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ARTICLE INFO ABSTRACT
Article history: Objective: To explore the outcomes and prognostic factors associated with fetal megacystis (enlarged
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Study design: The MEDLINE and EMBASE databases were searched for studies reporting on outcomes of
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fetal megacystis. The outcomes observed were chromosomal abnormalities, associated structural
anomalies, spontaneous resolution, and survival rates. We also evaluated the potential role of fetal

Kkeywords: gender, oligohydramnios, gestational age at diagnosis, and intrauterine intervention as prenatal
Megacystis . prognostic factors.
Prenatal diagnosis . . . . . . . .
Outcome Results: The search identified 558 articles in total, and 13 studies (1675 fetuses) were included in this
systematic review. The overall incidences of chromosomal abnormalities and associated structural
anomalies in fetal megacystis were 10% and 24%, respectively. Spontaneous resolution of megacystis
occurred in 32% of fetuses, and 44% of fetuses were born alive and survived until the follow-up. The odds
ratio of survival with oligohydramnios was 0.14, and the mean difference in gestational age at diagnosis
between survival and non-survival was 3.43 weeks. No significant difference in survival rate was
observed between the genders, and an intrauterine intervention did not significantly improve the
prognosis.
Conclusions: A considerable proportion of fetuses with megacystis are born with a good prognosis.
Oligohydramnios and lower gestational age at diagnosis are associated with worse outcomes.
© 2018 Elsevier B.V. All rights reserved.
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Introduction Synthesis of results

Fetal megacystis is an ultrasonic manifestation, revealed as an
enlarged bladder after 10 weeks of gestation [1]. It is more
common in males, and usually implies a mechanical or functional
bladder outlet obstruction. The most common cause in boys is
posterior urethral valves, whereas the cause is urethral atresia in
females [2]. Fetal megacystis can be accompanied by some
chromosomal abnormalities and other associated structural
abnormalities.

The diagnostic criteria for fetal megacystis vary in different
studies. Fetal megacystis is usually defined as a longitudinal
bladder diameter >7 mm in the first trimester, and as an enlarged
bladder failing to empty in 45min in the second and third
trimesters. Fetuses with megacystis are generally believed to have
poor prognoses, as megacystis is often associated with severe
oligohydramnios, renal failure, and pulmonary hypoplasia [3-6].
Thus, many parents choose to terminate the pregnancy after the
diagnosis. However, as some previous studies have reported, not all
fetuses with megacystis warrant termination. Fetuses with
isolated fetal megacystis may resolve spontaneously, and some
fetuses can be born alive with good prognoses. In addition,
intrauterine therapy is performed occasionally, but whether it can
improve neonatal outcomes needs to be established.

Above all, antenatal counseling in cases of fetal megacysits
remains a clinical dilemma. Perinatal survival rates in cases of
megacysits are not well known, and prenatal prognostic factors
need to be defined. Therefore, this study aims to assist clinicians
with prenatal counseling by investigating the prognosis and
prognostic factors in megacystis that may predict perinatal
outcomes.

Methods
Protocol, eligibility criteria, information sources and search strategy

This study followed the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses statement. The MEDLINE and
EMBASE databases were searched electronically using keywords
and word variants for “megacystis”, “prenatal diagnosis” and
“outcome” on 12 February 2018 (Table S1).

Study selection and data collection

Studies describing the perinatal outcome of fetuses with
megacystis were included. All titles and abstracts were reviewed
independently by two authors (L.C. and M.Z.), and related articles
in the references were searched manually for additional records.
The same two authors also worked independently to review the
full text of articles and extract the relevant data. Any incon-
sistencies were resolved by discussion. If more than one article had
been published using the same population, the study containing
the most comprehensive information was included. The final
search was restricted to the English language published after the
year 2000, and all duplications were removed. Only original
research articles were considered eligible for inclusion, and case
reports and reviews were excluded. The quality assessment was
conducted using the Newcastle-Ottawa Scale (NOS).

The incidence of the following outcomes was analyzed in
fetuses with megacystis: chromosomal abnormalities, associated
structural anomalies, spontaneous resolution of megacystis, and
survival rates. In addition, we evaluated the potential role of fetal
gender, oligohydramnios, gestational age at diagnosis, and
intrauterine intervention as prenatal prognostic factors. Cases
that underwent prenatal intervention (vesicocentesis and ves-
icoamniotic shunt) were analyzed separately and were not
included with the other studies.

Statistical analysis

Meta-analyses of proportions were used to combine data and
quantify the incidence rates of the perinatal outcomes. Data were
expressed as odds ratios (OR) and 95% confidence interval (CI) to
analyze the prognostic factors. Forest plots were constructed for
each study. Statistically significant heterogeneity was considered if
the inconsistency square (I?) was >50% or if the Cochran Q test
revealed P <0.10. A random-effect model was applied when there
was significant heterogeneity. Data were analyzed using Stata
version 13.1 software (2013; Stata Corp., College Station, TX, USA).

Results
Study selection and quality assessment

A total of 558 articles were identified, and 55 were assessed for
their eligibility of inclusion. Forty-two articles were excluded
because they did not contain the outcomes from megacystis,
because they had overlapping populations, or because we could
not extract primary data from the articles. Finally, 13 studies
including 1675 fetuses with megacystis were included in this
meta-analysis (Table 1) [5,7-18]. The flowchart of study selection is
outlined in Fig. 1.

The NOS was applied to the cohort studies to assess the quality
of the included studies (Table 2). Most of the studies showed
overall good quality with regard to selection and comparability of
the study groups and ascertainment of the outcomes of interest.
The main weaknesses of these studies were their retrospective
design, and some studies did not report on all outcomes included
in the systematic review.

Synthesis of results

Chromosomal abnormalities and associated structural abnormalities

The incidence rates of chromosomal abnormalities were
evaluated in ten studies including 1088 fetuses prenatally
diagnosed with megacystis. The overall incidence of chromosomal
abnormalities was 10% (95% Cl, 6%-14%). Eight studies including
1312 fetuses evaluated the associated structural abnormalities, and
the overall incidence was 24% (95% Cl, 16%-31%) (Fig. 2).

Spontaneous resolution of megacystis

Seven studies including 458 fetuses evaluated the incidence of
spontaneous resolution. Cases that underwent an intrauterine
intervention were excluded. The overall incidence of spontaneous
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Characteristics of studies on fetuses with prenatally diagnosed megacystis included in the systematic review.

Study Population Study design Year Cases Prevalence Male GA at diagnosis Time at follow-up
Iuculano et al. [7] Italy Retro 2018 26 NS 87.0% T1w-13w NS
Taghavi et al. [8] New Zealand Retro 2017 16 0.11% 81.3% 11w-32w 5.3years
Fontanella et al. [9] Netherlands Retro 2017 541 NS NS 11w-36w NS
Pellegrino et al. [10] Italy Retro 2017 25 0.4% 76% 12w-34w 29months
Lee et al. [5] Australia Retro 2017 61 NS 85.2% 11w-39w NS
Tschannen et al. [11] Switzerland Retro 2017 53 0.2% NS 13w-35w 2-12 years
Girard et al. [12] France Retro 2016 5 NS NS T1w-12w NS

Fievet et al. [13] France Retro 2014 69 0.38% 82.6% 11w-35w 2years
Miiller et al. [14] Switzerland Retro 2014 54 NS 83.3% 10w-39w 7.8years
Bornes et al. [15] France Retro 2013 84 NS 79.7% 11w-35w lyear
Al-Hazmi et al. [16] France Retro 2012 561 NS 86.6% 12w-36w 2years
Kagan et al. [17] UK Retro 2010 35 NS NS T1w-13w NS

Liao et al. [18] UK Retro 2003 145 NS 93.1% 10w-14w NS

GA gestational age, Retro retrospective, NS not stated, w weeks.

resolution of megacystis was 32% (95% Cl, 19%-44%). Significant
heterogeneity was observed among the studies (I°>=85.5%,
P <0.001). We divided the cases into two subgroups according
to the gestational age at diagnosis. Cases diagnosed before 18
weeks were defined as early megacystis, whereas all cases
diagnosed after 18 weeks were defined as late megacystis. The
early megacystis group yielded a higher incidence of spontaneous
resolution [40% (95% Cl, 33%-46%)] compared to the late
megacystis group [12% (95% Cl, 8%-17%)]. Heterogeneity was not
significant in either subgroup analysis (early megacystis group,

°=8.1%, P=0.366; late megacystis group, 1°=0.0%, P=0.745)
(Fig. 3).

Perinatal survival

Ten studies including 1031 fetuses explored the survival rates of
fetuses with megacystis. Overall, 44% (95% Cl, 33%-54%) of fetuses
were born alive and survived until follow-up. Significant hetero-
geneity was observed among the studies (I1>=81.2%, P<0.001),
which may have been caused by the different durations of follow-

up (Fig. 4).
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Fig. 1. Flow diagram of included studies in systemic review.
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Table 2
Quality assessment of the 13 included studies according to the Newcastle-Ottawa
Scale.

Study Selection Comparability Outcome
Iuculano et al. [7] *k *k *k
Taghavi et al. [8] Yk k * Jokok
Fontanella et al. [9] Y kk Sk >k
Pellegrino et al. [10] *k * Yk k
Lee et al. [5] Fkk * *
Tschannen et al. [11] Yekk * >k
Girard et al. [12] * * *k
Fievet et al. [13] Yk k Yk *k
Miiller et al. [14] >k * Yokok
Bornes et al. [15] ok k * >k
Al-Hazmi et al. [16] ok k * Yk
Kagan et al. [17] *k * *
Liao et al. [18] Yk * ok

Fetal gender

Seven studies assessed the ability of fetal gender to predict
survival. Overall, the OR of survival with a male fetus was 0.70 (95%
CI, 0.28-1.76). No significant difference in survival rates was
observed between male and female fetuses (overall effect=0.75,
P=0.45). Heterogeneity among these studies was not significant
(I2=23.7%, P=0.25) (Fig. 5A).

Oligohydramnios

Five studies assessed the performance of oligohydramnios in
predicting survival. Overall, the OR of survival with oligohydramnios
was 0.14 (95% CI, 0.15-0.37). There was a significant difference in
survival rates between fetuses with oligohydramnios and fetuses with
normal amniotic fluid (overall effect=3.93, P < 0.001). Heterogeneity
among these studies was not significant (I =0.0%, P=0.48). (Fig. 5B)

Gestational age at diagnosis

Four studies assessed the difference in mean gestational age at
diagnosis between survivors and nonsurvivors. The mean differ-
ence in gestational age at diagnosis between survival and non-
survival was 3.43 (95% CI, 0.84-6.01) weeks (overall effect=2.60,
P=0.009). Heterogeneity among these studies was not significant
(12=0.0%, P=0.71) (Fig. 5C).

Intrauterine intervention
Six studies assessed perinatal survival in both intrauterine
interventional cases and conservative cases. They included 94 fetuses
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Fig. 2. Pooled proportions for chromosomal abnormalities (A) and associated structural anomalies (B) in fetuses with megacystis.
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Fig. 3. Pooled proportions for spontaneous resolution of megacystis.
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Fig. 4. The overall survival rate of fetuses with megacystis.
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Fig. 5. (A) Odds of survival in male and femal fetuses. (B) Odds of survival if oligohydramnios. (C) Mean difference in gestational age at diagnosis of survivors and non-

survivors.

who received prenatal intervention (vesicocentesis and/or vesi- Discussion

coamniotic shunt) and 74 fetuses who received no treatment. Overall,

the OR of survival after intrauterine intervention was 0.61 (95% CI, The prevalence of megacystis in the studies was reported to be

0.29-1.29). No significant difference was observed between these two 0.11%-0.40%. Individual outcomes were highly variable among the
groups (overall effect=1.29, P=0.20). Heterogeneity between these studies; thus, prenatal counseling in cases of fetal megacysits

studies was not significant (I>=0.0%, P=0.96) (Fig. 6).

remains a clinical dilemma. To our knowledge, this is the most
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Fig. 6. Survival rates with and without intervention.

comprehensive systematic review and meta-analysis investigating
the outcomes and prognostic factors in megacystis.

Our review showed a strong correlation between megacystis
and chromosomal or other associated structural abnormalities.
The most common chromosomal abnormalities were Trisomy 13,
Trisomy 18, and Trisomy 21. Other associated structural malfor-
mations mainly included anorectal malformation, Prune-belly
syndrome, caudal dysgenesis, megacystis-microcolon-intestinal
hypoperistalsis syndrome, cloacal malformation, and intestinal
malformation. Therefore, fetal karyotyping is recommended
when megacystis is diagnosed, and a thorough ultrasound
examination should be performed to rule out other associated
anomalies.

Fetuses with megacystis are generally believed to have poor
prognoses. In China, most parents choose to terminate the
pregnancy after clinical counseling. Our results revealed that
more than 30% of cases of megacystis resolved spontaneously in
utero. Particularly, spontaneous resolution occurred in nearly 40%
of cases diagnosed before 18 weeks. However, only 12% of cases
diagnosed after 18 weeks resolved spontaneously. This result
suggests that more than one-third of megacystis cases diagnosed
before 18 weeks are self-limiting and require observation. In
contrast, the outcomes of megacystis diagnosed after 18 weeks are
largely uncertain.

According to our study, more than 40% of fetuses were born
alive and survived until follow-up. Notwithstanding inconsisten-
cies among studies that have explored survival of megacystis, there
is sufficient evidence to suggest that a considerable proportion of
fetuses could survive perinatally. However, there is a definite need
for an objective and consistent method to evaluate the survival
rates of megacystis. The details of fetal outcomes including renal
function should be included, and the lengths of the follow-up
period should be fixed.

Our review also assessed the impact of factors, such as fetal
gender, oligohydramnios, and gestational age at diagnosis, on fetal
outcome. We found that fetal gender did not predict outcome,
whereas oligohydramnios and gestational age at diagnosis were
superior in their ability to predict survival. Megacystis fetuses with
normal amniotic fluid volume have a much better prognosis. The
volume of amniotic fluid is a reflection of renal function. The risk of
renal dysplasia and subsequent lung hypoplasia is high in cases of
oligohydramnios [19-21]. Therefore, fetuses with oligohydramnios
are usually accompanied by a poor prognosis. Our study also found
a significant difference between gestational age at diagnosis of
survivors versus nonsurvivors. Increased gestational age at
diagnosis was correlated with an increased survival rate, which

may be caused by different etiologies at different time points.
Posterior urethral valves (PUV) is the most common etiology in the
second and third trimesters, and PUV diagnosed in the third
trimester are reported to be less obstructive with a better outcome
[22].

The role of intrauterine intervention is also controversial
[23]. Vesicocentesis and vesicoamniotic shunt are the most
common prenatal interventional methods, and a urinary
obstruction can be relieved temporarily using these methods.
However, their effects on long-term survival and renal function
remain uncertain [24-26]. Our systemic analysis included six
studies (168 fetuses), and found no significant differences in
survival rates between the interventional cases and conserva-
tive cases. However, most of the time, cases in the interventional
group were more serious than cases in the conservative group;
thus, the results from this systematic review may have over-
estimated the adverse outcomes associated with intrauterine
intervention. In addition, due to the different gestational ages at
intervention, lengths of follow-up, and lack of well recognized
indications, the evaluation of the effect of intrauterine therapy
was also considerably biased. Therefore, a well-designed
randomized control study is needed to ascertain the value of
intrauterine intervention.

The limitations of our meta-analysis included the retrospec-
tive design of all studies, different lengths of follow-up, and that
some of the observed outcomes were reported in only a limited
number of the included articles. Furthermore, because of the
paucity of raw data, we could not assess the ability of bladder size
to predict survival. Despite these limitations, this review still
represents the most comprehensive published estimate of the
investigated outcomes and prognostic factors in fetuses with
megacystis.

In conclusion, megacystis is commonly associated with
chromosomal abnormalities and other structural abnormalities.
More than 30% of cases with megacystis resolved spontaneously,
suggesting the necessity for serial follow-up examinations during
pregnancy. Not all fetuses with megacystis warrant termination, as
a considerable proportion of fetuses survive perinatally. Oligohy-
dramnios and gestational age at diagnosis are the major
determinants of perinatal outcome. Future randomized trials are
needed to assess the role of intrauterine intervention in the
management of megacystis.
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