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INTRODUCTION 

Neural tube defects are the most common anomalies which 

occur during early developmental stages in pregnancy, as 

early as 21 to 28 dayspostconception.1  

Certain neural tube defects are easily diagnosed in first 

trimester by ultrasound. Here we are presenting three 

cases, iniencephaly, anencephaly and conjoined twins. 

CASE SERIES 

Case 1 

A 24 years old primigravida of non-consanguineous 

marriage, 24 weeks gestation presented to us for routine 

antenatal ultrasound scan. This foetus of 24 weeks was 

diagnosed as iniencephaly apertus.  

The mother was counselled about the condition of the fetus 

and the termination of pregnancy was done. 

Case 2  

A 26 years old primigravida, of non-consanguineous 

marriage, 16 weeks gestational age was referred for 

obstetric ultrasound.  

 

Figure 1: Fixed retroflexion of head. No separate 

neck. 
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ABSTRACT 

 

A discovery is said to be an accident meeting a prepared mind. This quote is true when we happen to see certain rare 

cases which we could not diagnose unless we are aware. The aim of this presentation is to bring attention of cases like 

Iniencephaly, conjoined twins, Anencephaly to our medical fraternity and the need to focus still more on health need of 

the women in reproductive age group in particular. This is also to highlight the benefits of periconceptional Folic acid 

supplementation and need for intense antenatal surveillance programmes and proper genetic counselling to affected 

parents.  
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She has no significant medical history like chronic illness 

or on any antiepileptic medications. She is underweight for 

her age. 

 

Figure 2: Stargaze posture -abnormal hyperextension 

of head over cervical spine. 

 

Figure 3: Hypotelorism, proboscis. 

 

Figure 4: Stargaze posture with meningocele of 

expelled fetus. 

Case 3 

A 25 years old, unbooked primigravida of 25 weeks 

gestation came to us for routine antenatal scan. She had no 

prior ultrasound scans done elsewhere. She has no history 

of consanguinity. She has no history of chronic illness. 

Termination of pregnancy was done by induction. 

 

Figure 5: Babygram of the same expelled fetus. 

 

Figure 6: Frog eye sign. USG showed fetus of 16weeks 

gestation with absent cranium and exposed brain 

tissue. 

 

Figure 7: Pregnancy was terminated by induction. 
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Figure 8: Craniothoraco Abdominopagus. 

 

Figure 9: Expelled craniothoracoabdominophagic 

fetus. 

DISCUSSION 

Iniencephaly2-14 

Iniencephaly is an uncommon NTD. Inion means nape of 

neck, occiput in Greek. The first case was reported in 

Saint-Hilare in 1836. Incidence is 0.1-10 in 10000 

pregnancies. Earlier, embryology of neural tube closure 

was described as cranially upwards from cervical region 

and then caudally. But recent studies say that closure 

occurs at multiple sites: mid-cervical region, between 

prosencephalon and mesencephalon, stomodeum, caudal 

end of rhombencephalon and caudal end of neural tube. 

Closure defects at mid-cervical and caudal end of neural 

tube is now proposed to be the cause of iniencephaly. 

Aetiology is unknown, several genetic and environmental 

factors are included. Numerous studies show that Folic 

acid 4mg daily reduces the risk. 

The salient features are hyperextension of head on cervical 

spine, occipital bone and cervical vertebrae defect. 

Iniencephaly is incompatible with life and is lethal. 

Genetic counselling should be offered to those as there is 

high suspicion of chromosomal anomalies in non isolated 

iniencephaly and craniorachischisis. 

There are two types: 

Iniencephaly Apertus: there is associated meningocele. 

Iniencephaly Clausus: there is associated spinal defect. 

Differential diagnosis includes physiological cervical 

hyperextension. Here no occipital or cervical vertebrae 

defect will be seen  

Anencephaly with retroflexion: Anencephaly will not have 

skin covering or cervical vertebrae defect unlike 

Iniencephaly Apertus. The Calvarium is absent in 

Anencephaly. 

Klippel Feil Syndrome: There is failure of segmentation 

defect in cervical vertebrae and is treated surgically. 

Retroflexion of head will not be seen in KFS. 

Clue to USG diagnosis: Abnormal hyperextension of head 

with short and deformed spine.  

Anencephaly15-22 

Anencephaly is cranial neural tube closure defect. It is 

100% preventable with periconceptional Folic acid 

supplementation. UK and Hungarian studies showed that 

periconceptional Folic acid supplementation has 

significantly reduced the incidence of NTD in babies. 

Genetic research shows that MTHFR gene encodes the 

enzyme involved in intracellular metabolism of Folic acid. 

Polymorphism of this gene causes decreased enzymatic 

activity which is also dependent on plasma Folate levels. 

Various other aetiologies include maternal hyperthermia, 

Valproate use during pregnancy for epilepsy, certain 

essential nutrients excess and deficiency, chronic maternal 

diseases like diabetes mellitus. 

Differential diagnosis 

Amniotic band syndrome 

There will be limb, body wall and spinal abnormalities due 

to amputation. This differential diagnosis is based on the 

symmetry of cranial defects which occurs in almost all 

Anencephaly fetuses. 

Learning points 

Periconceptional Folic acid supplementation before 

pregnancy and upto 12 weeks of pregnancy significantly 

reduces NTD, and 100% of anencephaly fetuses. Early 

diagnosis of anencephaly in first trimester and 

Iniencephalyis essential to plan safe delivery. 
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Conjoined twins/Siamese twins23-27 

Conjoined twins arise from late twinning of single zygote. 
They usually share single placenta and Umbilical cord. 
They are classified according to their site of fusion. 

Thoracopagus: common. 

Omphalopagus: abdomen. 

Craniopagus: head. 

Cephalopagus: face. 

Ischiopagus: pelvis. 

Pyopagus: sacrum. 

Two postulated theories include: 

Fission theory: There is incomplete split of fertilised egg 

causing incomplete separation of embryonic mass after 12 
days of fertilisation. 

Fusion theory: Like-stem cells of two fetuses fuse after 
complete separation of fertilised egg. 

Conjoined twins are generally not compatible with life. 
Appropriate thorough radiological investigations should 
be carried out in centres where safe obstetric and paediatric 
surgical facilities are available for safe separation. In such 
centres, elective caesarian section is planned at 36-38 
weeks of pregnancy. 

Fetal echo is mandatory in thoracic fusion. MRI and CT is 
for assessment of bone and anatomical details, viscera and 
vascular sharing details. Contrast radiography is done for 
gastrointestinal and urogenital tracts evaluation. 
Angiography is to assess the vascular supply. 

Management 

Once diagnosed, they are categorised into 3 categories. No 
surgical intervention when there is no possibility of 
creating single functioning heart due to cardiac fusion. 
Emergency separation in case of death of one of the twins 
/dying one twin /lethal anomaly of left untreated. Planned, 
precise surgical mapping when infant’s condition is stable. 

Usually separation is planned around 3 months of age. In 
developing countries like India, where optimum separation 
/surgical facilities are not at ease, parents should be 
counselled about the outcomes and if termination is opted, 
it should be done as early as possible. 

Diagnostic clues 

Two fetuses facing each other with constant relative 
position of fetusesover time, head and other body parts 
persistently at the same level. 

CONCLUSION 

Antenatal USG plays a crucial role in determining the 

survival potential of fetusat risk. Though there is a popular 

teaching that rare presentation of common diseases is more 

important than common presentation of rare cases, 

radiologists should be aware of certain rare anomaliesto 

minimise the complications if undiagnosed or diagnosed at 

later stages of pregnancy. Women of reproductive age 

group should be offered Folic acid supplementation to 

reduce the incidence of preventable neural tube defects. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Salih MA, Murshid WR, Seidahmed MZ. 

Classification, clinical features, and genetics of 

neural tube defects. Saudi Med J. 2014;35(1):S5-14. 

2. Chikkannaiah P, Srinivasamurthy V, Prasad BS, 

Lalyanayak P, Shivaram DN. Iniencephaly: 

Radiological and pathological features of a series of 

three cases. J Neurosci Rural Pract. 2014;5(4):389-

93. 

3. Meizner I, Levi A, Katz M, Maor E. Iniencephaly. A 

case report. J Reprod Med. 1992;37(10):885-88. 

4. Christian V. Cimmino, John W. PainterIniencephaly.  

5. Holmes LB, Toufaily MH, Westgate MN. 

Iniencephaly. Birth Defects Res. 2018;110(2):128-

33. 

6. Chen CP. Prenatal diagnosis of iniencephaly. Taiwan 

J Obstet Gynecol. 2007;46(3):199-208.  

7. Alvis-Miranda HR, Bula-Anichiarico DA, Calderón-

Miranda WG, Moscote-Salazar LR. Iniencephaly: 

Case Report. J Pediatr Neurosci. 2015;10(2):181-4. 

8.  Kulkarni PR, Rao RV, Alur MB, Joshi SK. 

Iniencephalyclausus: A case report with review of 

literature. J Pediatr Neurosci. 2011;6(2):121-3. 

9. Erdinçler P, Kaynar MY, Canbaz B, Koçer N, Kuday 

C, Ciplak N. Iniencephaly: neuroradiological and 

surgical features. Case report and review of the 

literature. J Neurosurg. 1998;89(2):317-20.  

10. Zatterale A, Della Pietra B, Perna A, Pozzolo S, 

Camera G. Iniencefalia: descrizione di un caso 

[Iniencephaly: description of a case]. Pathologica. 

1995;87(6):726-8.  

11. Hammer F, Scherrer C, Baumann H, Briner J, 

Schinzel A. Inienzephalie: Pränatale und postnatale 

Befunde [Iniencephaly: prenatal and postnatal 

findings]. Geburtshilfe Frauenheilkd. 

1990;50(6):491-4. 

12. Shams Amiri R, Faghih Jouibari M, Nejat F, El 

Khashab M. Iniencephaly: clinical, radiological and 

surgical findings. PediatrNeurosurg. 

2010;46(4):290-3. 

13. Khatami A, Hasanzadeh M, Norouzi H, Esfandiari E, 

Mehrafarin M. Iniencephaly Clausus: A New Case 



Brindha Devi J et al. Int J Res Med Sci. 2022 Jan;10(1):245-249 

                                                  International Journal of Research in Medical Sciences | January 2022 | Vol 10 | Issue 1    Page 249 

With Clinical and Imaging Findings. Iran J Radiol. 

2015;12(3):e4790. 

14. Gadodia A, Gupta P, Sharma R, Kumar S, Gupta G. 

Antenatal Sonography and MRI of 

Iniencephalyapertus and clausus. FetalDiagnTher. 

2010;27(3):178-80. 

15. Padmanabhan R. Etiology, pathogenesis and 

prevention of neural tube defects. Congenit Anom 

(Kyoto). 2006;46(2):55-67. 

16. Tafuri SM, Lui F. Embryology, Anencephaly. In: 

Stat Pearls. Treasure Island (FL): StatPearls 

Publishing; 2021 Jan-. Available at: 

https://www.ncbi.nlm.nih.gov/books/NBK545244/. 

Accessed on 8 May 2021. 

17. Chatzipapas IK, Whitlow BJ, Economides DL. The 

'Mickey Mouse' sign and the diagnosis of 

anencephaly in early pregnancy. Ultrasound Obstet 

Gynecol. 1999;13(3):196-9. 

18. Munteanu O, Cîrstoiu MM, Filipoiu FM. The 

etiopathogenic and morphological spectrum of 

anencephaly: a comprehensive review of literature. 

Rom J Morphol Embryol. 2020;61(2):335-43. 

19. Mosley BS, Hobbs CA, Flowers BS, Smith V, 

Robbins JM. Folic acid and the decline in neural tube 

defects in Arkansas. J Ark Med Soc. 

2007;103(10):247-50. 

20. De‐Regil LM, Peña‐Rosas JP, Fernández‐Gaxiola 

AC, Rayco‐Solon P. Effects and safety of 

periconceptional oral folate supplementation for 

preventing birth defects. Cochrane Database of 

Systematic Reviews 2015, Issue 12. Art. No.: 

CD007950. Available at: DOI:10.1002/14651 

858.CD007950.pub3. Accessed 18 December 2021. 

21. de Villarreal MLE, Delgado-Enciso I, Valdéz-Leal 

R. Folate levels and N(5),N(10)-methylenetetra 

hydrofolate reductase genotype (MTHFR) in mothers 

of offspring with neural tube defects: a case-control 

study. Arch Med Res. 2001;32(4):277-82.   

22. Goldstein RB, Filly RA. Prenatal diagnosis of 

anencephaly: spectrum of sonographic appearances 

and distinction from the amniotic band syndrome. 

AJR Am J Roentgenol. 1988;151(3):547-50. 

23. Kingston CA, McHugh K, Kumaradevan J, Kiely 

EM, Spitz L. Imaging in the Preoperative Assessment 

of Conjoined Twins. RadioGraphics. 

2001;21(5):1187-208.  

24. Mathew RP, Francis S, Basti RS, Suresh HB, 

Rajarathnam A, Cunha PD et al. Conjoined twins – 

role of imaging and recent advances. J 

Ultrasonography. 2017;17(71):259-66. 

25. Muayad SO, Ahmed T. Conjoined twins-thoraco-

omphalopagus (type A). Saidc BJR case reports. 

2016;2:1. 

26. Aneja A, Rajanna DK, Reddy VN, Mayilvavaganan 

KR, Pujar P. Conjoined twins: a rare case of thoraco-

omphalopagus. Journal of clinical and diagnostic 

research: JCDR. 2013;7(7):1471-2. 

27. Fitzgerald EJ, Toi A, Cochlin DL. Conjoined twins. 

Antenatal ultrasound diagnosis and a review of the 

literature. Br J Radiol. 1985;58(695):1053-6. 
 

 

 

 

 

 

 

 

 

Cite this article as: Brindha Devi J, Balachandran 

G. Rare case series: iniencephaly, conjoined twins 

and anencephaly. Int J Res Med Sci 2022;10:245-9. 


