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ABSTRACT

OBJECTIVE: Harlequin ichthyosis (HI) is an autosomal-recessive inherited disorder. The incidence is
extremely rare and is reported to range from 1/300 000 to 1/1 000 000. Some risk factors include preterm
births and consanguinity. Prenatal DNA testing for the ABCA12 mutation aids in diagnosis. Although ul-
trasonography helps the diagnosis, the diagnostic value of a single ultrasound is low. It is fatal for the
affected newborn after the first few days after birth, but few long-term survivals have been recorded. The
hallmark of with disease is severely keratinized skin. This study aims to evaluate the prenatal and post-
natal outcomes of cases with HI.

STUDY DESIGN: The study includes instances of HI that were diagnosed at the clinic throughout 2018—
2023. The week of diagnosis, ultrasonographic findings, week of birth, and findings at the time of deliv-
ery for all patients were acquired via electronic reports and archival data. Data regarding the condition
of viable fetuses was acquired using telephonic means.

RESULTS: The study included a total of five patients. There were prenatal ultrasonography findings in
three cases. There were no prenatal ultrasound findings in the remaining two patients. Cordocentesis
was applied to a single case using prenatal ultrasound diagnosis, and a normal genetic result was ob-
tained. The remaining two cases refused to opt for the option of prenatal invasive testing. The termina-
tion option was not accepted in three cases with an intrauterine diagnosis. Prenatal ultrasonography re-
vealed features showing skin thickening, ectropion, eclabion, oligohydramnios, and fetal growth restric-
tion (FGR). Histological examination results of fetal skin biopsies in three cases showed consistent find-
ings of epidermolytic HI, thus confirming the diagnosis of HI. The histological diagnosis of the remaining
two patients was inconclusive. All cases are alive.

CONCLUSION: It is advisable to conduct a methodical evaluation based on the clinical manifestations
of the condition during the third trimester of gestation to diagnose HI, particularly in instances where
there is no familial predisposition.
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Introduction
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cated by deep, erythematous fissures at birth. The integumen-
tary system exhibits tautness due to the outward turning of the

eyelids (ectropion) and lips (eclabion), accompanied by the
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reminiscent of a frog. The swelling of the extremities is a result
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of the restriction caused by the significant thickness of the skin
(3). The fingertips have a tapering shape, accompanied by a re-
duction in the hyperconvexity of the nail distal digital pulp.

The utilization of prenatal diagnosis holds significance in
ensuring the proper management of perinatal and postnatal
care and in adequately preparing parents for future pregnan-
cies. Prenatal diagnosis relies on the utilization of ultrasonic
imaging, analysis of amniotic fluid, and molecular identifica-
tion of umbilical cord blood. Nevertheless, the prenatal diag-
nosis of the clinical phenotype is complicated by the timing
and characteristics of its emergence, particularly in cases
when there is no family history (1). The clinical manifestation
of the neonate in question has a deadly outcome beyond the
initial days following delivery; nonetheless, there have been
documented instances of long-term survival. The lethal aspect
of this pathology is not the rule. Many published cases have
long-term survival and a very acceptable appearance. This
highlights the phenotypic variability of this condition. The pri-
mary causes of neonatal mortality are fluid loss or skin infec-
tions, electrolyte imbalances, heat loss, respiratory failure, and
a lack of effective interventions (4,5).

The objective of this series was to assess the prenatal and
postnatal outcomes of individuals diagnosed with HI.

Material and Method

The study includes instances of HI that were diagnosed at
the clinic of Necmettin Erbakan University Meram Medical
Faculty Hospital throughout 2018-2023. Our study was con-
ducted in accordance with applicable national rules, institu-
tional policies, and the Declaration of Helsinki. Approval for
the study was obtained from the NEU ethics committee under
the decree numbered 2023/4369 (ID no: 14400). The ultra-
sonographical and clinical data of the patient were obtained
based on the electronic medical database of the university hos-
pital. The week of diagnosis, ultrasonographic findings, week
of birth, and findings at the time of delivery for all patients
were evaluated. The GE Voluson™ E§ color ultrasound diag-
nostic instrument with the probe frequency set from 2.5-5.0
MHz was used in the present study. After explaining to the
parents all possible postnatal conditions of their fetus, the risk
of intrauterine loss, and the extremity and facial anomalies
seen in prenatal ultrasonography (USG), the termination op-

Table I: Patient Characteristics
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tion is recommended by the decision of the committee con-
sisting of two perinatologists and one obstetrician. The status
of living fetuses was obtained by contacting their families by
phone. Patients without prenatal ultrasound records, cases
whose postpartum diagnosis could not be confirmed, and pa-
tients who could not be reached by phone were excluded.
Informed consent was obtained from the parents of all cases
included in the study before the study.

Results

The study encompassed a total of five patients. The median
age of the mothers was 29 years, with a range of 22 to 33 years.
The typical number of pregnancies was 2.6, ranging from 1 to
4. Three out of five instances did not have a family history.
Toxoplasma, Cytomegalovirus (CMV), and Rubella IGMs in
all cases were negative. Fetal facial, extremity, and skin
anomalies were detected during the 25th gestational week in
Case 1. In Case 2, skin and extremity anomalies were observed
during the 30th gestational week. Furthermore, fetal facial, ex-
tremity, and skin anomalies were identified using ultrasound
conducted during the 31st gestational week in Case 5. No pre-
natal USG findings were observed in the remaining two pa-
tients. A single case using prenatal ultrasound diagnostic un-
derwent cordocentesis, yielding a normal genetic outcome. The
remaining two cases declined to pursue the option of prenatal
invasive testing. The termination option was not accepted in
three cases with intrauterine diagnosis. The median gestational
age at birth was 35 weeks (with a range of 31 to 38 weeks).
Three instances were delivered via cesarean section (All three
cases underwent cesarean section because they had a history of
cesarean section and were in active labor), whereas two cases
were delivered vaginally. As evidenced by the findings of our
study, a majority of the infants exhibited premature birth. The
birth weight median was recorded as 2686 grams, with a range
of 1800 to 3450 grams, as seen in Table I.

In the first case, prenatal USG conducted at week 25 re-
vealed the presence of skin thickening, ectropion, eclabion,
oligohydramnios, and characteristics indicative of fetal
growth restriction (FGR). During the 30th week of gestation,
USG revealed the presence of skin thickening, ectropion, and
eclabion in Case 2. In the fifth example, the ultrasonographic
observations at 31 weeks of gestation revealed several charac-
teristic features, including skin thickening, ectropion, a short-

Diagnose Delivery week Route of delivery Gender  Family history Histopathological diagnosis Postnatal survival
Case 1 Prenatal 35w6d Cesarean section Female No No 5 years old
Case 2 Prenatal 38w0d Vaginal birth Male Yes Yes 4 years old
Case 3 Postnatal 35w Vaginal birth Male Yes Yes 1 year old
Case 4 Postnatal 35w4d Cesarean section Male No Yes 1 year old
Case 5 Prenatal 31w5d Cesarean section Male No No 2 months old
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ened nasal bone, a flattened nose, absence of a normal mouth
shape (eclabion), swelling of the fingers and toes, as well as
anomalies in the limbs. Following the delivery process, the en-
tirety of the neonate's physique was enveloped in substantial
layers of dermal scales, distinctly demarcated by vivid crim-
son fissures. In the cases denoted as 1, 2, and 5, a distinct out-
ward rotation of the lips, referred to as eclabion, was ob-
served, leading to the development of a configuration resem-
bling the letter "O" in the oral region (Figure 1a). In the fifth
occurrence, the newborn had a nasal bridge with diminished
prominence, resulting in a nasal look that appeared flattened
(refer to Figures 1b and 2a). Nevertheless, it is important to
highlight that the external ears remained constantly visible de-
spite variations in cranial anatomy. The swelling was ob-

Figure 1b: 2D USG image, flat nose
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served in the fingertips, accompanied by a significant increase
in the curvature of the distal digital pulp, resulting in the dis-
appearance of the nail (Figures 1c and 2b).

Figure 1c: 2D USG image, swelling toes

Figure 2b: 3D USG image, swelling of the fingers
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The epidermis of all newborns had erythrodermic edema,
characterized by the presence of greasy, thick scales resem-
bling vernix caseosa (Figure 3). The histological examination
results of fetal skin biopsies for cases 2, 3, and 4 exhibited
consistent findings indicative of epidermolytic HI, thereby
confirming the diagnosis of HI. The histological diagnosis for
the remaining two patients was inconclusive. Case 1 was dis-
charged after being followed in NICU for 55 days, cases 2 and
3 for 40 days, case 4 for 70 days, and case 5 for 90 days in
NICU. Although all cases are alive, they are followed by a
multidisciplinary team consisting of dermatology, ophthal-
mology, and pediatric specialists, according to telephone com-
munication with the families.

Figure 3: Postpartum image

Discussion

The topic of discussion revolves around HI, a very un-
common medical condition that exhibits an equal prevalence
among individuals of both sexes. In the present case series, the
identification of prenatal diagnosis was established in three in-
stances, whereas in two cases, the diagnosis was determined
based on postnatal observations. Histopathological diagnosis
was successfully established in three postnatal cases, whereas
the results for two cases remained inconclusive. Two cases ex-
hibited a familial history. Three patients were delivered via
cesarean section, whereas two cases were delivered through
vaginal delivery.

Although the relevant gene has been identified, the pres-
ence of mutations results in diverse inequalities across indi-
vidual cases, hence giving rise to a range of symptoms and im-
pacting survival rates. Multiple investigations have docu-
mented that genetic variation in the ABCA12 gene, responsi-
ble for encoding a protein involved in lipid transportation in-
side the skin, contributes to the pathogenesis of the disease
(6). The confirmation of ABCA12 mutation can be achieved
through the analysis of chorionic villus or amniotic fluid sam-
ples (7). However, in cases where there is no family history,
the target gene is not typically examined. While there have
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been reports indicating that the inheritance of HI follows an
autosomal recessive pattern, it is worth noting that in certain
instances, including the examples we have observed, the spe-
cific inheritance pattern cannot be determined. In such cases,
it is plausible that the disorder may be attributed to a novel
dominant mutation (8). The subsequent pregnancy is associ-
ated with an approximate recurrence incidence of 25% (9).
Within the scope of our study, two cases were found to have a
family history. It was observed that the parents of these two
were first-degree relatives. The parents of the remaining three
cases did not have familial relationships because they were
from different provinces and regions.

The utilization of ultrasound indicators in the early stages
of pregnancy should be taken into consideration as a means of
achieving timely and precise antenatal diagnosis of HI condi-
tions. The process of skin keratinization typically commences
during the gestational period of 22-24 weeks, leading to the
manifestation of distinctive characteristics on ultrasound pre-
dominantly observed in the third trimester. Both cases that
were detected by prenatal USG had gestational ages beyond
the 24" week. The utilization of USG is crucial in identifying
cases of HI that lack a familial background, as it allows for the
observation of distinct features such as eclabion, ectropion,
rudimentary ears, flexion contractures of the knees, and the
presence of dense floating particles in the amniotic fluid. When
HI is suspected on USG, CMV and Rubella seroconversion,
which may cause fetal facial and extremity anomalies, should
be checked (10). The condition known as HI, which manifests
at birth, elicits a distressing image for both the affected indi-
vidual's family and healthcare providers. Hence, the signifi-
cance of prenatal diagnosis for this condition cannot be over-
stated. The delayed diagnosis of prenatal conditions is at-
tributed to the manifestation of phenotypic traits occurring at a
later stage. Postnatal diagnosis is commonly facilitated through
the use of skin biopsies that showcase structural anomalies of
lamellar granules, epidermal keratin expression, and the con-
duction of ABCA12 gene mutation testing (11).

Before the identification of the ABCAI12 gene as a
causative gene, prenatal diagnosis of HI was conducted using
invasive procedures such as fetal skin biopsy (12,13). The uti-
lization of ultrasound indicators in the early stages of preg-
nancy should be taken into consideration as a means of
achieving timely and precise antenatal diagnosis of HI condi-
tions. The process of skin keratinization typically commences
during the gestational period of 22-24 weeks, leading to the
manifestation of distinctive characteristics on ultrasound pre-
dominantly observed in the third trimester. Both cases that
were detected by prenatal USG had gestational ages beyond
the 24 week. The utilization of USG is crucial in identifying
cases of HI that lack a familial background, as it allows for the
observation of distinct features such as eclabion, ectropion,
rudimentary ears, flexion contractures of the knees, and the
presence of dense floating particles in the amniotic fluid. The



23

condition known as HI, which manifests at birth, elicits a dis-
tressing image for both the affected individual's family and
healthcare providers. Hence, the significance of prenatal diag-
nosis for this condition cannot be overstated. The delayed di-
agnosis of prenatal conditions is attributed to the manifesta-
tion of phenotypic traits occurring at a later stage. Postnatal
diagnosis is commonly facilitated through the use of skin
biopsies that showcase structural anomalies of lamellar gran-
ules, epidermal keratin expression, and the conduction of
ABCA12 gene mutation testing (11).

Before the identification of the abcal2 gene as a causal
gene, prenatal diagnosis of HI was performed using invasive
methods such as fetal skin biopsy accompanied by USG or fe-
toscopy during the 215 and 22" weeks of pregnancy (13,14).
Advances in ultrasound technology and the utilization of fetal
DNA-based analysis have resulted in the replacement of the
aforementioned method (15). The analysis of prenatal sonog-
raphy pictures of fetuses with HI has been conducted to mon-
itor several manifestations of the condition, such as eclabium,
ectropion, contractures, and the presence of the "snowflake
sign" (characterized by the observation of dense floating par-
ticles in the amniotic fluid).

As in the case reports shown, 3D/4D USG confirms suspi-
cious findings on 2D USG by producing aesthetically realistic
images that are very similar to photographs, allowing parents
to fully comprehend the precise characteristics of the anomaly
(16-18). Unless explicitly pointed out by the operator, it is
highly unlikely for parents to detect any fetal anomalies using
2D scanning. By utilizing three-dimensional and 4-dimen-
sional ultrasound images, parents have a high probability of
detecting an anomaly at the same time as the doctor or sonog-
rapher doing the scan. Nevertheless, it is important to note that
3D ultrasound technology is unable to serve as a substitute for
2D ultrasound technology. The majority of instances manifest
during the latter stages of pregnancy. During this particular
developmental phase, there is a decrease in the volume of am-
niotic fluid and the positioning of the fetus becomes more sta-
ble. The majority of fetuses are unable to undergo 3D imag-
ing, necessitating the reliance on 2D diagnostic methods.

The presence of extensive fissures on the dermal surface
compromises the skin's protective function, rendering it more
susceptible to infection. The restriction of respiratory move-
ments is attributed to the presence of inflexible thick mem-
branes covering the chest and the entire body, resulting in an
elevated risk of mortality associated with respiratory failure.
Ectropion, eclabium, auricular flattening, digital deformities
with autoamputation, hypo- or hyperthermia, electrolyte im-
balances, as well as pulmonary and cutaneous infections have
been identified as potential factors contributing to mortality
within the initial days following birth (19,20). Nevertheless,
as a result of advancements in newborn intensive care facili-
ties and the use of targeted medicines, the outlook for infants
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with HI conditions has experienced a notable enhancement.
According to a study, a survival rate of 56% has been shown,
with a range of 10 months to 25 years (21). In this particular
series, all individuals were found to be living, with the eldest
among them being 5 years of age.

In conclusion, the significance of intrauterine diagnosis
alongside the monitoring of fetal growth and amniotic fluid
during the third trimester provides valuable information to
parents and the health care team, enabling them to make ap-
propriate preparations for the impending birth of the baby.
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