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Placental steroid sulphatase deficiency (SSD) is an X-linked inborn 
error of metabolism.1 It is associated with low estrogen production 
during fetal life. Congenital X-linked ichthyosis (XLI) is a clinically 

mild genetic disorder of keratinization,2 which causes a scaling skin condi-
tion in male infants shortly after birth caused by the steroid sulphatase 
(STS) deficiency. It was initially identified as an enzyme disorder of the 
placenta, and referred to as placental SSD. The clinical importance lies in 
differentiating this disorder from other fetal defects that result in low es-
trogen concentrations during the antenatal period, which may well have 
different clinical outcomes and need different antenatal monitoring. Due 
to the low estrogen levels, these pregnancies may be prolonged, with 
dysfunctional labor that may end in cesarean delivery. 

We present two cases of congenital XLI seen at our center. The em-
phasis is on presentation, diagnosis and management. In 2012, two 
women with a previous child affected by congenital ichthyosis booked 
at our high-risk antenatal clinic at the obstetric unit of Sunderland Royal 
Hospital, Sunderland, United Kingdom.

CASE 1
A 40-year-old woman had been seen at our clinic in 1992 during her first 
pregnancy, which ended in stillbirth at 28 weeks gestation at a neighbour-
ing hospital. The female fetus weighed 700 g and the cause of death 
was recorded as ‘placental insufficiency’. During her second pregnancy 
in 2009, at the age of 37 years, the patient underwent screening for 
Down’s syndrome and incidentally was found to have a low serum estriol 
of 0.05 nmol/L. She underwent amniocentesis, due to a high risk result 
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Placental steroid sulphatase deficiency (SSD) is an X-linked inborn error 
of metabolism. Congenital X-linked ichthyosis (XLI) is a genetic disorder 
of keratinisation caused by steroid sulphatase (STS) deficiency, which 
results in a scaling skin condition in male infants shortly after birth. It 
may be associated with failed induction of labor and prolonged labor 
leading to cesarean delivery due to ‘cervical dystocia’. We present two 
cases of congenital ichthyosis. Thorough counselling of women with 
a previously affected pregnancy during the antenatal period should 
include discussion about mode of delivery and a critical review of the 
complexities of prenatal diagnosis in this condition. We propose a clini-
cal management pathway to offer women with a previous pregnancy 
affected by this rare condition.
SIMILAR CASES PUBLISHED: Less than 50 cases reported.
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which confirmed a male fetus with a normal 46,XY 
karyotype and an STS deletion on the short arm of 
the X-chromosome. Both parents underwent genetic 
testing and the mother was found to be a carrier of 
XLI. A uterine artery Doppler assessment performed 
at 23 weeks gestation was normal. Growth scans were 
also within the normal range. At 32 weeks gestation, 
she had spontaneous preterm rupture of membranes 
and was managed conservatively with close outpatient 
feto-maternal monitoring. She underwent induction of 
labor at 37 weeks gestation because of the previous 
stillbirth and prolonged ruptured membranes. She 
was given dinoprostone 3 mg per vagina followed by 
a ‘syntocinon’ infusion. She had slow progress of labor 
up to 9 cm cervical dilatation at which point cardioto-
cography (CTG) showed some potential signs of fetal 
compromise. At this point, she has had a total dose 
4740 mU of syntocinon over 6 hours at an initial rate 
2 mU/min which was increased every 30 minutes to a 
maximum infusion rate of 20 mU/min. An emergency 
cesarean delivery had to be performed for suspected 
fetal compromise based on the CTG changes.

During her third pregnancy in 2012, aged 40 years, 
the patient had Down’s syndrome screening again 
and the serum estriol levels were found to be normal. 
However, she requested amniocentesis because of her 
anxieties related to maternal age, which confirmed a 
female fetus with a normal 46,XX karyotype and no de-
letion to suggest STS deficiency. Antenatally, she was 
offered vaginal birth after cesarean (VBAC). However, 
at 29+4 weeks gestation, she developed severe pre-
eclampsia/HELLP syndrome and was delivered by 
emergency cesarean section.

CASE 2
A 32-year-old woman presented to our center during 
her first pregnancy in 2004. She had an uneventful an-
tenatal period and did not undergo Down’s syndrome 
screening. She went into spontaneous labor at 40+7 
weeks and at 6-cm cervical dilatation, syntocinon in-
fusion was commenced at a rate 2 mU/minute. This 
was increased every 30 minutes to a maximum infu-
sion rate of 28 mU/min. She required an emergency 
cesarean delivery for ‘failure to progress’ with second-
ary arrest at 9-cm cervical dilatation. The total dose 
of syntocinon was 7860 mU over 8 hours. A live male 
infant was delivered in good condition. He was diag-
nosed in infancy with XLI after developing a scaling 
skin disorder a few months after birth. During her sec-
ond pregnancy, she booked at our high-risk antenatal 
clinic. She had a normal anomaly scan at 20 weeks 
where a female fetus was identified, therefore exclud-

ing XLI. She was offered a trial of VBAC, which she ac-
cepted. However, at 2-cm cervical dilatation there was 
suspected uterine scar dehiscence based on acute 
CTG changes and she underwent emergency cesarean 
delivery. The baby was delivered in good condition 
with no uterine scar dehiscence or retroplacental clot. 

DISCUSSION
X-linked ichthyosis (XLI) has a reported incidence of 
1:2000-6000 male births.3 It has no racial predisposi-
tion. It may be apparent at birth or in early infancy, but 
may not become evident until the child grows older. 
Clinicians will be unaware in the majority of primary 
pregnancies affected by placental SSD, as they follow 
a normal antenatal course and diagnosis is confirmed 
when the child develops XLI in later life. Obstetricians 
will become aware (as in these cases) when the previ-
ous history is apparent in subsequent pregnancies. It 
has been estimated that as many as one in 3000 preg-
nancies are affected.4

The first case of placental SSD was reported by 
France and Liggins in 1969.5 At the time, it was thought 
to be extremely rare, but a number of cases have since 
been reported. It has been claimed that placental SSD 
is associated with pregnancies progressing beyond 40 
weeks gestation, with less than a third of the pregnan-
cies affected by placental SSD laboring spontaneous-
ly.6 The majority of reported cases ended in induction 
of labor and/or cesarean delivery. It is thought that the 
rate of spontaneous labor and delivery are reduced as 
the enzyme deficiency is linked to an increased rate of 
failure to respond to endogenous or intravenous oxy-
tocin and failure of cervical dilatation.

Generalised scaling is usually present at or shortly 
after birth. It is most prominent over the extremities, 
trunk and buttocks and usually spares the palms, soles 
and flexural creases. The face is usually spared with 
the exception of the preauricular area. STS acts on 
CSO4, cholesterol sulphate, a multifunctional sterol 
metabolite produced in the squamous keratinising 
epithelium. In 2004, Elias and colleagues reported 
that in the absence of STS, abnormal scaling occurs 
due to persistent cellular adhesions forming in the epi-
dermis and reduced normal desquamation.7 Patients 
with XLI therefore have a tenfold increase in CSO4 
levels and 50% reduction in cholesterol levels as STS 
is not available to act on the CSO4. The STS gene has 
been mapped to the short arm of the X-chromosome 
(band Xp22.3).8 The deletion of this gene is the most 
common molecular defect found in those diagnosed 
with XLI with 90% of patients showing complete dele-
tion.9 Usually XLI is the only clinical manifestation of 
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STS gene deletions, but a subset of patients will have 
a deletion associated with microdeletions/contiguous 
gene syndromes that can cause a more severe phe-
notype. For example, deletion of the VCX3A gene on 
Xp22.3 has been shown to cause XLI with an abnormal 
neurocognitive (intellectual disability) in some per-
sons.10 The frequency of contiguous gene syndromes 
associated with STS gene deletions is unknown. This 
information can be found antenatally using invasive 
testing (amniocentesis or chorionic villus biopsy fol-
lowed by array comparative genomic hybridization 
(aCGH). Placental SSD is characterised antenatally by 
low estrogen excretion in the presence of normal fe-
tal growth. Serum and urine estriol measurements are 
used for the diagnosis and management of pregnan-
cies at risk. This is based on the fact that nearly all 
maternal estriol is derived from placental conversion 
of steroid precursors produced by the fetus. The mea-
surement of maternal serum and urinary estriol levels 
therefore allows direct assessment of the function of 
the fetoplacental unit, especially in the third trimester.

Several clinical situations including placental SSD, 
primary fetal adrenal hypoplasia, anencephaly, intra-
uterine fetal death and severe intrauterine fetal growth 
restriction can present with low estriol levels in the 
third trimester.11 Biochemically, affected patients have 
urinary estrogens that are consistently low (normal 
pregnancy range 40-150 µmol/24 h) and 17-oxogenic 
steroids are high.12 Serum estriol levels are low (normal 
pregnancy range 26-28 nmol/L) while serum placental 
lactogen (HPL) levels are normal (4-9mU/L), suggest-
ing normal placental function.13

A DHEAS loading test can be used to confirm the 
diagnosis of placental SSD.14-16 However, it is an inva-
sive test requiring the injection of 50-250 mg dehy-
droepiandrosterone (DHEAS) into the amniotic fluid or 
intravenously. Urinary estriol levels are measured over 
the following 24 hours. In a normal pregnancy, urinary 
estriol levels will rise, but in placental SSD the mater-
nal estriol levels remain low as the placenta cannot 
convert DHEAS to estriol. This discriminates placental 
SSD from other causes of low estriol.17

Placental SSD presents clinically with a normal-
sized fetus and may have an increased incidence of 
failed induction of labor or prolonged labor leading 
to cesarean delivery due to cervical dystocia. When 
low levels of unconjugated estriol (uE3) are identified, 
women should be counselled about the increased risk 
of miscarriage, fetal intrauterine growth restriction and 
intrauterine demise.18 These women should have a de-
tailed anomaly ultrasound scan and may benefit from 
serial third trimester growth scans. There is also a place 

for genetic counselling. Low uE3 levels, in combina-
tion with the other abnormal tests (AFP, bhCG) taken 
as part of screening tests for a chromosomal problem, 
is associated with a normal outcome in only 28% of 
cases. Low uE3 with other screening bloods negative 
has normal outcome at birth in 81% of cases of which 
the majority will turn out to have XLI/SSD (56%). Given 
the association of the STS gene deletions with other 
chromosomal microdeletions, counseling regarding 
outcome can be challenging. There are also rare as-
sociations between low uE3 and other conditions such 
as Smith-Lemli-Opitz syndrome.19 

When placental SSD/XLI is suspected because of a 
previously affected baby, women may be offered ge-
netic counselling and an early ultrasound scan from 
16 weeks gestation to sex the fetus. Once a female 
fetus has been confirmed by ultrasound, the mother 
can be reassured and informed that the pregnancy is 
unlikely to be affected. If a male fetus is identified, fur-
ther testing may be offered by checking the serum uE3 
levels. If the levels of uE3 are normal then it is unlikely 
that the baby is affected. If the levels are low, this may 
point towards placental SSD and women should be of-
fered detailed anomaly ultrasound and serial third tri-
mester growth scans. It may also help prepare women 
who can be made aware of the increased risk of emer-
gency cesarean delivery. Depending on her view of 
the risk of a significant gene deletion, the woman may 
opt to have an invasive test allowing confirmation that 
there are no additional microdeletions. In the United 
Kingdom, XLI would not be a condition that meets the 
level of severity where consideration for termination 
of pregnancy would be considered under clause E, un-
less there were additional problems.

Several factors have an impact on final mode of de-
livery as demonstrated in our two cases. There is an 
increased risk of failed induction of labor and cesarean 
delivery for women who have had a previous cesarean 
section. The situation is further complicated by the 
presence of another placental SSD-affected pregnan-
cy. We propose that there may be a place for consider-
ing elective cesarean delivery rather than an induction 
of labor in these cases, but the chance of vaginal birth 
after cesarean cannot be excluded without the trial of 
labor itself. Figure 1 illustrates our suggested man-
agement pathway of these women. 

Postnatally, SSD leads to an accumulation of cho-
lesterol sulphate in the blood, cornea and skin. This 
presents with ichthyosis and with corneal opacities 
usually at 3 to 6 months of life.20 These opacities are 
found in 50% of affected males and 25% of female 
carriers. Cryptorchidism has been reported to affect 
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up to 20% of XLI patients, with no detrimental ef-
fects on sexual development, testosterone levels, and 
fertility. The most common cognitive and behavioral 
disorders in XLI patients include attention deficit hy-
peractivity disorder (ADHD, inattentive subtype), and 
autistic-spectrum disorder (language/communication 
difficulty).21 Skin biopsies of affected infants have re-
vealed low epidermal arylsulphatase C and almost no 
steroid sulphatase activity within the skin fibroblasts. 
It is important to note that affected males otherwise 
develop normally.22 There is no definitive cure for XLI. 
Medical management is directed at reducing scales 
and decreasing skin dryness aiming to improve skin 
appearance. 

In conclusion, congenital ichthyosis is a rare ge-
netic disorder of keratinisation caused by steroid 
sulphatase (STS) deficiency, which results in a scaling 
skin condition in male infants shortly after birth. It may 
be associated with failed induction of labor and pro-
longed labor with a higher risk of cesarean delivery 
due to cervical dystocia. For women with a previously 
affected baby or a family history of SSD/XLI, pre-preg-
nancy counselling is important, and they may wish to 
consider prenatal diagnosis dependent on the risk of 
an associated microdeletion. Our pathway aims to of-
fer affected families options to consider during future 
pregnancies.

Consent
Written consent obtained from both patients dis-
cussed.

Figure 1. Suggested management pathway.



case reportSSD IN ANTENATAL CARE

ANN SAUDI MED 2018 NOVEMBER-DECEMBER WWW.ANNSAUDIMED.NET 449

1. Keren DF, Canick JA, Johnson MZ, Schal-
denbrand JD, Haning RV Jr, Hackett R. Low 
maternal serum unconjugated estriol during 
prenatal screening as an indication of placen-
tal steroid sulfatase deficiency and X-linked 
ichthyosis. Am J Clin Pathol. 1995; 103(4): 
400-3.
2. Ortega-Recalde O, Moreno MB, Vergara 
JI, Fonseca DJ, Rojas RF, Mosquera H, Me-
dina CL, Restrepo CM, Laissue P. A novel 
TGM1 mutation, leading to multiple splicing 
rearrangements, is associated with autoso-
mal recessive congenital ichthyosis. Clin Exp 
Dermatol. 2015 Mar 9 [Epub ahead of print].
3. Watanabe T, Fujimori K, Kato K, Nomura 
Y, Onogi S, Sato A. Prenatal diagnosis for 
placental steroid sulfatase deficiency with 
fluorescence in situ hybridization: a case of 
X-linked ichthyosis. J Obstet Gynaecol Res. 
2003; 29(6): 427-30.
4. France JT. Placental sulphatase deficiency. 
Reviews in perinatal medicine 1981; 4: 247-
72.
5. France JT, Liggins GC. Placental sulpha-
tase deficiency. J Clin Endocrinol Metab 
1969; 29: 138-41.
6. Jöbsis AC, De Groot WP, Tigges AJ, De 
Bruijn HW, Rijken Y, Meijer AE, Marinkovic-
Ilsen A. X-linked ichthyosis and X-linked pla-
cental sulfatase deficiency: a disease entity. 
Histochemical observations. Am J Pathol. 
1980; 99(2): 279–289.
7. Elias PM, Crumrine D, Rassner U, Hachem 
JP, Menon GK, Man W, Choy MH, Leypoldt 
L, Feingold KR, Williams ML. Basis for abnor-
mal desquamation and permeability barrier 
dysfunction in RXLI. J Invest Dermatol. 2004; 

122(2): 314-9.
8. Hernandez-Martin A, Gonzalez-Sarmiento 
R, De Unamuno P, X-linked ichthyosis: an up-
date. British Journal of Dermatology 1999; 
141: 617-627.
9. Winge MC, Hoppe T, Liedén A, Norden-
skjöld M, Vahlquist A, Wahlgren CF, Törmä 
H, Bradley M, Berne B. Novel point mutation 
in the STS gene in a patient with X-linked 
recessive ichthyosis. J Dermatol Sci 2011; 
63(1): 62-4
10. Ben Khelifa H, Soyah N, Ben-Abdallah-
Bouhjar I, et al. Xp22.3 interstitial deletion: 
a recognizable chromosomal abnormality 
encompassing VCX3A and STS genes in a 
patient with X-linked ichthyosis and mental 
retardation. Gene. 2013;527(2):578-583. 
doi:10.1016/j.gene.2013.06.018.
11. Wilde CE, Oakey RE. Biochemical tests 
for the assessment of fetoplacental function. 
Ann Clin Biochem 1975;12: 83-118.
12. Oakey RE. Placental sulphatase deficien-
cy: antepartum differential diagnosis from 
foetal adrenal hypoplasia. Clin Endocrinol 
(Oxf) 1978; 9(1): 81–88.
13. France, JT, Seddon RJ, Liggins GC. A 
study of a pregnancy with low oestrogen 
production due to placental sulphatase de-
ficiency. J Clin Endocrinol Metab 1973; 36: 
1-9.
14. Tabei T, LeRoy Heinrichs W. Diagnosis of 
placental sulfatase deficiency. Am J Obstet 
Gynecol 1976; 124: 409-14.
15. Koppe JG, Marinkovic-llsen A, Rijken Y, 
De Groot WP, Jobsis AC. X-linked ichthyosis: 
a sulphatase deficiency. ArchDis Child 1978; 
53: 803-6.

16. Bedin M, Alsat E, Tanguy G, Cedard L. 
Placental sulphatase deficiency. Clinical and 
biochemical study of 16 cases. Eur J Obstet 
Gynec Reprod Biol 1980; 10: 21-34.
17. Glass IA, Lam RC, Chang T, Roitman E, 
Shapiro LJ, Shackleton CH. Steroid sulpha-
tase deficiency is the major cause of extreme-
ly low oestriol production at mid-pregnancy: 
a urinary steroid assay for the discrimination 
of steroid sulphatase deficiency from other 
causes. Prenat Diagn. 1998; 18(8): 789-800.
18. Yaron Y, Cherry M, Kramer RL, et al. 
Second-trimester maternal serum marker 
screening: maternal serum alpha-fetopro-
tein, beta-human chorionic gonadotropin, 
estriol, and their various combinations as 
predictors of pregnancy outcome. YMOB. 
1999;181(4):968-974.
19. Schoen E, Norem C, O’Keefe J, Krieger 
R, Walton D, To TT. Maternal serum unconju-
gated estriol as a predictor for Smith-Lemli-
Opitz syndrome and other fetal conditions. 
Obstetrics & Gynecology. 2003;102(1):167-
172. doi:10.1016/S0029-7844(03)00370-3.
20. Webster D, France JT, Shapiro LJ, Weiss 
R. X-linked ichthyosis due to steroid-sulpha-
tase deficiency. Lancet 1978; 1(8055): 70-2.
21. William S. Baek and Umut Aypar, “Neu-
rological Manifestations of X-Linked Ich-
thyosis: Case Report and Review of the 
Literature,” Case Reports in Genetics, vol. 
2017, Article ID 9086408, 5 pages, 2017. 
doi:10.1155/2017/9086408
22. Marinkovic-Ilsen A, Williams ML. Choles-
terol sulphate in the microsomal sulphatase 
deficient placenta. J Inherit Metab Dis. 1984; 
7(2): 72-6

REFERENCES


