfection were 

followed.7 After each patient was scanned in the isolation 
room, the room was thoroughly disinfected (Table 1).

Preventing Burn-Out Among ADC Staff (Self-Care Pro-
gramme)

Scan cancellations and denial of visitors had led to 
stressful confrontations between patients and staff in 
ADC. The hospital instituted a self-care programme 
which encouraged staff to pause and be refreshed through 
mindfulness and care for self. Healthcare workers were also 
given hotlines to call should they require any emotional 
support. 

It is also of note that the absenteeism rate of sonographers 
had increased in the month of March after DORSCON 
Orange was declared. The percentage of number of working 
days absent per month amongst 15 sonographers went up 
to 58.3% in March 2020 from 17.8% in February 2020. 
A potential cofounding factor may be due to a national 
policy of mandatory 5-day medical certificate (MC) leave 
for any acute respiratory symptoms. However, the element 
of burnout cannot be excluded. Burnout and absenteeism 
form a vicious cycle. The etiology of burnout can be 

Fig. 2. Overview of Number of Scans Done in ADC in 2019 and 2020 
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Fig. 3. Recommendations of ADC Protocol During DORSCON Code Orange
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multifactorial. This may result from increased workload, 
stress of meeting expectations of patients while working 
with constraints, having to don uncomfortable PPE while 
scanning, extra sterilisation procedures and the worry of 
contracting COVID-19 from close contact during scans. 
Further studies can be done to look for the presence of 
burnout amongst ADC staff, its contributary factors and 
the effect of burnout on the absenteeism rate in ADC. 

Conclusion
Obstetric ultrasound is an essential hospital service and 

must continue operations during a pandemic. A key balance 
must be struck between keeping patients and healthcare 
workers safe, and providing quality and prompt obstetric 
care. The existing strategies may need to be reviewed 
continually while we monitor the evolving pandemic 
situation. We hope to remain flexible and to be able to 
adapt quickly to evolving situations, while ensuring our 
staff remain resilient. 
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