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ULTRASOUND

Parental decision-making differences between patients in two
healthcare systems for choroid plexus cysts
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SUMMARY

We evaluated the medical-sociological implications
of parental perception of risk and decision-making
choices for prenatally ascertained choroid plexus
cysts (CPC) between two obstetric populations.

The Wayne State University (WSU) Reproductive
Genetics database and the Madigan Army Medical
Center (MAMC) experience were reviewed to com-
pare the rates of aneuploidy and invasive testing for
cases with CPC. Aneuploidy rates were compared
between those with isolated CPC, CPC with
advanced maternal age (AMA), and CPC associated
with multiple anomalies.

In the WSU cohort 186 cases were identified, of
whom 27 (15%) declined invasive fetal testing. In the

remaining 159 cases, aneuploidy was present in
2/132 (1.5%) isolated CPC, 3/11 (27%) CPC with
AMA, and 15/16 (98%) CPC with multiple
anomalies.

In the MAMC cohort 107 cases were identified, of
whom 99 (92%) declined invasive fetal testing. No ane-
uploidy cases were found in the 3/12 AMA cases or
5/95 non-AMA cases that underwent amniocentesis.

The two cases of aneuploidy with isolated CPC can-
not be ignored, and provide an estimated attribut-
able risk of at least 0.8%, a higher risk than 38 years
of age. However, the parental sociologic context may
be as important for decision-making as the genetic-
prognostic risk.

INTRODUCTION

The choroid plexus is the primary source of cere-
brospinal fluid for the brain and spinal cord. It is pre-
sent in the third and fourth ventricles and is
visualised in the lateral ventricles as a large hypere-
chogenic structure.bil Fetal choroid plexus cysts (CPC)
were first recognised on obstetric ultrasound in
1984.1 The incidence of choroid plexus cysts in rou-
tine antenatal ultrasound screening is reported to be
between 0.18% to 2.5%, with the majority sponta-
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neously resolving by 26-28 weeks gestation 456
Choroid plexus cysts, initially considered to be benign
and transient, were subsequently demonstrated to be
associated with fetal aneuploidy.”

Nicolaides first postulated an association between
choroid plexus cysts and Trisomy 18 in 1986, and in
1987 Ricketts described an association of choroid
plexus cysts with Trisomy 21.89

The risk of aneuploidy in the presence of isolated
choroid plexus cysts is reported to be 1.22-2.6% 101112
131415 Ag 3 consequence, invasive prenatal diagnostic
testing has been recommended for cases in which
choroid plexus cysts have been identified 16171815,
20212 However, debate remains regarding the true
association between this minor ultrasonographic dys-
morphism and aneuploidy4!® The purpose of this
study was, therefore, to evaluate the impact of choroid
plexus cysts in two diverse patient groups in an
attempt to explain the disparate recommendations in
the literature.

It has long been appreciated that from the perspec-
tive of the genetic counsellor or obstetrician, the easi-
est situations are those in which there is certainty
about the actual risks. Poor prognoses may be unpleas-
ant to convey but are straightforward in comparison
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to situations in which there is considerable uncer-
tainty as to expected outcomes. How patients could
perceive such uncertain data is, likewise, variable,
thus, we sought to study how two disparate patient
population groups would deal with similar but
ambiguous genetic risk factors, 224

MATERIALS AND METHODS

The genetics abnormal case databases from WSU and
MAMC were reviewed to compare the rates of aneu-
ploidy for cases with fetal choroid plexus cysts.
Aneuploidy rates were compared among those fetuses
with isolated choroid plexus cysts, choroid plexus
cysts with other anomalies demonstrated on ultra-
sound, and choroid plexus cysts in patients with AMA.
Patients undergoing obstetric ultrasound in the WSU
cohort were generally referred from other institutions
(the referral base includes both indigent and private
referral patients). Patients in the MAMC cohort were
offered routine sonographic anatomic screening
between 16 and 20 weeks. All patients underwent a
thorough fetal anatomic survey. Upon demonstration
of a choroid plexus cyst or other anomaly, genetic
counselling was offered and was performed by either a
genetic counsellor, or Fellow in maternal fetal medi-
cine or genetics, under the supervision of a board cer-
tified clinical geneticist. Amniocentesis was routinely
offered at both centres to patients with choroid plexus
cysts. Parental decision-making regarding invasive
prenatal diagnostic testing serves as the surrogate for
recognised risk.

RESULTS

In the two study groups 293 cases of CPC were identi-
fied. The WSU cohort had 186 cases; 27 patients (15%)
declined invasive fetal testing. In the remaining 159
cases, aneuploidy was detected in 2/132 (1.5%) patients
with isolated CPC, 3/11 (27%) CPC associated with
AMA, and 15/16 (93%) CPC associated with multiple
anomalies (Table 1).

In the MAMC cohort 107 cases were identified; 96
(90%) declined invasive fetal testing. No cases of ane-

uploidy were demonstrated in the 3/12 patients with
advanced maternal age, nor in the 5/95 patients not of
advanced maternal age who had amniocentesis (Table
1). No cases of aneuploidy were reported in liveborns
in the MAMC cohort.

Perceived risk warranting invasive prenatal diag-
nostic testing by parents varied between cohorts; 85°%
(WSU) chose to undergo testing versus 10°% (MAMC)
(Table 1).

Table 1 Aneuploidy in fetuses with CPC

Total cases Wayne State Madigan Army

University Medical Centre
n (%) n (%)

CPCs 186 107

No testing 27 (15) 96 {90)

Amniocentesis 159 (85) 11 am

Aneuploidy with 2(L5) 00

isolated CPC

Aneuploidy with AMA 329 (YU

Aneuploidy with CPC 15 (3) 00

and multiple anomalies

Aneuploidy in untested fetuses 00y

DISCUSSION

The attributable risk for aneuploidy when CPC is
found poses a counselling conundrum that is apparent
in our data. Earlier reports., summarised in Table 2,
suggested that amniocentesis should be offered when
a choroid plexus cyst was identified 171113161718
192021 However, in a recent study Reinsch suggested
that an isolated choroid plexus cyst may not be associ-
ated with an increased risk of Trisomy 18 or Trisomy
21.% The two cases of aneuploidy with isolated CPC
cannot be ignored, and provide an estimated attribut.
able risk of at least 0.8%, a higher risk for aneuploidy
than 38 years of maternal age. However, the differing
rates of invasive prenatal testing sugpgest that the
parental sociologic context may be as important as the
genetic-prognostic risk for decision-making.

Table 2 Studies reviewing incidence of aneuploidy with isolated CPC or CPC with other anomalies

.\'um\&:rr of l“ﬂuw ‘

Study Total number Total number Number of cases with
of patients of cases with aneuploidy other with aneuploidy with
evaluated CPC and isolated CPC CPC and anomalies
detected on ultrasound
n n{%) n (%) n (%)
Gabrielli et a]'! NI 82 0 i m
Platt et al'® 7350 71 (0.96) 0 {656
Sohn et al'® 4326 11 (0.9 X 12H
Ostlere et al?! 11700 100 (0.85) n EYEY
Walkinshaw et al'® 15565 152 (0.98) 210 am
Achiron et al® 5400 30 (0.56) 1D 1
Porto et al't 3247 63(1.9) 200D 416 T
Reinsch? 16059 LD 0 ah
Kupferminc et al® 9100 10211 EREX: ) REpET
Thorpe-Beeston et all” N1 83 0 bryen

NI = not indicated
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Potential reasons for interpretive differences of
the reports to date include i) the low incidence of
Trisomy 18 given the small size of the cohort study
groups, ii) the varying nature of the populations stud-
ied, iii) different study population sizes, and iv) the
remarkable improvements in ultrasonographic reso-
lution and skill in the ascertainment of additional
anomalies possible.

The two study populations in this study vary in age
and risk distributions, most likely representing the
referral nature of the WSU cohort (older and more
multiple anomalies) compared to the MAMC cohort
who received routine sonographic fetal anatomic
screening, and maternal serum analyte screening
with fetal echocardiography performed as indicated.

It is not possible to determine from these data the
aetiology of the drastically different parental deci-
sions about seemingly similar risk situations. Several
years ago we showed that a patient’s state, but not
trust-anxiety levels, were altered by abnormal bio-
chemical screening results and that such patients
were more anxious than those referred to genetic test-
ing because of AMA. Our data are also consistent with
the phenomena seen with laboratory screening tests.

While the sensitivity and specificity do not vary with
population prevalence, positive and negative predictive
values do. Such recognition may now finally explain
variance between centes, and suggests that the signifi-
cance attached to the detection of CPC needs to be
adjusted to the demographics of the particular popula-
tion. At the very least, identification of fetal CPC is an
indication for a more diligent search for other risk fac-
tors such as pedigree analysis, comprehensive fetal
anatomic survey, and fetal echocardiography to provide
adequately informed genetic counselling.®® The polari-
sation of actions is far too disparate to be merely by
chance. The differing rates of invasive fetal testing
between centres offers a textbook example of the plu-
ralistic variations of decision-making in our society.

REFERENCES

1 Kennedy KA, Carey JC. Choroid plexus cysts: significance and
current management practices. Semin Ultrasound CT MR 1993; 14
23-30.

2 DeRoo TR, Harris RD, Sargent SK, Denholm TA, Crow HC. Fetal
choroid plexus cysts: prevalence, clinical significance, and sono-
graphic appearance. AJR Am J Roentgenol 1988; 151: 1179-1181,

3 Chudleigh P, Pearce JM, Campbell S. The prenatal diagnosis of
transient cysts of the fetal choroid plexus. Prenat Diagn 1984; 4:
135-137.

4 Reinsch RC: Choroid plexus cysts - association with trisomy:

10

11

12

13

14

15

16

17

18

13

21

21

24

prospective review of 16,059 patients. Am J Obstet Gynecol 1997;
176: 1381-1383.

Chan L, Hixson JL, Laifer SA, Marchese SG, Martin JG, Hill LM.
A sonographic and karyotypic study of second-trimester fetal
choroid plexus cysts. Obstet Gynecol 1989; 73: 703--706.

Gupta JK, Cave M, Lilford RJ et al. Clinical significance of fetal
choroid plexus cysts. Lancet 1995; 346: 724-729.

Furness ME. Choroid plexus cysts and trisomy 18. Lancet 1987; 2:
693.

Nicolaides KH, Rodeck CH, Gosden CM. Rapid karyotyping in
non-lethal fetal malformations. Lancer 1986; 1: 283-287.

Ricketts NE, Lowe EM, Patel NB. Prenatal diagnosis of choroid
plexus cysts. Lancet 1987; 1: 213-214.

Walkinshadw S, Pilling D, Spriggs A. Isolated choroid plexus
cysts - The need for routine offer of karyotyping. Prenat Diagn
1994; 14: 663-667.

Gabrielli S, Reece EA, Pilu G et al. The clinical significance of pre-
natally diagnosed choroid plexus cysts. Am J Obstet Gynecol 1989;
160: 1207-1210.

Nadel AS, Bromley BS, Frigoletto FD, Estroff JA, Benacerraf BR.
Isolated choroid plexus cysts in the second trimester fetus: is
amniocentesis really indicated? Radiology 1992; 185: 545-548.
Howard RJ, Tuck SM, Long J, Thomas VA. The significance of
choroid plexus cysts in fetuses at 18-20 weeks. An indication for
amniocentesis? Prenat Diagn 1992; 12: 685-688.

Porto M, Murata Y, Warneke LA, Keegan KA. Fetal choroid
plexus cysts: an independent risk factor for chromosomal anom-
alies. J Clin Ultrasound 1993; 21: 103-108.

Hertzberg BS, Kay HH, Bowie JD. Fetal choroid plexus lesions.
Relationship of antenatal monographic appearance to clinical
outcome. J Ultrasound Med 1989; 8: 77-82.

Platt LD, Carlson DE, Medearis Al, Walla CA. Fetal choroid
plexus cysts in the second trimester of pregnancy: a cause for con-
cern. Am J Obstet Gynecol 1991; 164: 1652-1656.

Thorpe-Beeston JG, Gosden CM, Nicolaides KH. Choroid plexus
cysts and chromosomal defects. Br J Radiol 1990; 63: 783-786.
Sohn C, Gast AS, Krapfl E. Isolated fetal choroid plexus cysts: not
an indication for genetic diagnosis? Fetal Diagn Ther 1997; 12:
255-259.

Kupferminc MdJ, Tamura RK, Sabbagha RE, Parilla BV, Cohen LS,
Pergament E. Isolated choroid plexus cyst(s): an indication for
amniocentesis. Am J Obstet Gynecol 1994; 171: 1068-1071.

Achiron R, Barkai G, Katznelson MB, Mashiach S. Fetal lateral
veniricle choroid plexus cysts: the dilemma of amniocentesis.
Obstet Gynecol 1991; 78: 815-818.

Ostlere SJ, Irving HC, Lilford RJ. Fetal choroid plexus cysts: a
report of 100 cases. Radiology 1990; 175: 753-755.

Degani S, Gonen R, Shapiro Z, Dar H, Sharf M. Sonographic indi-
cations for karyotyping procedures. An international question-
naire. Ultrasound Obstet Gynecol 2: 11-14.

Leonardi MR, Wolfe HM, Lanoutte JM, Landwehr JB, Johnson
MP, Evans MI. The apparently isolated choroid plexus cyst:
importance of minor abnormalities in predicting the risk for ane-
uploidy. Fetal Dingn Ther 1998; 13: 43-52.

Kramer RL, Jarve RK, Yaron Y, et al. Determinants of parental
decisions after the prenatal diagnosis of Down syndrome. Am J
Medical Genetics 1998; 79: 172-174.

Evans MI, Sobiecki MA, Krivchenia EL et al. Parental decisions
to terminate/continue following abnormal cytogenetic prenatal
diagnosis. ‘what’ is still more important than ‘when’. Am J
Medical Genetics 1996; 61: 353-355.

Evans,MI, Hume RF, Johnson MP et al. Integration of genetics
and ultrasonography in prenatal diagnosis: just looking is not
enough. Am J Obstet Gynecol 199; 174: 1925-1931.



