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fetal death in utero was subsequently confirmed on ultrasound. Histopathology of the cord and placenta revealed
Candida infection and microabscesses on the umbilical cord. Overall, these features are suggestive of ascending
infection, consistent with Candida as the causative organism. To the best of our knowledge, this is the first
reported case of late stillbirth due to Candida chorioamnionitis. More research is needed to determine the mech-
anism whereby Candida becomes pathogenic in pregnancy. There is also no clear consensus on how to manage
such patients in a subsequent pregnancy.

© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Vulvovaginal candidiasis during pregnancy is common, but serious
complications, including chorioamnionitis, are infrequent. Candida
chorioamnionitis is a rare obstetric complication, which has previously
been reported to manifest as pre-term premature rupture of mem-
branes (PPROM) or pre-term labour [1].

Known risk factors include foreign bodies such as intra-uterine con-
traceptive devices [2,3] as well as cervical cerclage [4]. There have also
been reported associations with in-vitro fertilisation (IVF) [5] and
PPROM [1], causing ascending infection of Candida species. Due to the
low frequency of intra-uterine pathogenic Candida infections, the clini-
cal features, progression and treatment of Candida chorioamnionitis are
not well described.

2. Case report

A 41-year-old woman, gravida 4, para 2, presented to a tertiary cen-
tre at 37 weeks of gestation with reduced fetal movements for more
than 12 h. Her pregnancy was complicated by diet-controlled

* Corresponding author at: Department of Obstetrics & Gynaecology Liverpool Hospital,
Elizabeth St, Liverpool, NSW 2170, Australia.
E-mail address: helena.obermair@gmail.com (H.M. Obermair).

gestational diabetes mellitus (GDM) as well as subclinical hypothyroid-
ism managed with thyroxine. Several weeks prior to presentation, she
had an upper respiratory tract infection treated with oral antibiotics.
An obstetric ultrasound at 34 weeks for routine GDM care demonstrated
normal fetal growth (with estimated fetal weight on the 48th percen-
tile), no fetal abnormalities, normal umbilical artery Doppler scan and
normal biophysical profile. At the time of presentation at 37 weeks,
the fetal heart rate could not be auscultated, and fetal death in utero
was subsequently confirmed on ultrasound. Ultrasound appearances
suggested recent fetal demise. The cord on ultrasound was coiled and
thickened with hyperechoic areas (see Fig. 2). There were no clinical
signs of chorioamnionitis. The patient proceeded to vaginal delivery of
a stillborn female infant after prostaglandin induction of labour on the
same day.

Genital culture taken prior to delivery was positive for Candida
albicans, and microbiological culture of the placenta was also positive
for Candida albicans. Histopathology demonstrated fungal spores and
hyphae in the umbilical cord, chorionic plate and fetal membranes,
with grade II, stage II fetal and maternal inflammatory responses
(Fig. 1). Punctate abscesses were seen on the cord macroscopically
(Fig. 2). Overall, these features are suggestive of ascending infection,
consistent with Candida as the causative organism. The placental disc
weight, cord length and cord coil index were within normal limits for
the gestational age.

Limited post-mortem examination was conducted, including blood
tests and imaging. A full post-mortem examination of the infant was de-
clined by the parents. Cord cytogenetics demonstrated a 21q22.3 dupli-
cation, which was found to be a paternally inherited variant of unknown
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Fig. 1. (a) Fetal inflammatory response; H&E x40 (b) maternal inflammatory response; H&E x100.

Fig. 2. Punctate cord abscesses (a) macroscopically and (b) on ultrasound.

significance. Other post-mortem investigations, including maternal
blood tests, fetal magnetic resonance imaging (MRI) and skeletal survey
(x-ray) did not demonstrate any abnormalities.

3. Discussion

While several case reports of Candida chorioamnionitis have been
published [1,3,6-8], none has been associated with late stillbirth.
Most other reports have described co-existing risk factors such as
IVF [5,9], cervical cerclage [4] or intra-uterine contraceptive devices
[2], none of which was present in this case. Candida chorioamnionitis
may cause various fetal and neonatal outcomes; a 27% birth rate be-
fore 22 weeks and a 29% mortality rate of singletons born after
22 weeks were reported in one literature review [1]. Other cases de-
scribe congenital Candida infection, presenting with extensive white
and elevated patches [2], or red maculo-papular rash on the fetal
skin [10], although neither of these was evident on limited external

examination of the stillborn infant in our case. However, there are re-
ports of microabscesses in the umbilical cord, which is not dissimilar
to the findings in this case (see Fig. 2) [10].

Because vaginal candidiasis occurs frequently in pregnancy, the spe-
cific mechanism which causes the organism to become pathogenic is
unknown. In this case, potential contributing factors include gestational
diabetes, recent antibiotics given for an upper respiratory tract infec-
tion, and possibly even vaginal douching. The patient had been douch-
ing vaginally daily with a commercially available douche throughout
the pregnancy. Although not previously reported in the literature, this
suggests a hypothesis of an associated change in the vaginal microflora
and pH, thus increasing susceptibility to Candida with ascending infec-
tion. Of note is that this patient had also used frequent vaginal douches
in her 2 previous pregnancies with good outcomes, but that this preg-
nancy was the patient's first while affected by GDM. The 21q22.3 dupli-
cation found on cord cytogenetics has no known association with
stillbirth.
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In conclusion, this case describes a late stillbirth due to Candida
albicans chorioamnionitis and funisitis with the presence of multiple
cord abscesses seen on histopathology. It is surmised that the actual
cause of death would be infection and inflammation causing cord vessel
occlusion, which in retrospect is suggested by the appearance of thick-
ened, coiled hyperechogenic areas of the umbilical cord. Further re-
search is required to determine the altered susceptibility in the host
and the trigger to the significant pathogenicity (microabscess forma-
tion) of Candia albicans. The management in a subsequent pregnancy
is a particular challenge.
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