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prenatal counseling for
genitourinary anomalies
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Introduction and Objectives: The standardization of fetal sonography has

enabled early detection of genitourinary anomalies and referral for prenatal

counseling with pediatric urologists. Prenatal urologic consultation can

determine the need for antenatal and postnatal intervention, assuage parental

anxiety, and establish continuity of care. The COVID-19 pandemic led to a

significant increase in virtual visits (VVs). Our aim was to characterize a cohort of

patients who underwent prenatal VVs with pediatric urologists and to assess

adherence to prenatal recommendations for neonatal urologic care.

Materials and Methods: Data were collected through retrospective chart review

of all patients receiving prenatal virtual consultation for genitourinary anomalies at

our institution from July 1, 2020 to September 30, 2021. Data collected include

maternal and gestational age at the time of prenatal imaging and VV, diagnosis of

the fetus and neonate, and adherence to pediatric urological recommendations.

Results: During the study period, there were 70 prenatal VVs for 69 singleton

and 1 twin gestation. 84 prenatal genitourinary diagnoses were made in these

71 cases. Of the 56/71 children known to have been born by the time of

analysis, there are 63 postnatal genitourinary diagnoses. Postnatal diagnoses

were consistent (38/56, 68%) or partially consistent (16/56, 29%) with prenatal

diagnoses in 54/56 neonates (96%). There was 100% adherence to the

postnatal imaging and antibiotic recommendations. One patient failed to

attend the postnatal visit and one patient is due for repeat postnatal imaging

to determine the necessity of follow-up.

Conclusions: Prenatal VVs promoted effective counseling of genitourinary

anomalies and were associated with impressive postnatal adherence to

prenatal recommendations. This is, to our knowledge, the first study to

assess the impact of prenatal virtual pediatric urological consultation on

postnatal adherence to prenatal recommendations. Future study will benefit

from survey of the patient VV experience and evaluation of the relative merits of

virtual versus in-person prenatal visits in a prospective, randomized fashion.
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Introduction

Screening with fetal sonography has become standard in

obstetric care throughout the United States, enabling early

detection of anatomic abnormalities. Urologic anomalies are

common among these, with renal malformations detected in up

to 2% of all pregnancies, accounting for 20-30% of all prenatally

detected congenital anomalies (1, 2). In large retrospective

screening studies, the sensitivity of prenatal ultrasound for

detecting renal malformations is as high is as 88.5% (1, 3). The

clinical implications of these prenatal findings vary widely.

While a majority will be managed expectantly, a minority

require urgent intervention (4). Furthermore, when a definitive

diagnosis cannot be made prenatally, prompt postnatal imaging

with repeat ultrasound or a voiding cystourethrogram (VCUG)

is often necessary to determine appropriate care. Time is of the

essence in these decisions, and failure to act appropriately can

lead to unnecessary tests and treatment, if not long-term

disability or death.

Considering their complexity and potential severity, prenatal

diagnoses of urologic anomalies are often followed by a referral

to a pediatric urologist for counseling to assuage parental anxiety

and to establish continuity of care. While this is widely accepted

as an appropriate subspecialty referral, the actual effect of

prenatal counseling for genitourinary anomalies – on the

health of the fetus and infant, the cost of care, and the burden

to parents – is not well described. Moreover, the factors that

make these visits impactful are not well known. Is there an

optimal time during pregnancy for counseling? Are in-person

visits necessary, or can these consultations be conducted

virtually to reduce travel costs, time away from work, and

unnecessary exposure to a hospital setting?

The advent of the COVD-19 pandemic and attendant efforts

to minimize unnecessary hospital exposures has led to a

significant increase in the use of virtual visits (VVs) across

fields, including pediatrics (5–7). Examination of this period in

healthcare permits investigators to ask whether or not VVs will

be an acceptable alternative to in-person visits for various

purposes in the post-pandemic era. Given that prenatal

consultations with pediatric subspecialists like urologists

require no concurrent physical exam, this would seem to be an

ideal opportunity to leverage telemedicine.

In this study, we sought to characterize a cohort of parents

who underwent virtual prenatal counseling with a pediatric

urologist. Our specific aim was to assess the adherence to

prenatal recommendations by neonatal providers and

subsequent postnatal urologic follow-up. We hypothesized that

adherence rates and follow-up would be high across a range of

diagnoses, indicating that VVs are an acceptable and safe
Abbreviations: VV, Virtual visit; RBUS, renal-bladder ultrasound; VCUG,

voiding cystourethrogram; LUTO, lower urinary tract obstruction; MFM,

maternal-fetal medicine

Frontiers in Urology 02
alternative to in-person visits for prenatal consultations for

genitourinary anomalies.
Materials and methods

Following institutional review board approval, we

retrospectively reviewed the charts of all patients who

underwent prenatal video consultations for genitourinary

anomalies by one of three pediatric urologists at our

institution from July 1, 2020 to September 30, 2021. These

visits were captured using the ICD-10 codes O35.8XX0 and

Z71.89 and eliminating all non-virtual visits. As this was a

descriptive study of a carefully selected group of patients, there

were no additional exclusion criteria. Data collected included

maternal and gestational age at the time of prenatal imaging and

VV, diagnosis of the fetus and neonate, and adherence to

recommendations made during the VV. Patients in whom one

or more, but not all, of the prenatal and postnatal diagnoses were

the same were considered “partially consistent.” For example, if a

fetus was diagnosed prenatally with unilateral hydronephrosis

and found in life to have bilateral hydronephrosis, this was

considered partially consistent.

If there was prenatal concern that a postnatal intervention

and/or a higher level of neonatal care would be necessary, it was

recommended that delivery occur at the primary hospital (an

urban tertiary care children’s hospital). Patients born outside of

the primary hospital at one of two affiliate community hospitals

also providing obstetrical services were included in our analysis

of postnatal diagnoses, adherence, and follow-up. All three

hospitals are located within ten miles of one another and share

an electronic medical record system. Pediatric urological

consultation is available at the primary hospital and one of the

affiliated community hospitals. At the other affiliated

community hospital, telephonic pediatric urological

consultation is available, but in-person evaluation occurs

postnatally in the outpatient setting. Patients born at other

hospitals were excluded from postnatal analysis due to lack of

access to necessary data.
Results

During the study period, there were 70 prenatal VVs for 71

fetuses (69 singleton and 1 twin gestation). All parents were seen

for just one prenatal visit at a median gestational age of 31.3

weeks (IQR 23.6 – 36.0). Median maternal age at the time of the

VV was 32 years (IQR 29-36). An interpreter was used in 12/70

(17%) of these visits.

Figure 1 displays the patient participation in each stage of

analysis. Eighty-four prenatal genitourinary diagnoses were

made for the 71 fetuses (Table 1). Upper urinary tract

dilatation was the most common category of prenatal anomaly
frontiersin.org
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diagnosed (44/84, 52%). Prenatal recommendations are

delineated in Table 2. The need for a renal-bladder ultrasound

(RBUS) in early infancy (prior to or at 4 weeks of life) was

discussed for 83% (59/71) of cases. The need or possible need for

a voiding cystourethrogram (VCUG) was noted for 23% (16/71).

Antibiotic prophylaxis was discussed for 20% (14/71) of fetuses,

all for whom a VCUG was either recommended or deemed

necessary pending the results of a postnatal RBUS. In two cases,

the likely need for a VCUG was recorded but a discussion about

antibiotics was not documented.

A specific age for recommended postnatal pediatric

urological outpatient evaluation was documented for 72% (51/

71) of cases. Follow-up was recommended between 2 and 6

weeks of life (median 3 weeks; IQR 3-4 weeks). One patient with

prenatally diagnosed unilateral renal agenesis was recommended

to have follow-up with nephrology only. Two mothers were

advised to follow up once more in the prenatal period but did

not, so final recommendations for life were not documented. In

both cases, prenatally diagnosed malformations were severe

(lower urinary tract obstruction (LUTO) and bilateral renal

agenesis, respectively) necessitating prenatal consultations with

multiple specialists. Both cases suffered neonatal demise within

the first two days of life. A specific post-discharge follow-up plan

was not documented in the remaining 17 fetuses (17/71, 24%),

15 for whom neonatal imaging prior to discharge was

recommended and the other two of whom underwent

elective termination.

At the time of this study, 62 neonates had been born. Ninety

percent (56/62) were born within our hospital system, while six

(6/62, 10%) were born outside of our hospital (i.e. without

available data) and were excluded from postnatal analysis

(Figure 1). The other 9/71 prenatally evaluated cases were

excluded from postnatal analysis: 6 are pending delivery and 3

were electively terminated.

Seventy-seven percent (43/56) of deliveries within our

hospital system occurred at full-term. Of the 13 patients born

pre-term, one was delivered early due to a genitourinary
Frontiers in Urology 03
diagnosis (oligohydramnios in a patient with prenatally

diagnosed LUTO). The other 12 patients were born early due

to a variety of non-urologic reasons. Of the 52/56 (93%) patients

born where inpatient pediatric urology consultation was

available, a neonatal consult was requested for 19/52 (37%).

There were 63 postnatal genitourinary diagnoses in the 56

neonates born within our hospital system (i.e. with available

data, Table 3). Upper urinary tract dilatation persisted as the

most common category for postnatal genitourinary pathology

(35/63, 56%). In 54/56 neonates (96%), postnatal diagnoses were

consistent (38/56, 68%) or partially consistent (16/56, 29%) with

prenatal diagnoses. One patient was prenatally diagnosed with a

unilateral duplicated collecting system and found in life to

instead have unilateral hydronephrosis. In the final patient, the

prenatally diagnosed anomaly, a renal cyst, was found to have

resolved on subsequent prenatal imaging and no postnatal

imaging was obtained.

The frequency of prenatal recommendations and the rate

of postnatal adherence to these recommendations in patients

born within our hospital system are displayed in Table 4.

Across all three hospitals within our hospital system, there

was 100% adherence by neonatal providers to imaging and

antibiotic recommendations. In just one case, in a patient with

posterior urethral valves (PUV), inpatient consultation was

requested before prenata l ant ibiot ics and imaging

recommendations were pursued. Of the 33 patients born at

our center who were directed to have an in-person postnatal

visit, 82% (27/33) have been seen; 12% (4/33) are scheduled for

their first follow-up in the future; and 6% (2/33) have no

postnatal urologic follow-up scheduled. Both of these patients

were diagnosed prenatally and confirmed on postnatal RBUS

to have unilateral hydronephrosis. One has not returned to our

hospital system since birth and the other patient is scheduled

for a repeat RBUS as directed by his pediatrician. Two patients

born at our center underwent surgery within the first month of

life for their prenatally diagnosed malformations; one neonate

had an unsuccessful attempt at PUV ablation that was
FIGURE 1

Flowchart illustrating patient participation in pre- and postnatal analyses.
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converted to a vesicostomy, and another had transurethral

incision of an obstructing ureterocele.
Discussion

For virtual medicine to become widely adopted in the post-

COVID-19 era, it is critical that we ensure that VVs meet the

clinical standards of in-person visits. This is already being

evaluated in the world of pediatric urology, where recent

contributions from Boston Children’s Hospital and Arkansas

Children’s Hospital have demonstrated that the use of

telemedicine for post-operative care leads to clinical outcomes

similar to in-person visits (8, 9). These studies have also

demonstrated important additional benefits of VVs, namely
Frontiers in Urology 04
minimizing time spent traveling and waiting for in-person

appointments and thereby limiting missed work and school.

However, there is limited literature addressing the

effectiveness of VVs for prenatally diagnosed genitourinary

anomalies. Prenatal urological consultations are a fitting

application of virtual medicine for two reasons. First, these

visits do not require a physical examination, eliminating the

most significant limitation of VVs. Secondly, pediatric urology is

a small field, and its providers are generally centralized to large

tertiary medical centers, meaning that many patients must travel

long distances for their care. This barrier is common across

pediatric subspecialty care, but is significantly mitigated by the

availability of telemedicine (10). Rabie et al, also from the

University Arkansas, described a series of 25 VVs for

prenatally diagnosed urologic anomalies conducted between

2009 and 2013 and reported that this was well tolerated by

parents, with no negative feedback reported (11). Rabie and

colleagues’ work is, to their knowledge and ours, the first and

only previous publication to describe the use of telemedicine for

prenatal urologic consultations. There are essential differences

between this study and our own, however. Whereas a majority of

the largely rural patient population in their study ultimately

delivered at a local hospital, remote from the tertiary center

where pediatric urologists were located, in our study, 90% of

patients evaluated prenatally born to date were delivered within

our hospital system (10% born elsewhere were excluded from

post-natal analysis). Nonetheless, in both experiences, prenatal

consultations in the form of VVs were shown to be a promising

alternative to in-person care.

Patients in our study were evaluated for a wide range of

genitourinary diagnoses. Prenatal ultrasound provided the

appropriate diagnoses in most cases (69-96%), enabling

appropriate perinatal recommendations. The rate of adherence

to postnatal imaging and antibiotic recommendations made

prenatally was 100 percent. Furthermore, while inpatient

consultation from pediatric urology was available for most

newborns (52/56, 93%), consultation was requested prior to

initiating prenatal recommendations in only one case (1.9%).

This means that, for a significant majority of patients, prenatal

consultation, and the documentation thereof in the electronic

medical record, was sufficient for appropriate postnatal urologic

care. This may eliminate delays in postnatal diagnosis or

treatment on the part of the urology service and minimize

demand on a busy inpatient consultation service.

In addit ion to universal adherence to prenatal

recommendations, patients seen in prenatal VVs had high

rates of follow-up after delivery, with just one patient not

being seen in recommended urologic follow-up. While only a

minority of these patients were seen by urologic consultants as

inpatients, all parents had established a relationship with a

pediatric urologist prior to delivery, which likely contributed

to the high adherence to postnatal follow-up. While prenatal

surgical consultations may prompt changes in the timing, mode,
TABLE 1 Prenatal genitourinary diagnoses made in 71 cases
evaluated via prenatal VV.

Diagnosis Number (%)

Upper Tract Dilatation 44 (52.38)

Hydronephrosis – Unilateral 24 (28.57)

Hydronephrosis – Bilateral 10 (11.90)

Hydroureteronephrosis – Unilateral 9 (10.71)

Hydroureteronephrosis – Bilateral 1 (1.19)

Upper Tract Duplication 2 (2.38)

Duplex Collecting System – Unilateral 2 (2.38)

Other Upper Tract Anomaly 30 (35.71)

Ureterocele 5 (5.95)

Renal Agenesis 7 (8.33)

Multicystic Dysplastic Kidney 10 (11.90)

Renal Cyst(s) 3 (3.57)

Pelvic Kidney 4 (4.76)

Horseshoe kidney 1 (1.19)

Lower Tract/Other 8 (9.52)

Hypospadias 2 (2.38)

Lower Urinary Tract Obstruction/PUV 3 (3.57)

Megacystis 1 (1.19)

Cloacal Malformation 1 (1.19)

Sacral Mass 1 (1.19)

Total 84 (100.0)
TABLE 2 Prenatal recommendations made for the postnatal urologic
evaluation of the 71 cases seen virtually.

Recommendation for Postnatal
Evaluation

Number Recom-
mended (%)

Renal Bladder Ultrasound (RBUS) 59/71 (83.10)

Neonatal Antibiotic Prophylaxis 14/71 (19.72)

Voiding Cystourethrogram (VCUG) 16/71 (22.54)

Outpatient Follow-up with Pediatric Urology 51/71 (71.83)
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and site of delivery and inform decisions pertaining to

termination and in utero treatment (12), their effect on the

timeliness and appropriateness of neonatal evaluations and

interventions and subsequent outpatient follow-up is less well

studied. The data reported herein suggest that patients

undergoing prenatal consultation are set up for success in this

regard, and that VVs are an effective method for delivering

these consultations.
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While the present study evaluates novel endpoints

pertaining to adherence and follow-up after virtual prenatal

consultations, it does not assess the experience of families and

providers. This has been evaluated in related fields, however. The

aforementioned study from Boston Children’s Hospital found

that all families attending virtual post-operative pediatric

urological visits were “satisfied” or “very satisfied” with their

experiences, with 98% reporting that VVs were more convenient

than in-person visits (8). High rates of family and provider

satisfaction have also been demonstrated in other pediatric

surgical fields for a range of virtual medicine types (13–16). In

a recent survey study of 91 high-risk obstetrical patients

undergoing VVs for high-risk prenatal care, diabetes mellitus

education, genetic counseling, and maternal-fetal medicine

(MFM) consultations during the COVID-19 pandemic,

Jeganathan et al. found that 86.9% of patients reported being

satisfied with the care they received, with 78.3% stating that they

would recommend telemedicine visits to others (17). Their

providers were also surveyed; 87.8% reported a positive

experience using telemedicine and 90.9% believed that

telemedicine improved their patients’ access to care.

Furthermore, the rates of no-show and cancelled appointments

for all visit types, other than MFM consultations, significantly

decreased following the implementation of telemedicine. As

virtual medicine has been rapidly adopted during the COVID-

19 pandemic, similar satisfaction with prenatal consultations

have been reported by patients and providers in neonatology

(18), MFM (19, 20), and genetics (21, 22). Notably, despite the

heightened sensitivity of matters discussed and the importance

of patient privacy in prenatal genetic consultations, these VVs

have been well tolerated, with patients reporting high levels of

confidence in the visit’s privacy and satisfaction with their

providers’ attention to their emotional needs (21, 22). These

data are encouraging as we consider the likely similar

experiences of patients undergoing prenatal urologic

consultation, though future study in this setting would benefit

from questionnaires to assess patient and clinician satisfaction.

Furthermore, while the execution of prenatal recommendations

is one measure of success, it does not capture a parent’s

understanding of their child’s diagnosis or the consultant’s

recommendations. This is an unquestionably important goal

for prenatal counseling and an endpoint that should be evaluated

in future prospective investigations.

While we believe that the experience described herein

demonstrates the feasibility and efficacy of virtual prenatal

counseling for congenital genitourinary anomalies, this study’s

retrospective nature, modest cohort size, and lack of control

group limits our ability to rigorously assess its non-inferiority to

in-person prenatal care. Furthermore, the nature of the cohort

studied should be considered when extrapolating from our

experience. In particular, the high rate of adherence and

follow-up that we report may be supported by the fact that a

high proportion of those patients seen by our providers
TABLE 4 Postnatal rates of adherence to prenatal recommendations
made for the 56 patients born within our hospital system to date.

Recommendation for
Postnatal Evaluation

Number Recom-
mended (%)

Number Per-
formed (%)

Renal Bladder Ultrasound (RBUS) 49/56 (87.50) 49/49 (100.0)

Neonatal Antibiotic Prophylaxis 11/56 (19.64) 11/11 (100.0)

Voiding Cystourethrogram
(VCUG)

13/56 (23.21) 10/13 (76.92)

Deemed unnecessary
following RBUS

2/13 (15.38)

Neonatal demise prior to
VCUG

1/13 (7.69)

Follow-up with Pediatric Urology 40/56 (71.43) 27/40 (67.50)

Pending first scheduled
follow-up

4/40 (10.00)

Nephrology follow-up only 4/40 (10.00)

Follow-up not recommended 3/40 (7.50)

No postnatal GU follow-up 2/40 (5.00)
TABLE 3 Genitourinary diagnoses made in life in the 56 patients
born within our hospital system to date.

Diagnosis Number (%)

Upper Tract Dilatation 35 (55.56)

Hydronephrosis – Unilateral 18 (28.57)

Hydronephrosis – Bilateral 11 (17.46)

Hydroureteronephrosis – Unilateral 6 (9.52)

Upper Tract Duplication 4 (6.35)

Duplex Collecting System – Unilateral 3 (4.76)

Duplex Collecting System – Bilateral 1 (1.59)

Other Upper Tract Anomaly 19 (30.16)

Ureterocele 3 (4.76)

Renal Agenesis 6 (9.52)

Multicystic Dysplastic Kidney 6 (9.52)

Renal Cyst(s) 1 (1.59)

Pelvic Kidney 3 (4.76)

Lower Tract/Other 5 (7.94)

Hypospadias 1 (1.59)

Lower Urinary Tract Obstruction/Posterior Urethral Valves 3 (4.76)

Sacral Mass 1 (1.59)

Total 63 (100.0)
These data exclude 15 cases seen prenatally: 6 born at an outside hospital (i.e. without
available data), 6 pending delivery, and 3 electively terminated.
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prenatally ultimately deliver within our institution. As

previously described (9, 11), virtual consultations are of great

value to patients who live long distances from large tertiary

centers, while it is often the case that these patients deliver in

local, less well-staffed hospitals. This makes a case for continued

improvements in the interconnectivity between electronic

medical records, so that recommendations made at prenatal

VVs are accessible to providers in local hospitals. Finally, the

present study did not assess some important endpoints, namely

the patient and provider experience including consideration of

patient privacy and emotional support; the role of patient

demographics and access to care in the feasibility of VVs; and

the savings in travel time and cost as well as preserved work time

and income theoretically afforded by virtual medicine.

While future research should address the above parameters,

we hope that our experience will be instructive to other pediatric

urologists interested in providing prenatal virtual care for their

patients. We found that virtual medicine allowed for effective

parental counseling of fetal genitourinary anomalies and was

associated with impressive postnatal adherence to

prenatal recommendations.
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