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Iniencephaly is an extremely rare neural tube defect with incidence range from 0.1 to 10 in 10,000. It is diagnosed by a triad of fixed
retroflexion of the head, variable degrees of cervical lordosis and dysraphism, and an occipital bone defect involving the foramen
magnum. It is usually reported as an isolated anomaly and it rarely occurs along with anencephaly. We report here such a rare
case of Iniencephaly in association with anencephaly and multiple rare congenital malformations such as asplenia, craniospinal
rachischisis, occipital cervical spina bifida and congenital diaphragmatic hernia. It was rare type of congenital diaphragmatic hernia
in which intestine coils were lying in front of vertebrae. These anomalies are rare in themselves.
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CASE REPORT

A 25-year-old primigravida was referred at 20 weeks of gestation for
ultrasound examination. On examination, foetal cardiac activity was
present with normal placenta with three vessel cords and amniotic
fluid volume was reduced. However, there was absence of cranial
vault, cerebral hemispheres and diencephalic structures. The facial
structures and orbits were present. Findings were consistent with
“acrania-anencephaly sequence”. During pregnancy, several tests
conducted like HIV, VDRL, routine urine examination, haematological
profile, thyroid function tests were found to be within normal limits.
As antenatal findings were incompatible with life, the patient was
offered for termination of pregnancy. Abortus was sent to pathology
department for postmortem examination.

We received a female foetus weighing 175 gm for autopsy. On
external examination, face showed batrachian phenotype (it is due
to absence of frontal bone and shallow orbit causing protrusion of
eyeballs), scalp, calvarium and normal brain were absent and replaced
by an angiomatous mass (area cerebrovasculosa). The base of the
skull was also malformed. Posteriorly, the skin was lacking all over
the ill-developed vertebrae revealing the spinal cord (“craniospinal
rachischisis”) and spina bifida at occipital cervical region (iniencephaly
with anencephaly) as shown in [Table/Fig-1a-c].

Infantogram of the foetus showed vertebrae were abnormal and
absent and spina bifida was seen in first vertebrae [Table/Fig-1d,e].

On dissection, liver was enlarged and it occupied the whole of the
abdomen. Spleen was absent; heart and both the lungs were normal
and were not displaced in the chest cavity. In abdominal cavity, both
the kidneys and both adrenals were normal [Table/Fig-11].

After dissecting and removing liver, heart, both lungs and diaphragm.
We observed that intestine coils were herniated into the chest cavity
and were lying just in front of vertebrae and could be seen from
spinal defect at occipital cervical region [Table/Fig-1g,h].

Histological examination of the angiomatous mass (area
cerebrovasculosa) showed cystically dilated vascular spaces; normal
lungs; extramedullary haemopoiesis in the liver and congested
kidneys showing nephrogenic zone.

Hence, a diagnosis of congenital asplenia with craniospinal rach-
ischisis in an iniencephaly with anencephaly foetus with spina
bifida at occipital cervical region and rare posterior paravertebral
congenital diaphragmatic hernia was offered. Genetic studies were
not undertaken on the foetal samples.

DISCUSSION

Iniencephaly is derived from the Greek word “Inion” which means
nape of the neck and was first described by scientist Etienne Geoffroy
Saint-Hilaire [1,2]. Iniencephaly implies to deficiency of occiput in the
region of foramen magnum, spina bifida with rachischisis of cervical
and thoracic spine and retroflexion (extreme extension) of the spine,
which are also three major diagnostic criteria [3]. It is a rare and
fatal neural tube defect with incidence of ~0.1-10:10,000 [4]. The
incidence of iniencephaly reported by Jayant K et al., was between
one in 900 to one in 2200 deliveries in the world; whereas in India
it has been reported to be 1:60,000 deliveries or ~0.1-10:10,000
birth [3-5]. Jayant K et al., and Morocz | et al., both reported female
preponderance (1:9) in iniencephaly [4,5-7], whereas anencephaly
is most common neural tube defect with incidence of ~1:1000 with
female predominance (4:1) [4].

Etiology of both iniencephaly as well anencephaly is polygenic and
multifactorial wherein genetic (trisomy 18, trisomy 13, monosomy
X), environmental factor (poor socioeconomic, low parity, lack of
folic acid supplements, obesity), drugs (sulphonamide, tetracycline,

[Table/Fig-1]: a,b) shows lateral and dorsal view of the anencephalic foetus
showing craniospinal rachischisis. c) shows frontal view of the foetus showing
batrachian phenotype. d) (anterior posterior view) €) (lateral view): Infantogram of the
foetus showed abnormal vertebrae with spina bifida in first vertebrae (arrow). ) In
situ examination showing enlarged liver, asplenia with undisplaced heart and lung
in chest cavity (arrow). g) After dissecting and removing liver, heart, both lungs and
diaphragm. We observed that intestine coils were herniated into the chest cavity and
were lying just in front of vertebrae, h) shows intestine protruding from spinal bifida at
occipital cervical region (arrow).
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antihistamines, antitumor agents, clomiphene citrate, sedatives),
nutrients (deficiency of iron and folic acid) and maternal factors
(congenital syphilis, maternal use of teratogenic chemicals
(streptonigrin, triparanol and vinablastine), cigarette smoking,
alcohol use and substance abuse); individually or in combination
play an important role [1,2,4,8].

Lewis in 1897 classified iniencephaly on the basis of presence or
absence of encephalocele as iniencephaly apertus’ (iniencephaly
with encephalocele) and ‘iniencephaly clausus’ (iniencephaly without
encephalocele). Howkins and Lawrie in 1939 classified iniencephaly
into simple iniencephaly and anencephaly with spinal retroflexion [4].

Present diagnostic criteria for iniencephaly was given by Cimmino CV
et al., and Bose S et al., which is [4,9,10]:

a. Occipital bones deficit resulting in an enlarged foramen
magnum. The defect of the occiput can vary from a minimal
defect to an acrania;

b. Cervical and thoracic vertebrae are partially or totally absent
as well as they can be irregularly fused, along with incomplete
closure of the vertebral arches and/or bodies (rachischisis)
(Vertebral malformation results in retroflexion and crowding of
ribs which causes lack of space hence, increased pressure in
thoracic and abdominal cavity causing various hypoplasia or
malformation);

c. Accentuated retroflexion of the head, a significant shortening
of the foetal spine is also present as a result of extreme lordosis
and hyperextension (or retroflexion) of a malformed neck spinal
column due to absence of neural arches. Eberhard Merz et al.,
suggested that because of absent cervical vertebra and large
foramen magnum, head assumes an extreme dorsiflexion
[11,12] classified retroflexion of the cervical spine on the basis
of severity [Table/Fig-2] [13];

d. Faceis turned upward and due to the lack of neck, mandibular
skin is directly continuous with that of the chest [4].

Our case showed all the above features.

Iniencephaly is usually associated with other congenital malformations
of various systems [Table/Fig-3] [1,12,14]. Only few cases of
iniencephaly with anencephaly have been reported till now [Table/
Fig-4] [1,7,15-22]. Qur case had iniencephaly with anencephaly,
congenital diaphragmatic hernia, occipito cervico spinal bifida and
asplenia. Asplenia was first time reported in our case.

Pathogenesis of isolated iniencephaly is developmental error
occurring in early pregnancy at 24 days gestational age i.e., prior
to closure of cephalic neural folds [3]. In early stages of embryo
development, paravertebral sclerotome (mesoderm) differentiates
into a ventral mass which forms the vertebral bodies, pedicles and
their cranial homologous and a dorsal mass which forms neural
arches and vault bones of the cranium. In iniencephaly, either
one or both of ventral mass or dorsal mass are hypoplastic or il
developed [8]. Trenouth MJ reported that brain growth in normal
fetuses influe reported that brain growth in normal foetuses
influences the development of cranial base and position of the face
and the nasomaxillary segment, so in anencephaly, as the influence
of the expanding brain is removed, it causes secondary adaptive
alterations in the cranial base like ill-developed squamous occipital
bones [4,23] . Simple iniencephaly, is characterized by arrest as well
as imperfect development of base of skull (portion of neural tube)
i.e., occipitocervical region and vertebral column (cervicothoracic
region mainly) i.e., caudal end of rhombencephalon [3,6]. When
iniencephaly occurs with anencephaly where vault and facial bones
as well as lower vertebrae are involved, defects are seen in five sites
that are mid cervical, between prosencephalon and mesencephalon,
at stomodeum, caudal end of rhombencephalon and most caudal
end of neural tube [6].
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Features Severe Moderate Mild
Retroflexion Retroflexion Retroflexion

Neck Absent Short Short
Face looks Upward and

forward at an

Upward angle of about 45° Forward
with the horizontal
plane

Ment‘othoracm Convex Flat Shallow groove
junction
Hairline Hairline extends

Hairline extends
on the back to the
lumbar region

Hairline extends
on the back to the
midthoracic level

on the back to
the lower cervical

region
Cervical and upper Are drastically
thoracic vertebrae reduced in number Normal Normal
Anterior spina bifida Frequent Present Absent
Diaphragmatic Present. Present. Absent
defect
[Table/Fig-2]: Degree of retroflexion [8].
System Anomaly
Central Nervous System (CNS) Anencephaly
Ventriculomegaly
Encephalocele
Microcephaly
Holoprosencephaly

Posterior fossa defects
Dandy walker malformation

Spine Spina bifida
Rachischisis
Head and neck Thymic hyperplasia

Respiratory Pulmonary hypoplasia
Cardiovascular Single umbilical artery
Cardiac defects
GIT Omphalocele
Diaphragmatic hernia (posterior diaphragmatic
defect is most obvious)
Renal Inguinal hernia
Adrenal hypoplasia
Hydronephrosis
Polycystic kidney
Skeletal Club foot

[Table/Fig-3]: Systemic anomalies associated with Iniencephaly [1,6].

To differentiate iniencephaly with anencephaly with spinal retroflexion
is that in iniencephaly, cranial cavity is present with uninterrupted
skin covering the retroflexed region and the head whereas, latter
has partial or complete absence of the neurocranium, and the
affected region of nervous tissue is not covered with skin [24]. It
is related to time of onset as iniencephaly occur few days later
than anencephaly [4,13]. The cervical vertebrae are abnormal in
iniencephaly whereas it is normal in anencephaly [4]. When there is
both an absent calvarium as well as abnormal cervical vertebrae, it
is a case of iniencephaly with anencephaly (our case) [4].

Differential diagnosis of iniencephaly includes anencephaly with
spinal retroflexion (described above) and Klippel-Feil malformation
complex i.e., shortness of the neck with fusion of the cervical
vertebrae, patients are compatible with life; incidence is one in
50,000 and 65% of are female [12].

Prognosis is usually fatal and depends on the severity of associated
anomalies and the degree of retroflexion [1]. The recurrence risk in
further pregnancy is 1-4%. Adequate counselling about recurrence
risk, folic acid supplementation and early foetal surveillance are
advisable to the parents [4].

CONCLUSION

Iniencephaly and anencephaly are two different entities and
association of both together is extremely rare and only few cases
have been reported in the past. Both iniencephaly and anencephaly
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[Table/Fig-4]: Reported cases of iniencephaly with anencephaly.

Authors Reference | No: of cases | Gestational age at | Gender Cytogenetic | CNS anomalies Other anomalies
number reported diagnosis (weeks) analysis

Our Study - 01 20 Female NA iniencephaly with anencephaly | craniospinal rachischisis, spina bifida at
occipital cervical region, asplenia, posterior
paravertebral congenital diaphragmatic
hernia

Gupta A et [1] 01 18 Female NA iniencephaly with craniospinal rachischisis

al., anencephaly,

Mérocz | [7] 02 33 Female NA iniencephaly with anencephaly | omphalocele

etal,

36 Female NA iniencephaly with anencephaly | spina bifida, ventricular septal defects,

pulmonary hypoplasia
Meizner | and | [15] 01 26 Female NA iniencephaly with anencephaly | craniospinal rachischisis, omphalocele,
Bar-Ziv bilateral club feet, bilateral cleft lip and
palate
Sherer DM [16] 01 26 Female 46, XX iniencephaly with anencephaly | craniospinal rachischisis
etal,
Dogan MM [17] 12 31 Female NA iniencephaly with anencephaly | spina bifida, congenital diaphragmatic
etal, hernia, duodenal atresia, bilateral club feet

30 Female NA iniencephaly with anencephaly | spina bifida, craniospinal rachischisis,
congenital diaphragmatic hernia, single
umbilical artery

20 Male NA iniencephaly with anencephaly | craniospinal rachischisis, single umbilical
artery

21 Male NA iniencephaly with anencephaly | spina bifida, craniospinal rachischisis,
omphalocele, bilateral cleft lip,

31 Female NA iniencephaly with anencephaly | cervicothoracic spina bifida, posterior
encephalocele, duodenal atresia, bilateral
club feet

32 Female NA iniencephaly with anencephaly | craniospinal rachischisis, congenital
diaphragmatic hernia, Single umbilical
artery, hypoplastic lungs,

26 Female NA iniencephaly with anencephaly | cervicothoracic spina bifida, unilateral cleft
lip, left club foot

26 Male NA iniencephaly with anencephaly | craniospinal rachischisis, omphalocele

25 Female NA iniencephaly with anencephaly | cervical spina bifida, omphalocele, single
umbilical artery, left club foot

26 Female NA iniencephaly with anencephaly | spina bifida, cleft lip, duodenal atresia,
bilateral club feet

25 Female NA iniencephaly with anencephaly | cervical spina bifida, omphalocele, single
umbilical artery

28 Female NA iniencephaly with anencephaly | spina bifida, single nostril, dysplastic
kidneys

BalciSetal., |[18] 01 20 Male NA iniencephaly with anencephaly | craniospinal rachischisis,

Jeanne- [19] 01 13 Female NA iniencephaly with anencephaly | omphalocele

Pasquier C

etal,

Rousso D [20] 01 21 Male NA iniencephaly with anencephaly | cervicothoracic rachischisis, agenesis of

etal, left kidney

Halder A et [21] 01 21 Male Mosaic iniencephaly with anencephaly | single umbilical artery, left cleft lip and

al., trisomy 13 palate, club foot, dilated right side of the
heart

Tonni G et [22] 01 12 Female Trisomy X iniencephaly with anencephaly | Flat face, Absent nasal bones, Micromelia

al., of left forearm, Club foot, Spinal defect
from occiput to sacrum

have fatal prognosis. So, early diagnosis of these conditions allows
termination of pregnancy to avoid undue stress to the parents. This
case of iniencephaly with anencephaly is being reported for its rare
occurrence and also for its association with unusual findings. This
case report will enrich information on this entity.
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