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Abstract
Schizencephaly is a very rare anatomical malformation of the cerebrum characterized by a cleft extending
from the cortex to the ventricles. Usually, this disease is diagnosed at a very young age or in early adulthood.
Symptoms may vary depending on the site and the size of the malformation. Here, we are describing the
unique case of a 21-year-old female, with a past medical history of migraine-type headaches, who presented
after the first-onset seizure and was found to have open-lip schizencephaly. She was started on
levetiracetam with no complications. In this report, we are trying to describe the proposed etiology and
discuss the typical clinical presentation of schizencephaly and compare it to our adult patient who survived
childhood without significant cognitive or neurological impairment.
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Introduction
Schizencephaly is an exceedingly rare disorder of neuronal migration characterized by malformation of the
cerebrum. The resulting defect leaves a gray-matter-lined cleft in the brain extending from the ependymal
surface of the ventricles to the pial surface of the cortex [1]. The incidence of schizencephaly is around
1/1650 patients with epileptic seizures and/or psychomotor retardation or 1.54/100,000 births [2]. Further,
the discovery of schizencephaly in adulthood is so rare that the incidence in this demographic has not been
published. In this report, we discuss a case of adult-onset open-lip schizencephaly in a 21-year-old female
diagnosed after the patient presented with a first-onset seizure. The unique part of our case is the late
presentation of the seizures in an adult who had a normal neurological development during childhood and
early adulthood. We are reporting this case to increase the awareness of these situations as a cause of adult-
onset epilepsy.

Case Presentation
A 21-year-old female with a past medical history of migraine-type headaches presented to the Emergency
Department (ED) after an episode of rapid jerking movements, drooling, and profuse sweating witnessed by
her friends. There was no tongue biting or bowel/bladder incontinence. She did not remember the episode
and was drowsy afterward. She slept through the night but awakened with a headache and non-bilious, non-
bloody vomiting, which prompted her visit to the ED. She denied any past seizures or seizure-like activity. At
the time of admission, the patient complained of an associated 5/10 persistent frontal headache without
radiation, which began after the witnessed seizure. This headache was similar in quality to the migraines she
has experienced in the past. She denied any fever, chills, visual changes, numbness, gait changes,
depression, and anxiety. When further questioned on her history of migraines, the patient explained that her
headaches occur two to three times a week and each headache lasts around 48 to 72 hours. There are no
preceding aura symptoms like watery eyes, running nose, or flashes of light. She takes ibuprofen daily
(sometimes up to three times a day) with minimal relief.

Family history and birth history were noncontributory. There were no developmental delays during the
patient's childhood. An extensive neurologic exam revealed decreased sensation to both pinprick and light
sensation at the level of L3-L4 dermatomes of the primal lower extremities, more prominent over the right
side. The rest of the workup, including complete blood count and comprehensive metabolic panel, were
unremarkable. Computerized tomography (CT) of the head without contrast identified open-lip
schizencephaly on the right with possible superimposed periventricular leukomalacia next to the right atria
(Figure 1). A 24-hour extended video electroencephalogram (EEG) monitoring revealed asymptomatic right
temporal seizure activities. 
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FIGURE 1: CT of the head without contrast identified open-lip
schizencephaly on the right (red arrow) with possible superimposed
periventricular leukomalacia adjacent to the right atria.

Discussion
Schizencephaly is a rare condition of abnormal gyral development resulting from disturbances of neuronal
migration in early gestation [1]. Typically, it is diagnosed in infancy or early childhood (before 10 years of
age) while working up etiologies for seizure disorders or unexplained neurodevelopmental delays [3].
Schizencephaly may be also diagnosed in prenatal ultrasonography, Less often, but perhaps increasing
through the use of in utero MR imaging, schizencephaly is diagnosed even before birth [4].

There are two reported subtypes of schizencephaly, open-lip and closed-lip, with the major difference being
that in closed-lip schizencephaly, the opposing walls of the defect are in contact with one another, whereas,
in open-lip schizencephaly, the walls do not communicate and are separated by the resulting cleft of
cerebrospinal fluid [5]. Open-lip schizencephaly is typically associated with a larger degree of functional
impairment [6]. Schizencephaly can be further categorized by location within the cerebral cortex, by
laterality (unilateral versus bilateral), or by size (small versus medium versus large) [7].

CT or MRI can diagnose the disease [8]. The imaging shows schizencephaly as a linear cleft lined with
heterotrophic gray matter and extends from the cortical surface to the ventricular system. The gray matter
within the cleft is dysplastic (polymicrogyria) [8]. The abnormal gray matter in the schizencephaly is not
only located in the cleft but also in other areas, even if it is not directly connected to the clefts [9]. The
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dysplastic gray matter may be located in the contralateral hemisphere in the same or similar location in
patients with schizencephaly, forming the so-called mirror focus [10]. Dysplastic gray matter may make up
an epileptogenic zone [10].

The clinical presentation of schizencephaly varies significantly. Patients can present with abnormal
neurodevelopmental delay, seizure disorder, hemiparesis, or even quadriparesis depending on the size and
the site of the malformation [11]. The literature suggests some associations between certain features and
prognosis. For example, having bilateral schizencephaly is associated with more profound motor and
neurological deficits compared to unilateral defects [12]. Similarly, larger defects or those located involving
the frontal lobe tend to carry a harsher prognosis. With so many anatomic variations within schizencephaly,
there are understandable differences in case severity with symptoms ranging from new-onset or refractory
seizures to hemiparesis and even significant cognitive and neurologic deficits [13].

Interestingly, our patient only sought medical care as a young adult after experiencing a first-onset seizure.
Although seizure disorders are the most common initial presentation of schizencephaly patients, these
patients typically present before three years of age [14]. The interesting and unique part of our case was that
the patient did not complain of any significant motor, cognitive, or social deficits and presented with
epilepsy at the age of 21. After extensive workup, the patient was found to have right-sided schizencephaly,
which responded well to single-agent anticonvulsant therapy. It is difficult to determine with any certainty
why this patient’s case was so mild compared to many others’ lesions that show similar attributes on
radiographic imaging.

Conclusions
Although schizencephaly is rarely diagnosed in adulthood, it is important to recognize the common
presentations of the disease. A patient presenting with new-onset seizures or neurological deficits are
commonly imaged with a CT scan or MRI, but recognizing these symptoms as signs of a potential
malformation such as schizencephaly can help with early diagnoses and adequate treatment to prevent
further complications from arising. Understanding the wide range of symptoms in these patients and the
likely association with the site and size of the malformation may aid in this process. Through this case, we
hope to increase awareness of schizencephaly in adults and the potential for undiagnosed neurological
symptoms or new-onset seizures to potentially arise from these malformations. Further research in patients
presenting symptomatically at an older age may provide further information on the complexity of this
disease and potentially provide the clinical community the information needed for early diagnosis and
prevention of complications that can arise if left unrecognized and untreated. The goal of reporting this case
is to raise the awareness of this malformation as a serious cause of epilepsy.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Cianfoni A: Schizencephaly. Brain Imaging with MRI CT: An Image Pattern Approach. Rumboldt Z, Castillo

M, Huang B, Rossi A (ed): Cambridge University Press, Cambridge, United Kingdom; 2012. 173-174.
10.1017/CBO9781139030854.085

2. Curry CJ, Lammer EJ, Nelson V, Shaw GM: Schizencephaly: heterogeneous etiologies in a population of 4
million California births. Am J Med Genet A. 2005, 137:181-9. 10.1002/ajmg.a.30862

3. Tanwir A, Bukhari S, Shamim MS: Frontoethmoidal encephalocele presenting in concert with
schizencephaly. Surg Neurol Int. 2018, 9:246. 10.4103/sni.sni_242_18

4. Oh KY, Kennedy AM, Frias AE Jr, Byrne JL: Fetal schizencephaly: pre- and postnatal imaging with a review
of the clinical manifestations. Radiographics. 2005, 25:647-57. 10.1148/rg.253045103

5. Sarnat HB: Role of human fetal ependyma. Pediatr Neurol. 1992, 8:163-78. 10.1016/0887-8994(92)90063-5
6. Hakimi T, Mohammad Qasem K: Bilateral open lip schizencephaly . Ann Med Surg (Lond). 2022, 73:103204.

10.1016/j.amsu.2021.103204
7. Shelihan I, Rossignol E, Décarie JC, Bonnefont JP, Brivet M, Brunel-Guitton C, Mitchell GA: Infantile onset

carnitine palmitoyltransferase 2 deficiency: cortical polymicrogyria, schizencephaly, and gray matter
heterotopias in an adolescent with normal development. JIMD Rep. 2022, 63:3-10. 10.1002/jmd2.12243

8. Caraballo RH, Cersósimo RO, Fejerman N: Unilateral closed-lip schizencephaly and epilepsy: a comparison
with cases of unilateral polymicrogyria. Brain Dev. 2004, 26:151-7. 10.1016/S0387-7604(03)00113-X

9. Barkovich AJ, Norman D: MR imaging of schizencephaly . AJR Am J Roentgenol. 1988, 150:1391-6.
10.2214/ajr.150.6.1391

10. Bansal N, Maini B, Bhardwaj AK, Sharma R: Schizencephaly of open and closed lip type in the same patient:

2022 Battah et al. Cureus 14(6): e25848. DOI 10.7759/cureus.25848 3 of 4

https://dx.doi.org/10.1017/CBO9781139030854.085
https://dx.doi.org/10.1017/CBO9781139030854.085
https://dx.doi.org/10.1002/ajmg.a.30862
https://dx.doi.org/10.1002/ajmg.a.30862
https://dx.doi.org/10.4103/sni.sni_242_18
https://dx.doi.org/10.4103/sni.sni_242_18
https://dx.doi.org/10.1148/rg.253045103
https://dx.doi.org/10.1148/rg.253045103
https://dx.doi.org/10.1016/0887-8994(92)90063-5
https://dx.doi.org/10.1016/0887-8994(92)90063-5
https://dx.doi.org/10.1016/j.amsu.2021.103204
https://dx.doi.org/10.1016/j.amsu.2021.103204
https://dx.doi.org/10.1002/jmd2.12243
https://dx.doi.org/10.1002/jmd2.12243
https://dx.doi.org/10.1016/S0387-7604(03)00113-X
https://dx.doi.org/10.1016/S0387-7604(03)00113-X
https://dx.doi.org/10.2214/ajr.150.6.1391
https://dx.doi.org/10.2214/ajr.150.6.1391
https://dx.doi.org/10.4103/1817-1745.102570


an extremely rare occurrence. J Pediatr Neurosci. 2012, 7:109-10. 10.4103/1817-1745.102570
11. Hayashi N, Tsutsumi Y, Barkovich AJ: Morphological features and associated anomalies of schizencephaly in

the clinical population: detailed analysis of MR images. Neuroradiology. 2002, 44:418-27. 10.1007/s00234-
001-0719-1

12. Granata T, Freri E, Caccia C, Setola V, Taroni F, Battaglia G: Schizencephaly: clinical spectrum, epilepsy,
and pathogenesis. J Child Neurol. 2005, 20:313-8. 10.1177/08830738050200040801

13. Denis D, Chateil JF, Brun M, et al.: Schizencephaly: clinical and imaging features in 30 infantile cases . Brain
Dev. 2000, 22:475-83. 10.1016/s0387-7604(00)00173-x

14. Okunlola AI, Olowoyo P, Okunlola CK, Babalola OF: Adult-onset seizure disorder secondary to
schizencephaly. Asian J Neurosurg. 2020, 15:159-61. 10.4103/ajns.AJNS_293_19

2022 Battah et al. Cureus 14(6): e25848. DOI 10.7759/cureus.25848 4 of 4

https://dx.doi.org/10.4103/1817-1745.102570
https://dx.doi.org/10.1007/s00234-001-0719-1
https://dx.doi.org/10.1007/s00234-001-0719-1
https://dx.doi.org/10.1177/08830738050200040801
https://dx.doi.org/10.1177/08830738050200040801
https://dx.doi.org/10.1016/s0387-7604(00)00173-x
https://dx.doi.org/10.1016/s0387-7604(00)00173-x
https://dx.doi.org/10.4103/ajns.AJNS_293_19
https://dx.doi.org/10.4103/ajns.AJNS_293_19

	Schizencephaly as an Unusual Cause of Adult-Onset Epilepsy: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT of the head without contrast identified open-lip schizencephaly on the right (red arrow) with possible superimposed periventricular leukomalacia adjacent to the right atria.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


