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a b s t r a c t 

Myelomeningocele, a severe form of open neural tube defect which is mostly associated with 

Chiari II malformation remains a cause of adverse neonatal outcomes. Myelomeningocele is 

mostly detected in the second trimester and subsequently followed up in the third trimester. 

We present a case of myelomeningocele with associated Chiari II malformation that was di- 

agnosed for the first time in the third trimester in a 32-year-old pregnant woman. Previously 

performed ultrasound at 12 weeks gestation was unremarkable. Considering the prognosis 

of the detected anomalies, the patient opted for medical termination of the pregnancy after 

receiving thorough counselling. 

Third trimester anomaly screening should be encouraged as part of routine third 

trimester scans; particularly in women who report late for antenatal care and those who 

lack periconceptional folate supplementation. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Spina bifida, a form of congenital neural tube defect occurs
in approximately 1 per 1000 births; with myelomeningocele
being the most severe and clinically significant subtype [ 1 ].
Myelomeningocele is characterized by the incomplete closure
of the embryonic neural tube during the first few weeks of
gestation. This defect eventually results in a sac-like protru-
sion through the spinal column, which contains meninges,
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spinal cord, and cerebrospinal fluid (CSF) [ 2 ]. Chiari II mal-
formation, almost invariably associated with myelomeningo-
cele, is a congenital anomaly where the cerebellar tonsils
and brainstem herniate downward into the cervical spinal
canal through the foramen magnum to compensate for the
drop in pressure gradient across the foramen magnum due
to CSF leakage and drop in intracranial pressure. This dis-
placement occasionally leads to obstructive hydrocephalus
due to the blockage of CSF flow at the craniovertebral junction
[ 3 ,4 ]. 
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Although the exact cause of myelomeningocele is not
known, several risk factors have been associated with the
development of this anomaly. Maternal factors such as lack
of periconceptional folate supplementation, smoking, obesity,
diabetes; as well as environmental exposure to radiation, ter-
atogenic agents and pollutants such as pesticides and organic
solvents have all been strongly linked to the occurrence of
myelomeningocele [ 1 ,5 ]. 

Myelomeningocele with associated Chiari II malformation
remains a major cause of severe neurological impairments
such as lower limb paralysis, neurogenic bladder, abnormal
bowel function and respiratory problems in severe cases;
hence early detection with ultrasonography or magnetic reso-
nance imaging (MRI) during the antenatal period is necessary
for adequate medical and surgical interventions [ 6–8 ]. 

We therefore present a case of an antenatally diagnosed
meningomyelocele with associated Chiari II malformation
in a 32-year-old pregnant woman in the third trimester
with ultrasound. We further describe the usefulness of third
trimester anomaly scan in detecting neural tube defects, par-
ticularly in women who lack folate supplementation and in
women who present late for antenatal care. 

Case report 

A 32-year-old woman; gravida 2, para 0 with a previous spon-
taneous abortion presented at our health facility for a routine
obstetric scan at 32 weeks of gestation. This was her first visit
to the facility, and she was referred by her attending physi-
cian for a detailed scan. The patient revealed that she had not
attended regular antenatal care (ANC) after her first trimester
scan at a private scan center. She also indicated she had not
taken any periconceptional folate supplementation or preg-
nancy support medications. She had no known prior or cur-
rent history of hypertension, diabetes or alcoholism. 

Investigations and imaging findings 

Prior to the current ultrasound, a previous ultrasound scan
conducted in a different health facility during the first
Fig. 1 – Sonograms of the fetal spine (sagittal and transverse view
herniation of neural tissues, meninges and accumulation of cere
trimester (12weeks gestation) was unremarkable. The third
trimester ultrasound performed at our facility revealed a
3.2 cm defect at the lumbosacral region with herniation of
meninges, neural tissue and cerebrospinal fluid (CSF), con-
sistent with myelomeningocele ( Fig. 1 ). Also noted was com-
plete effacement of the cisterna magna with herniation of
the cerebellum through the foramen magnum ( Fig. 2 ). Dilated
lateral ventricles measuring 12.7mm in diameter and a di-
lated third ventricle, indicating ventriculomegaly were also
detected ( Fig. 3 ). Additionally, polyhydramnios was observed,
with an amniotic fluid index (AFI) of 26.6 cm. 

These ultrasound findings prompted a diagnosis of
myelomeningocele with associated Chiari II malformation. 

An MRI and maternal serum alpha-fetoprotein (MSAFP)
test were not done because the patient could not afford the
costs involved. 

Follow-up and treatment outcomes 

Even though MRI was not performed, ultrasound performed by
experienced sonographers has been seen to be very sensitive
in detecting neural tube defects and brain anomalies partic-
ularly in the second and third trimesters; hence the diagno-
sis with ultrasound was enough to allow for clinical decision
making. Following the diagnosis, the patient received coun-
seling from her obstetrician. The nature of the diagnosed con-
dition, potential complications, and the likely prognosis were
explained to the patient. Furthermore, both medical and sur-
gical interventions such as in-utero surgical repair were dis-
cussed with the patient. The potential benefits and risks of
each option were discussed in detail, enabling the patient to
make an informed decision regarding the management of her
pregnancy. The patient opted for medical termination of the
pregnancy, considering the disease prognosis and potential
impact on the child’s quality of life. The chosen management
plan involved labor induction. 

The patient was administered Mifepristone to block pro-
gesterone, necessary for maintaining the pregnancy. After 48
hours, Misoprostol was given intravaginally in 4 doses every 3
hours to soften the cervix and induce uterine contractions. 
) depicting a 3.2 cm defect at the lumbosacral region with 

brospinal fluid in a cystic form. 
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Fig. 2 – Sonogram of the fetal head (axial view) shows complete effacement of the cisterna magna; and downward 

displacement of the cerebellum through the foramen magnum (coronal view). 

Fig. 3 – Sonogram of the fetal head (axial view) shows dilatation of the lateral ventricle (measuring 12.7 mm) and dilated 

third ventricle (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Upon delivery, an open spinal defect and associated lesion
with visible neural tissues at the lumbosacral region was ob-
served in the demised fetus. 

A postdelivery pelvic ultrasound scan confirmed no re-
tained products of conception. The patient was further dis-
charged with prescribed pain medications and antibiotics
(Ciprofloxacin 500 mg and Metronidazole 500 mg). Immediate
follow-up care included monitoring for any immediate post-
procedure complications and providing psychological support
as needed. The patient did not report any complications after
her treatment and discharge. 

Discussion 

Spina bifida, classified as either open or closed; is a congenital
neural tube defect occurring in approximately 1 per 1,000 live
births [ 1 ]. 

Myelomeningocele, the most severe and clinically signifi-
cant form of open spina bifida is characterized by herniation
of the spinal cord and its contents through a bony defect in
the posterior elements of the spine [ 1 ,2 ]. 

The cause of myelomeningocele is multifactorial in nature.
Maternal factors such as malnutrition, low or no folate supple-
mentation, alcohol consumption, smoking, diabetes and obe-
sity have been linked to myelomeningocele [ 2 ]. Also, exposure
to radiation, teratogenic agents and pollutants such as pes-
ticides and organic solvents have been identified as environ-
mental risk factors for myelomeningocele. Furthermore, ge-
netic factors and the presence of other chromosomal anoma-
lies such as trisomy 18 or 13 are predisposing factors for the
development of myelomeningocele [ 1 ,5 ]. 

The spinal cord during its development in the 2nd to 6th
week of embryogenesis involves 3 phases namely gastrula-
tion, primary neurulation and secondary neurulation. During
neurulation, formed neural folds are fused together to form
the neural tube. The cranial and caudal ends of the neural
tube are closed by the end of the 4th week and this completes
the primary neurulation. Failure of closure of the caudal
aspect of the neural tube at this stage often times leads to
exposed neural tissues and meningeal lining, leading to the



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  5 9 9 0 – 5 9 9 4 5993 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

formation myelomeningocele as the pregnancy progresses
[ 2 ]. 

The primary mechanism leading to Chiari II malformation,
is with the chronic leakage of cerebrospinal fluid (CSF) through
the open neural tube defect in myelomeningocele. This leak-
age leads to decreased intracranial pressure and subsequent
reduction in the posterior fossa volume. This causes a pres-
sure gradient across the foramen magnum and as a compen-
satory mechanism, the cerebellar vermis, tonsils, and brain-
stem herniate downward into the spinal canal to occupy the
reduced space, leading to the characteristic hindbrain hernia-
tion seen in Chiari II malformation. This abnormal downward
displacement can lead to several secondary effects, including
obstruction of the CSF pathways at the craniovertebral junc-
tion, leading to hydrocephalus (excessive accumulation of CSF
within the brain ventricles) [ 4 ,9 ]. 

Ultrasonography and magnetic resonance imaging (MRI)
have been widely utilized as gold standard diagnostic tools for
myelomeningocele and Chiari II malformation both in the an-
tenatal and neonatal period [ 10 ,11 ]. Although certain embry-
onic features in first trimester ultrasound has been described
as useful for the early detection of open spina bifida [ 12–14 ],
it is worth noting that visibility of obvious features and the
experience of the ultrasound practitioner are factors that can
influence the identification of these anomalies with certainty
[ 15 ]. This is relatable to our case report; whereby a previous
ultrasound performed in the first trimester in another health
facility could not detect spina bifida. This might have influ-
enced the patient’s decision for not regularly attending ante-
natal care as she may had assumed she had a normal preg-
nancy. 

Recent studies have identified the third trimester ultra-
sound to be sensitive for the first-time detection of certain fe-
tal anomalies such as spinal defects, intracranial pathologies,
obstructive bowel and genitourinary anomalies [ 16–19 ]. Most
detected gross anomalies in the third trimester are those that
might have been missed in earlier scans in the first and second
trimester, as well as anomalies that develop and become visi-
ble as the pregnancy progresses [ 17 ]. Undetected fetal anoma-
lies in the first and second trimester can also be attributed to
lack of adequate periconceptional care. This is relatable to this
current case report where the patient had poor antenatal visit
history and had never taken any periconceptional folate sup-
plementation. This could have contributed to her fetus devel-
oping meningomyelocele since daily periconceptional folate
supplementation has been seen to be effective in preventing
neural tube defects [ 20–22 ]. 

As myelomeningocele and associated Chiari II malfor-
mation poses significant neurological impairment and life-
threating conditions such as respiratory deficit to the neonate,
management of this anomaly involves a multidisciplinary
team and counselling sessions to the expectant mother and
family. Medical management include medical termination of
pregnancy if significant deficit and poor prognosis are envi-
sioned. Surgical repair (either prenatal or postnatal) is also an
option for the management of myelomeningocele and asso-
ciated Chiari II malformation. Prenatal (fetal) surgical repair
is however mostly advocated for since it has been seen to
be more effective in the preservation of neurological function
thereby improving outcomes [ 6–8 ]. 
For our case report, the patient opted for medical termina-
tion after receiving adequate counselling from her attending
obstetrician. 

Conclusion 

Adequate periconceptional care, coupled with ultrasound
screening for fetal anomalies at every stage of the pregnancy
remains crucial for the detection and management of neural
tube and intracranial anomalies. This case report therefore
highlights the need for clinicians to request for detailed ul-
trasound scanning in women who present late for antenatal
visit (in the third trimester); and those women with poor folate
supplementation. This will allow for the detection of anoma-
lies that may have been missed earlier on in the course of their
pregnancies. 

Patient consent 

Written informed consent for the publication of this case re-
port was obtained from the patient. 

R E F E R E N C E S  

[1] Copp AJ, Adzick NS, Chitty LS, Fletcher JM, Holmbeck GN, 
Shaw GM. Spina bifida. Nat. Rev. Dis. Primer 2015;1(1):1–18. 
doi: 10.1038/nrdp.2015.7 .

[2] Alruwaili AA, Das JM. Myelomeningocele. StatPearls. 
Treasure IslandFL: StatPearls Publishing; 2024 
http://www.ncbi.nlm.nih.gov/books/NBK546696/ .

[3] Fons K, Jnah AJ. Arnold-Chiari Malformation: Core Concepts. 
Neonatal Netw. NN 2021;40(5):313–20. doi: 10.1891/11- T- 704 .

[4] Kuhn J, Weisbrod LJ, Emmady PD. Chiari Malformation Type 
2. StatPearls. Treasure IslandFL: StatPearls Publishing; 2024 
http://www.ncbi.nlm.nih.gov/books/NBK557498/ .

[5] Northrup H, Volcik KA. Spina bifida and other neural tube 
defects. Curr. Probl. Pediatr. 2000;30(10):313–32. 
doi: 10.1067/mpp.2000.112052 .

[6] Adzick NS, Walsh DS. Myelomeningocele: prenatal diagnosis,
pathophysiology and management. Semin. Pediatr. Surg. 
2003;12(3):168–74. doi: 10.1016/s1055- 8586(03)00029- 5 .

[7] Danzer E, Flake AW. In utero repair of myelomeningocele: 
rationale, initial clinical experience and a randomized 

controlled prospective clinical trial. Neuroembryology Aging 
2008;4(4):165–74. doi: 10.1159/000118926 .

[8] Talamonti G, Marcati E, Mastino L, Meccariello G, Picano M, 
D’Aliberti G. Surgical management of Chiari malformation 

type II. Childs Nerv. Syst. Aug. 2020;36(8):1621–34. 
doi: 10.1007/s00381- 020- 04675- 7 .

[9] McLone DG, Knepper PA. The cause of Chiari II 
malformation: a unified theory. Pediatr. Neurosci. 
1989;15(1):1–12. doi: 10.1159/000120432 .

[10] Jakab A, et al. Emerging magnetic resonance imaging 
techniques in open spina bifida in utero. Eur. Radiol. Exp. 
2021;5(1):23. doi: 10.1186/s41747- 021- 00219- z .

[11] Micu R, Chicea AL, Bratu DG, Nita P, Nemeti G, Chicea R. 
Ultrasound and magnetic resonance imaging in the prenatal 
diagnosis of open spina bifida. Med. Ultrason. 
2018;20(2):221–7. doi: 10.11152/mu-1325 .

https://doi.org/10.1038/nrdp.2015.7
http://www.ncbi.nlm.nih.gov/books/NBK546696/
https://doi.org/10.1891/11-T-704
http://www.ncbi.nlm.nih.gov/books/NBK557498/
https://doi.org/10.1067/mpp.2000.112052
https://doi.org/10.1016/s1055-8586(03)00029-5
https://doi.org/10.1159/000118926
https://doi.org/10.1007/s00381-020-04675-7
https://doi.org/10.1159/000120432
https://doi.org/10.1186/s41747-021-00219-z
https://doi.org/10.11152/mu-1325


5994 R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  5 9 9 0 – 5 9 9 4  

 

[12] Mangione R, et al. Screening for fetal spina bifida at the 
11-13-week scan using three anatomical features of the 
posterior brain. Ultrasound Obstet. Gynecol. Off. J. Int. Soc. 
Ultrasound Obstet. Gynecol. 2013;42(4):416–20. 
doi: 10.1002/uog.12463 .

[13] Sirico A, et al. First trimester detection of fetal open spina 
bifida using BS/BSOB ratio. Arch. Gynecol. Obstet. 
2020;301(2):333–40. doi: 10.1007/s00404- 019- 05422- 3 .

[14] Ushakov F, et al. Crash sign: new first-trimester sonographic 
marker of spina bifida. Ultrasound Obstet. Gynecol. 
2019;54(6):740–5. doi: 10.1002/uog.20285 .

[15] Chen FC-K, Gerhardt J, Entezami M, Chaoui R, Henrich W. 
Detection of spina bifida by first trimester screening - results
of the prospective multicenter berlin IT-study. Ultraschall 
Med. Stuttg. Ger. 1980 2017;38(2):151–7. 
doi: 10.1055/s- 0034- 1399483 .

[16] Dulgheroff FF, et al. Fetal structural anomalies diagnosed 

during the first, second and third trimesters of pregnancy 
using ultrasonography: a retrospective cohort study. São 
Paulo Med. J. 2020;137(5):391–400. 
doi: 10.1590/1516-3180.2019.026906082019 .

[17] Ficara A, Syngelaki A, Hammami A, Akolekar R, 
Nicolaides KH. Value of routine ultrasound examination at 
35–37 weeks’ gestation in diagnosis of fetal abnormalities. 
Ultrasound Obstet. Gynecol. 2020;55(1):75–80. 
doi: 10.1002/uog.20857 .
[18] Malinger G, Lerman-Sagie T, Watemberg N, Rotmensch S, 
Lev D, Glezerman M. A normal second-trimester ultrasound 

does not exclude intracranial structural pathology. 
Ultrasound Obstet. Gynecol. Off. J. Int. Soc. Ultrasound 

Obstet. Gynecol. 2002;20(1):51–6. 
doi: 10.1046/j.1469-0705.2002.00743.x .

[19] Manegold G, Tercanli S, Struben H, Huang D, Kang A. “Is a 
routine ultrasound in the third trimester justified? 
Additional fetal anomalies diagnosed after two previous 
unremarkable ultrasound examinations. Ultraschall Med. 
Stuttg. Ger. 1980 2011;32(4):381–6. 
doi: 10.1055/s- 0029- 1245799 .

[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 Syst. Rev 2015;2015:CD007950. 
doi: 10.1002/14651858.CD007950.pub3 .

[21] Petersen JM, Parker SE, Benedum CM, Mitchell AA, Tinker SC, 
Werler MM. Periconceptional folic acid and risk for neural 
tube defects among higher risk pregnancies. Birth Defects 
Res 2019;111(19):1501–12. doi: 10.1002/bdr2.1579 .

[22] Preventive Services Task Force US. Folic acid 

supplementation to prevent neural tube defects: us 
preventive services task force reaffirmation 

recommendation statement. JAMA 2023;330(5):454–9. 
doi: 10.1001/jama.2023.12876 .

https://doi.org/10.1002/uog.12463
https://doi.org/10.1007/s00404-019-05422-3
https://doi.org/10.1002/uog.20285
https://doi.org/10.1055/s-0034-1399483
https://doi.org/10.1590/1516-3180.2019.026906082019
https://doi.org/10.1002/uog.20857
https://doi.org/10.1046/j.1469-0705.2002.00743.x
https://doi.org/10.1055/s-0029-1245799
https://doi.org/10.1002/14651858.CD007950.pub3
https://doi.org/10.1002/bdr2.1579
https://doi.org/10.1001/jama.2023.12876

	Antenatally diagnosed myelomeningocele with associated chiari ii malformation in the third trimester. A case report
	 Introduction
	 Case report
	 Investigations and imaging findings
	 Follow-up and treatment outcomes

	 Discussion
	 Conclusion
	 Patient consent
	 References


