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China

To investigate the perceptions, attitudes, and treatment selection of Chinese pediatric

urologists and pediatric surgeons regarding a “watch and wait” strategy for multicystic

dysplastic kidney (MCDK). We used a cross-sectional survey in this study. We sent

the questionnaire to pediatric urologists and pediatric surgeons to capture their views

via the “Questionnaire Star” online survey platform between November and December

2019. The questionnaire contained the basic information and surgical experiences of the

respondent, respondents’ awareness regarding the counseling of prenatally-diagnosed

MCDK and the treatment of MCDK, and respondents’ knowledge regarding the imaging

modalities, frequency, and duration of follow-up. Of the 200 questionnaires we sent,

we received 151 responses. Of those 151 complete responses, most respondents were

women (n= 104, 68.9%), pediatric urologists (n= 78, 51.6%), and practicing with at least

5 years of surgical experience (n= 112, 74.2%); 11.9% reported >20 years’ experience.

Eighty-two surgeons (54.3%) provided positive counseling for prenatally-diagnosed

MCDK. Ninety-nine surgeons (65.6%) advocated conservative management for MCDK,

and only 14.8% of respondents suggested limiting the use of radiographic evaluation

for MCDK. Surgeons working in academic teaching facilities and those from East China

were more likely to select a “watch and wait” strategy. Chinese pediatric urologists and

pediatric surgeons have inadequate knowledge of the “watch and wait” strategy for

MCDK. An expert consensus on the strategy of “watch and wait” for MCDK in China is

urgently needed to promote the application of this non-surgical treatment mode in clinical

practice. A larger sample size is required to fully identify the current opinion of Chinese

pediatric urologists and pediatric surgeons regarding the management of MCDK.
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INTRODUCTION

Multicystic dysplastic kidney (MCDK) is a congenital urinary
tract anomaly, and is the most common form of cystic kidney
disease in children. With the popularization of prenatal
ultrasound screening and improvements in ultrasound
technology, the diagnosis of asymptomatic renal anomalies
is increasing (1, 2). In patients with MCDK, the embryonic
structure and the development of the renal cortex in the
involved kidney(s) are abnormal, and are replaced by multiple
non-communicating cysts of varying sizes. Several studies have
shown that MCDK has the tendency to involute (3–6), and
the involution rate increases with age, which explains why
MCDK is rarely found in adults. The rate of hypertension in
children with MCDK is lower than in the general population
(7). Another potential concern associated with MCDK is
malignancy; fortunately, children with MCDK have a very
low risk of malignancy. Moreover, the grade of vesicoureteral
reflux associated with MCDK is often low (grade I–II), and in
the majority of patients, this resolves spontaneously (8–10).
Considering the low risk of hypertension, tumor formation, and
urinary tract infection (which is similar to the risk in the general
population), conservative non-surgical management is a suitable
treatment strategy for MCDK. Therefore, many scholars suggest
ways to support clinicians to dynamically observe and manage
these patients.

A “watch and wait” strategy is advocated according to
recent natural history studies of MCDK (2). However, in
some institutions, routine early surgical removal of these
kidneys was advocated previously because of concerns about
the potential for hypertension and malignancy (11, 12). The
appropriate management strategy for this anomaly is debated,
and strategies are inconsistent within and between institutions.
The debate surrounding MCDK involves information
regarding the management options and prognosis, which
are provided by pediatric urologists and pediatric surgeons after
a prenatal diagnosis of MCDK, and whether routine voiding
cystourethrograms (VCUG) to evaluate vesicoureteral reflux
are necessary, whether renal scans are necessary, whether
nephrectomy is recommended as part of the management

algorithm of MCDK, and finally, the appropriate number and
frequency of renal ultrasound evaluations.

Both pediatric urologists and pediatric surgeons assess and
manage children withMCDK in China. These surgeons may have
different perceptions owing to their different experiences and
training background. This study was conducted to investigate the
awareness, attitudes, and practice patterns of Chinese pediatric
urologists and pediatric surgeons regarding the treatment of
MCDK. We performed a survey of these surgeons who perform
pediatric urological surgery to clarify these items.

METHODS

Study Design and Participants
This study was performed in accordance with the principles of
the Declaration of Helsinki. This study was approved by the
Shanghai Children’s Medical Center Research Ethics Committee

(SCMCIRB–W2020005). We used a 22-question cross-sectional
survey in this study, and the survey was designed and reviewed
by three experienced pediatric urologists who have a particular
interest in MCDK. The survey included seven questions to assess
the participants’ demographic characteristics, one question to
assess their surgical experience regarding pediatric urological
diseases, and three questions to assess respondents’ awareness
regarding the recommendations and counseling for prenatally-
diagnosed MCDK. Eight questions were developed to survey
the practices and attitudes of responding pediatric urologists
and pediatric surgeons regarding the treatment of MCDK, and
one question assessed respondents’ knowledge regarding the
natural history ofMCDK. The penultimate question in the survey
concerned the choice of imaging modalities.

There are 2,500 pediatric urologists/pediatric surgeons work
in China overall. Pediatric urologists and pediatric surgeons were
eligible to participate in this survey if they treated or followed
patients with MCDK. We sent the questionnaire to pediatric
urologists and pediatric surgeons via the “Questionnaire Star”
online survey platform between November and December 2019.
To improve survey response rates, we called the heads of
pediatric surgery or pediatric urology departments in different
regions to remind their staff to complete the questionnaire, and
increased awareness of the ongoing survey by advertising during
professional meetings. Data were collected from November 2019
to January 2020.

Statistical Analysis
Data are reported as mean ± SD for continuous data and
percentage for categorical variables. Chi-squared tests or Fisher’s
exact test was used to compare differences in responses.
Comparison of respondents’ attitudes to MCDK based on years
of experience used Cochran-Armitage trend test. Post-hoc test
was used to describe and compare multiple comparisons of
groups. A 2-sided p-value of <0.05 was considered statistically
significant. All statistical analyses were performed by using SPSS
23.0 software.

RESULTS

Demographic Characteristics of the
Participants
During the study period (3 months), 151/200 surveys were
completed (75.5% response), and all 151 surveys had 100% of
the items completed. The first analysis step was to provide a
descriptive overview of the sample. The demographics of the
respondents are displayed in Table 1. The mean age of the
respondents was 41.7 ± 10 years, and the majority of the
respondents were female (n = 104, 68.9%). Some surgeons
(47.1%) were employed at academic teaching hospitals and
approximately half (51.6%) practiced in a department of pediatric
urology. The majority of respondents were from East China
(n = 70, 46.4%). The education level of most participants was
the master’s level and above (n = 115, 76.2%), but others had
bachelor’s degrees (n=36, 23.8%). Most respondents (n = 112,
74.2%) reported having at least 5 years of surgical experience.
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TABLE 1 | Demographics of 151 respondents.

Characteristic Participants [No. (%)]

Age (years)

Up to 35 29 (19.2)

36–45 77 (51)

46–55 35 (23.2)

More than 56 10 (6.6)

Sex

Male 47 (31.1)

Female 104 (68.9)

Years of experience

<5 39 (25.8)

5–10 50 (33.2)

11–20 44 (29.1)

>20 18 (11.9)

Medical specialty

Pediatric urology 78 (51.6)

Pediatric surgery 73 (48.4)

Geographic location

Northeast 30 (19.9)

West China 28 (18.5)

East China 70 (46.4)

Central China 23 (15.2)

Education level

Bachelor 36 (23.8)

Master and above 115 (76.2)

Practice setting

Academic teaching facility 71 (47.1)

Private practice 3 (2)

local or community hospitals 10 (6.6)

Public/Government hospital 67 (44.3)

Respondents’ Awareness Regarding the
Recommendations and Counseling for
Prenatally-Diagnosed MCDK
All respondents reported giving initial information on the
prognosis or treatment options. The majority of respondents (n
= 99, 65.6%) counseled more than 12 families per year regarding
prenatally-diagnosed MCDK. Eighty-two surgeons (54.3%) gave
positive counseling regarding the baby’s survival and future
quality of life; 8/151 surgeons advised pregnancy termination;
and 39.1% of the participating surgeons recommended genetic
testing for pregnant women. Of the 8 respondents advising
pregnancy termination, 3 (37.5%) were from Northeast China
(the highest proportion of 8 respondents). Of the 59 respondents
recommending genetic testing, 34 (57.6%) were from East China
(the highest proportion of 59 respondents).

Respondents’ Knowledge, Attitudes, and
Practices Regarding the Treatment and
Natural History of MCDK
Regarding familiarity withMCDK, 31 (20.5%) respondents stated
that they were not familiar with the literature. Ninety-nine
surgeons (65.6%) were familiar with the literature and advocated

TABLE 2 | Online comparison of respondents’ attitudes to MCDK based on years

of experience.

<5 5–10 10–20 >20 P

Prenatal diagnosed MCDK

Positive counseling no. (%) 21 (53.8) 20 (40) 25 (56.8) 16 (88.9) 0.02

Recommend termination of 2 (5.13) 3 (6) 2 (4.5) 1 (5.6) 0.95

pregnancy No. (%)

Recommend genetic diagnosis 14 (35.9) 20 (40) 16 (36.4) 9 (50) 0.50

No. (%)

Children with MCDK

“Watch and wait” strategy No. (%) 23 (59) 29 (58) 34 (77.3) 13 (72.2) 0.08

MCDK, multicystic dysplastic kidney.

the conservative management of MCDK. A small percentage of
respondents stated that they were familiar with the literature (n=
21, 13.9%) but would suggest nephrectomy as an initial choice for
patients with MCDK. Reasons for not using a “watch and wait”
strategy included: not being familiar with the literature, parents’
emotional distress, and concern about the risk of malignancy
and hypertension. 70.4% of all respondents reported that initially
suggesting nephrectomy is over-treatment.

Practices of Surgeons Regarding the
Choice of Imaging Modalities and
Follow-Up for MCDK
A total of 33.1% of the sampled surgeons reported that routine
VCUG should be performed in asymptomatic children with
MCDK. Overall, 52% of surgeons indicated that they “almost
always” perform renal scans to confirm the absence of function

in the MCDK. Only 14.8% of respondents suggested limiting the
number and frequency of radiographic evaluations for MCDK.
More than half (51%) reported that renal ultrasonography should
be performed after puberty.

Attitudes of Surgeons Regarding a “Watch
and Wait” Strategy for MCDK
For MCDK in children, a greater proportion of surgeons
practicing for 11–20 years (77.3%) or >20 years (72.2%) selected
a “watch and wait” strategy compared with those practicing
<5 years (59%) or 5–10 years (58%). However, the differences
were not significant (P = 0.08, Table 2). Surgeons working in
academic teaching facilities were more likely to select a “watch
and wait” strategy (81.7%) than those working in private practice
(33.3%) and local or community hospitals (30%) (P < 0.001,
Table 3). There was no difference between surgeons with higher
education levels compared with surgeons with comparatively
lower education levels regarding selecting a “watch and wait”
strategy (P = 0.30, Table 4). Surgeons from East China had
significantly higher referral rate of “watch and wait” strategy
than those from other regions in China (P < 0.001, Table 5).
Moreover, the recommendation rate of pediatric urologists for a
“watch and wait” strategy are higher than that of doctors certified
in pediatric surgery (P < 0.001, Table 6).
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TABLE 3 | Comparison of respondents’ attitudes to MCDK based on practice setting.

Academic teaching Public/government Local/community Private practice P

facility hospital hospitals

Prenatal diagnosed MCDK

Positive counseling No. (%) 47 (66.2) 29 (43.3) 4 (40) 2 (66.7) 0.03

Recommend termination of pregnancy No. (%) 1 (1.4) 2 (2.99) 4 (40) 1 (33.3) <0.001

Recommend genetic diagnosis No. (%) 25 (35.2) 29 (43.3) 4 (40) 1 (33.3) 0.81

Children with MCDK

“Watch and wait” strategy No. (%) 58 (81.7) 37 (55.2) 3 (30) 1 (33.3) <0.001

MCDK, multicystic dysplastic kidney.

TABLE 4 | Comparison of respondents’ attitudes to MCDK based on education

level.

Bachelor Master and above P

Prenatal diagnosed MCDK

Positive counseling No. (%) 15 (41.7) 67 (58.3) 0.08

Recommend termination of 3 (8.3) 5 (4.3) 0.61

pregnancy No. (%)

Recommend genetic diagnosis 19 (52.8) 40 (34.8) 0.05

No. (%)

Children with MCDK

“Watch and wait” strategy No. (%) 21 (58.3) 78 (67.8) 0.30

MCDK, multicystic dysplastic kidney.

DISCUSSION

With the increasing diagnosis of asymptomatic renal anomalies
by comprehensive screening programs, MCDK has become one
of the most commonly identified congenital anomalies of the
urinary tract (13, 14). Now that the benign natural history of
MCDK is more clearly understood, a non-surgical approach has
recently become more popular (2, 4, 15). However, debate and
problems have been continuing in the implementation process in
China. Some Chinese scholars support surgical resection of the
affected kidney because of concerns regarding the potential risks,
such as malignancy and hypertension (12). In this report, we
designed a survey to gather information about the opinions and
practice patterns of pediatric urologists and pediatric surgeons
from different parts of China regarding this question.

Our national survey found differences in the management
practices used by pediatric urologists and pediatric surgeons
from China, despite consensus regarding the importance of a
“watch and wait” strategy for MCDK. Our results showed that
the majority of participants were familiar with the literature
discussing the management of MCDK. However, the use of
a “watch and wait” strategy was not common among the
Northeast China pediatric urologists and pediatric surgeons that
we surveyed. Northeast is an underdeveloped inland region In
China. The lack of education and training about knowledge of
the management of MCDK among surgeons in this area may be
a key factor in poor adherence to the suggested treatment.

Education level is the main factor affecting doctors’ views
on the diagnosis and management of some diseases (16, 17).
However, education level was not associated with different
attitudes toward the management of MCDK among pediatric
urologists and pediatric surgeons in this study. This may
indicate that surgeons with different education levels have
the same opportunity to obtain new knowledge regarding
MCDK in China. We also investigated respondents’ attitudes
to MCDK according to the practice setting. Surgeons from
academic teaching facilities had higher referral rates for
the “watch and wait” strategy than those from private and
local/community hospitals. This result means that there are still
imbalances between the attitudes of surgeons with respect to the
management of MCDK. Practical experience may relatively weak
in private and local/community hospitals in China. However, the
number of respondents from private practice and local hospitals
are very small. Therefore, the view that the imbalance of surgeons’
knowledge and clinical practice in different levels of hospitals will
lead to different perception of “watch and wait” strategy is still
open to discussion.

This study showed that the recognition rate and actual
recommendation rate of pediatric urologists for a “watch and
wait” strategy are higher than that of doctors certified in
pediatric surgery. Pediatric urologists specialize in congenital
urinary system malformations. They have more opportunities
to receive MCDK cases than pediatric surgeons. Therefore,
pediatric urologists have more opportunities to try and verify
new concepts and treatments for MCDK. The formation and
change of doctors’ perceptions may result from a combination of
guideline recommendations, peer influence, and personal clinical
practice experience.

Although there are now multiple opportunities for in-person
or web-based learning for congenital diseases, our data show
that doctors with longer working experience (>20 years) are
significantly more likely to provide positive counseling for
prenatally-diagnosed MCDK than other surgeons. This indicates
that whether doctors provide positive counseling during prenatal
consultations regarding the prognosis ofMCDKdepends on their
accumulated clinical experience.

Patients’ compliance with regular pregnancy examinations

has increased, which provides a good opportunity for the early

prenatal detection of MCDK. Recent studies described the

genetic etiology of MCDK (13, 18–21), and many studies indicate
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TABLE 5 | Comparison of respondents’ attitudes to MCDK based on location of practice.

Northeast West China East China Central China P

Prenatal diagnosed MCDK

Positive counseling No. (%) 11 (36.7) 13 (46.4) 50 (71.4) 8 (34.8) 0.001

Recommend termination of 3 (10) 2 (7.1) 1 (1.43) 2 (8.7) 0.11

pregnancy No. (%)

Recommend genetic diagnosis 6 (20) 11 (39.3) 34 (48.6) 8 (34.8) 0.06

No. (%)

Children with MCDK

“Watch and wait” strategy No. (%) 9 (30) 16 (57.1) 60 (85.7) 14 (60.9) <0.001

MCDK, multicystic dysplastic kidney.

TABLE 6 | Comparison of respondents’ attitudes to MCDK based on medical

specialty.

Pediatric Pediatric P

urology surgery

Prenatal diagnosed MCDK

Positive counseling No. (%) 49 (62.8) 33 (45.2) 0.03

Recommend termination of 2 (2.6) 6 (8.2) 0.12

pregnancy No. (%)

Recommend genetic diagnosis 23 (29.5) 36 (49.3) 0.01

No. (%)

Children with MCDK

“Watch and wait” strategy No. (%) 61 (78.2) 38 (52.1) <0.001

MCDK, multicystic dysplastic kidney.

that patients with MCDK are at increased risk for complications
from other organic congenital abnormalities. These findings
stress the need to explore the related gene mutation(s) in patients
with MCDK. However, only 39.1% (59/151) of surgeons in our
study recommended genetic testing when discussing prenatally-
diagnosed MCDK. Previous studies also demonstrated that
isolated MCKD often show a very low risk of chromosomal
abnormality (13). Pediatric urologists and pediatric surgeons
should pay more attention to prenatal genetic considerations in
fetus MCDK with phenotypes of growth retardation or other
organic congenital malformations.

Imaging examination plays an irreplaceable role during the
follow-up of MCDK (22, 23). Ultrasonographic screening is
not only of great significance in defining the development of
MCDK, but also can prevent complications from infection or
malignancy, thus, improving the quality of life for children with
MCDK (23, 24). However, studies found that routine VCUG and
renal nuclear medicine scans may not be warranted in children
with MCDK without hydroureteronephrosis or signs and
symptoms of urinary tract infections (9, 25). We also surveyed
the attitudes of surgeons regarding imaging examinations
for MCDK and found that 33.1% of the sampled surgeons
in our study suggested performing VCUG in asymptomatic

children. Moreover, only 14.8% of respondents suggested that
the frequency of radiographic evaluation for MCDK be limited
during follow-up. These results suggest that a large proportion
of pediatric urologists and pediatric surgeons in China perform
frequent imaging examinations during the follow-up of children
with MCDK. According to the benign natural history of MCDK,
frequent imaging examination has no clinical significance
for the early detection of urinary infection, hypertension, or
malignancy associated with MCDK (6, 14, 25–27). Therefore,
Chinese pediatric urologists and pediatric surgeons should
update their knowledge about the imaging frequency of follow-up
in MCDK.

The main limitation in our study is the potential for sampling
bias; most of the doctors surveyed in our study were from
academic teaching facilities and public/government hospitals.
Therefore, our survey results may be not reflect surgeons’
knowledge level and treatment selection in other hospitals.
Secondly, this study is not a representative survey because
of only 151 responses from pediatric surgeons/urologist in
China. Although the accuracy of our results will be greatly
improved if data from all Chinese pediatric urologists and
pediatric surgeons can be collected, it is important to work
educatively now. We believe that “watch and wait” will be
the new standard of the treatment of MCDK in China in
a few years after increasing efforts is made to standardize
clinical practice.

CONCLUSION

In conclusion, this study aimed to evaluated surgeons’ attitudes
and practices regarding a “watch and wait” strategy for the
treatment of MCDK. To our knowledge, ours is the first study
to investigate the current perceptions and attitudes of Chinese
pediatric urologists and pediatric surgeons regardingMCDK.We
found that the knowledge level and acceptance of a “watch and
wait” strategy for MCDK in these surgeons are still low. Expert
consensus on a “watch and wait” strategy and standardized
follow-up protocol are urgently needed in China to spread
this strategy. The establishment of Chinese “watch and wait”
registration database may provide more evidence for the use
of this strategy. It will also guide and promote non-surgical
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treatment in clinical practice, so that more MCDK patients
will directly benefit from non-surgical management. A larger
sample size is required to fully identify the current opinions of
Chinese pediatric urologists and pediatric surgeons regarding the
management of MCDK.

DATA AVAILABILITY STATEMENT

All datasets generated for in this study are included in the
article/supplementary material.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Shanghai Children’s Medical Center Research Ethics
Committee (SCMCEC–K2019040). The patients/participants
provided their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

DJ contributed to conception, design of the study, funding
acquisition, and wrote the first draft of the manuscript. QW and
ZS participated in the performance of the research, performed
the statistical analysis, and wrote sections of the manuscript. All

authors contributed to manuscript revision, read, and approved
the submitted version.

FUNDING

This study was funded by a grant from the Natural Science
Foundation of Shanghai (Grant No. 19ZR1432800).

ACKNOWLEDGMENTS

We thank Susan Furness, PhD, from Liwen Bianji, Edanz Editing
China (www.liwenbianji.cn/ac), for editing the English text of a
draft of this manuscript.

REFERENCES

1. Psooy K. Multicystic dysplastic kidney (MCDK) in the neonate: the role

of the urologist. Can Urol Assoc J. (2016) 10:18–24. doi: 10.5489/cu

aj.3520

2. Chang A, Sivananthan D, Nataraja RM, Johnstone L, Webb N, Lopez PJ.

Evidence-based treatment of multicystic dysplastic kidney: a systematic

review. J Pediatr Urol. (2018) 14:510–9. doi: 10.1016/j.jpurol.2018.

09.018

3. Brown CT, Sebastião YV, McLeod DJ. Trends in surgical management of

multicystic dysplastic kidney at USA children’s hospitals. J Pediatr Urol. (2019)

15:368–73. doi: 10.1016/j.jpurol.2019.04.024

4. Erlich T, Lipsky AM, Braga LH. A meta-analysis of the incidence

and fate of contralateral vesicoureteral reflux in unilateral multicystic

dysplastic kidney. J Pediatr Urol. (2019) 15:77.e1–7. doi: 10.1016/j.jpurol.2018.

10.023

5. Kara A, Gurgoze MK, Aydin M, Koc ZP. Clinical features of

children with multicystic dysplastic kidney. Pediatr Int. (2018)

60:750–4. doi: 10.1111/ped.13612

6. Cardona-Grau D, Kogan BA. Update on multicystic dysplastic kidney. Curr

Urol Rep. (2015) 16:67. doi: 10.1007/s11934-015-0541-7

7. Narchi H. Risk of hypertension with multicystic kidney disease: a

systematic review. Arch Dis Child. (2005) 90:921–4. doi: 10.1136/adc.2005.

075333

8. Ismaili K, Avni FE, Alexander M, Schulman C, Collier F, Hall M.

Routine voiding cystourethrography is of no value in neonates

with unilateral multicystic dysplastic kidney. J Pediatr. (2005)

146:759–63. doi: 10.1016/j.jpeds.2005.01.031

9. Calaway AC, Whittam B, Szymanski KM, Misseri R, Kaefer M, Rink RC,

et al. Multicystic dysplastic kidney: is an initial voiding cystourethrogram

necessary? Can J Urol. (2014) 21:7510–4.

10. Yamamoto K, Kamei K, Sato M, Ogura M, Suzuki M, Hasegawa Y,

et al. Necessity of performing voiding cystourethrography for children with

unilateral multicystic dysplastic kidney. Pediatr Nephrol. (2019) 34:295–

9. doi: 10.1007/s00467-018-4079-z

11. Molina CAF, Bessa Junior J, Estevanato AG, Viana GS, Facincani I, Netto

JMB, et al. Applicability of laparoscopic nephrectomy in the treatment of

multicystic dysplastic kidney: sorting out surgical indication. Cureus. (2018)

10:e2014. doi: 10.7759/cureus.2014

12. Feng D, Zhu X, Sun F, Ma T, Li Y, Chen S. Minimally invasive open

nephrectomy on children with multicystic dysplastic kidney. Exp Ther Med.

(2016) 12:3575–8. doi: 10.3892/etm.2016.3816

13. Fu F, Chen F, Li R, Zhang Y, Pan M, Li D, et al. Prenatal diagnosis

of fetal multicystic dysplastic kidney via high-resolution whole-genome

array. Nephrol Dialysis Transpl. (2016) 31:1693–8. doi: 10.1093/ndt/

gfv465

14. Cambio AJ, Evans CP, Kurzrock EA. Non-surgical management

of multicystic dysplastic kidney. BJU Int. (2008) 101:804–

8. doi: 10.1111/j.1464-410X.2007.07328.x

15. Chiappinelli A, Savanelli A, Farina A, Settimi A. Multicystic dysplastic kidney:

our experience in non-surgical management. Pediatr Surg Int. (2011) 27:775–

9. doi: 10.1007/s00383-011-2910-8

16. Fernando G, Prathapan S. What do young doctors know of palliative

care; how do they expect the concept to work? A ’palliative care’

knowledge and opinion survey among young doctors. BMC Res Notes. (2019)

12:419. doi: 10.1186/s13104-019-4462-2

17. Brunström M, Ng N, Dahlström J, Lindholm LH, Lönnberg G, Norberg

M, et al. Association of physician education and feedback on hypertension

management with patient blood pressure and hypertension control.

JAMA Netw Open. (2020) 3:e1918625. doi: 10.1001/jamanetworkopen.2019.

18625

18. Xi Q, Zhu X, Wang Y, Ru T, Dai C, Wang Z, et al. Copy number variations

in multicystic dysplastic kidney: update for prenatal diagnosis and genetic

counseling. Prenat Diagn. (2016) 36:463–8. doi: 10.1002/pd.4807

19. Hasui M, Kaneko K, Tsuji S, Isozaki Y, Kimata T, Nozu Y, et al. Different

phenotypes of HNF1ß deletion mutants in familial multicystic dysplastic

kidneys. Clin Nephrol. (2013) 79:484–7. doi: 10.5414/CN107136

20. NakayamaM,NozuK, Goto Y, Kamei K, Ito S, SatoH, et al. HNF1B alterations

associated with congenital anomalies of the kidney and urinary tract. Pediatr

Nephrol. (2010) 25:1073–9. doi: 10.1007/s00467-010-1454-9

21. Bouba I, Siomou E, Stefanidis CJ, Emmanouilidou A, Galidi A, Hatzi E,

et al. Absence of mutations in the HOXA11 and HOXD11 genes in children

with congenital renal malformations. Pediatr Nephrol. (2009) 24:1569–

72. doi: 10.1007/s00467-009-1140-y

22. Ji H, Dong SZ. Magnetic resonance imaging for evaluation

of foetal multicystic dysplastic kidney. Eur J Radiol. (2018)

108:128–32. doi: 10.1016/j.ejrad.2018.09.025

23. Balasundaram M, Chock VY, Wu HY, Blumenfeld YJ, Hintz SR. Predictors of

poor neonatal outcomes in prenatally diagnosed multicystic dysplastic kidney

disease. J Perinatol. (2018) 38:658–64. doi: 10.1038/s41372-018-0093-z

24. Whittam BM, Calaway A, Szymanski KM, Carroll AE, Misseri R, Kaefer

M, et al. Ultrasound diagnosis of multicystic dysplastic kidney: is a

confirmatory nuclear medicine scan necessary? J Pediatr Urol. (2014)

10:1059–62. doi: 10.1016/j.jpurol.2014.03.011

Frontiers in Pediatrics | www.frontiersin.org 6 July 2020 | Volume 8 | Article 423

www.liwenbianji.cn/ac
https://doi.org/10.5489/cuaj.3520
https://doi.org/10.1016/j.jpurol.2018.09.018
https://doi.org/10.1016/j.jpurol.2019.04.024
https://doi.org/10.1016/j.jpurol.2018.10.023
https://doi.org/10.1111/ped.13612
https://doi.org/10.1007/s11934-015-0541-7
https://doi.org/10.1136/adc.2005.075333
https://doi.org/10.1016/j.jpeds.2005.01.031
https://doi.org/10.1007/s00467-018-4079-z
https://doi.org/10.7759/cureus.2014
https://doi.org/10.3892/etm.2016.3816
https://doi.org/10.1093/ndt/gfv465
https://doi.org/10.1111/j.1464-410X.2007.07328.x
https://doi.org/10.1007/s00383-011-2910-8
https://doi.org/10.1186/s13104-019-4462-2
https://doi.org/10.1001/jamanetworkopen.2019.18625
https://doi.org/10.1002/pd.4807
https://doi.org/10.5414/CN107136
https://doi.org/10.1007/s00467-010-1454-9
https://doi.org/10.1007/s00467-009-1140-y
https://doi.org/10.1016/j.ejrad.2018.09.025
https://doi.org/10.1038/s41372-018-0093-z
https://doi.org/10.1016/j.jpurol.2014.03.011
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Wang et al. Strategy for MCDK

25. Rabelo EA, Oliveira EA, Diniz JS, Silva JM, Filgueiras MT, Pezzuti IL, et al.

Natural history of multicystic kidney conservatively managed: a prospective

study. Pediatr Nephrol. (2004) 19:1102–7. doi: 10.1007/s00467-004-1549-2

26. Narchi H. Risk of wilms’ tumour with multicystic kidney disease: a

systematic review. Arch Dis Child. (2005) 90:147–9. doi: 10.1136/adc.2004.

051243

27. Pérez LM, Naidu SI, Joseph DB. Outcome and cost analysis of operative

versus nonoperative management of neonatal multicystic dysplastic

kidneys. J Urol. (1998) 160:1207–11. doi: 10.1016/S0022-5347(01)

62742-3

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Wang, Shi and Jiang. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) and the copyright owner(s) are credited and that the original publication

in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Pediatrics | www.frontiersin.org 7 July 2020 | Volume 8 | Article 423

https://doi.org/10.1007/s00467-004-1549-2
https://doi.org/10.1136/adc.2004.051243
https://doi.org/10.1016/S0022-5347(01)62742-3~
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	``Watch and Wait'' Strategy for Multicystic Dysplastic Kidney (MCDK): Status Survey of Perceptions, Attitudes, and Treatment Selection in Chinese Pediatric Urologists and Pediatric Surgeons
	Introduction
	Methods
	Study Design and Participants
	Statistical Analysis

	Results
	Demographic Characteristics of the Participants
	Respondents' Awareness Regarding the Recommendations and Counseling for Prenatally-Diagnosed MCDK
	Respondents' Knowledge, Attitudes, and Practices Regarding the Treatment and Natural History of MCDK
	Practices of Surgeons Regarding the Choice of Imaging Modalities and Follow-Up for MCDK
	Attitudes of Surgeons Regarding a ``Watch and Wait'' Strategy for MCDK

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


