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ABSTRACT

Case Series

Van der Knaap Disease: A Case
Series Highlighting Clinical and

Radiological Features

Megalencephalic Leukoencephalopathy (MLC) presents with enlarged head circumference, delays in developmental milestones,
and recurrent seizures. The present case series, was conducted over ten years, and assessed Magnetic Resonance Imaging (MRI)
and clinical features in familial and non-familial cases of van der Knaap disease. Twelve patients were evaluated, of whom five
were familial and seven non-familial, 8 males and 4 females. Macrocephaly was invariably present along with delays in gross motor
milestones in six of the 12 cases (50%), and a seizure disorder was present in eight of the 12 cases (66.7%). Of the eight patients
with seizures, 7 (87.5%) had generalised tonic-clonic seizures, while simple partial seizures were observed in only 1 (12.5%) case.
Motor and intellectual impairment were more severe in patients with extra-temporal lobar subcortical cysts, present in seven of the
12 (568.3%) cases. The classical MRI features include diffuse white matter involvement (T2/FLAIR hyperintensity) with subcortical
cysts in the anterior temporal region (rarely in the frontoparietal region), sparing of deeper structures, and varying degrees of
cerebral atrophy; diffuse white matter involvement and anterior temporal subcortical cysts were observed in 100% of our cases.
Early MRI should be considered for asymptomatic siblings of an affected family to enable early diagnosis and treatment initiation.
Clinicians should maintain a high index of suspicion for van der Knaap disease; when clinically suspected, MRI of the brain should
be performed for diagnosis. Screening of other family members should also be advised to detect asymptomatic cases. Because
the MRI features are highly suggestive of van der Knaap disease, further investigations beyond genetic testing may be avoided. As
it is an autosomal recessive disorder, patients and their relatives should be counseled to prevent consanguineous marriages and

thereby reduce transmission of the disease.

INTRODUCTION

Megalencephalic Leukoencephalopathy (MLC) presents with
enlarged head circumference, delays in developmental milestones,
and recurrent seizures. The disease shows a slow progression with
variable motor and cognitive impairment [1]. In later stages, ataxia
and spasticity may occur. It has an autosomal recessive pattern
of inheritance; the mapped gene locus is MLC1 on chromosome
229 [2]. Many factors seem to affect the course and severity of the
disease; even siblings with the same mutation may have differences
in its phenotypic expression [3].

The disease has the highest incidence among the Indian Aggarwal
community [4,5] and the Turkish population [6]. MRl is used as a
diagnostic modality of choice, along with clinical and epidemiological
attributes, to arrive at adiagnosis. Typical MRl features include diffuse
bilateral symmetric T2/FLAIR white matter hyperintensity giving a
characteristic swollen appearance, with relative sparing of the deep
and cerebellar white matter [7,8]. Bilateral subcortical cysts of CSF
intensity affecting the temporal regions and frontoparietal lobes are
also seen [9].

CASE SERIES

Between December 2012 and November 2022, 12 cases of
van der Knaap disease based on MRI and clinical features were
identified. Each case was assigned a case number and categorised
into familial and non-familial groups. Cases belonging to the same
family were grouped into two familial subsets. Due to unavailability,
genetic tests such as MLC1 and HEPACAM were not performed in
these cases. Metabolic and leukodystrophy panels were done to
rule out other imaging differentials such as Canavan disease and
Alexander disease, etc.

Keywords: Consanguineous marriage, Diffuse white matter involvement, Leukodystrophy,
Magnetic resonance imaging, Paediatric neuroradiology

Of the familial cases, three patients belonging to subset one were
from the Aggarwal community of India. All three were siblings
from the same parents. The younger patient, a 14-year-old male,
presented with seizures, learning difficulties, and behavioural
abnormalities. MRI of all three siblings showed the typical features
of van der Knaap disease [Table/Fig-1].

The comparative clinical features between familial and non-familial
cases of van der Knaap disease are presented in [Table/Fig-1].
Two other patients from a different family, a father and daughter
also presented with megalencephaly and other described features
[Table/Fig-1] and had white matter involvement and subcortical
cysts consistent with van der Knaap disease on MRI. The father
also had cerebellar involvement with peridentate T2/FLAIR
hyperintensity.

The comparative MRI features between familial and non-
familial cases of van der Knaap disease are presented in [Table/
Fig-2]. The other seven non-familial cases had varied clinical
presentations in terms of motor and intellectual development, with
megalencephaly as a common feature. They all had diffuse white
matter involvement with subcortical cysts in different locations
[Table/Fig-3].

DISCUSSION

The disease presents more frequently during the first two years
of life, as observed in the above cases. Macrocephaly has been
observed in all of the cases. Two cases presented with ataxia in
individuals aged over 18 years and belonging to the familial subset,
representing late presentation of the disease. Diffuse white-matter
involvement (T2/FLAIR hyperintensity) in the brain with subcortical
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Intellectual Age of onset of Head circumference Cerebellar
Cases Age/sex Motor development development seizure (percentile) Macrocephaly | Birth history signs
Familial cases
Subset-1
Learning difficulty | 2 years- Generalised
Case 1 14 years/male Delayed with behavioural tonic clonic seizure 96" Present Uneventful No such sign
abnormality (GTCS)
Case 2 29 years/male Normal Normal No seizure 97h Present Uneventful Ataxia
Case 3 18 years/female Normal Normal No seizure 96" Present Uneventful No such sign
Subset-2
Delayed (Not started Delayed
Case 4 2 years/female | walking at the time of | (impaired speech No seizure 7" Present Uneventful | No such signs
presentation) development)
Case 5 25 years/male Normal Normal 2 years (simple 96" Present Uneventful Ataxia
partial type)
Non-familial cases
Learning
difficulty with 6 months of age 0 .
Case 6 5 years/female Delayed delayed speech (GTCS) 97! Present Uneventful No such signs
development
Delayed speech 2 months of age " .
Case 7 2 years/female Delayed development (GTCS) 97! Present Uneventful No such signs
Case 8 3 months/male Normal for age Normal for age ! m(()Gn.tl_hcg age 98" Present Uneventful | No such signs
Case 9 24 days/male Normal for age Normal for age No seizure 99h Present D|dr2)it n(;:y at No such signs
Delayed speech 1 month of age " )
Case 10 2 years/male Delayed development (GTCS) 96 Present Uneventful No such signs
Case 11 | 3 months/male Normal for age Normal for age Since birth (GTCS) grh Present Uneventful No such signs
Case 12 | 26 days/male Demfo? d(irr:(;)neck Normal for age Since birth (GTCS) 96" Present Uneventful | No such signs

[Table/Fig-1]: Comparative clinical features between familial and non-familial cases of Van der Knaap disease. Subset 1 and Subset 2 represent familial cases of Van der

Knaap disease.

White matter Cerebellar white matter Grey matter
Cases involvement Subcortical cyst involvement involvement Cerebral atrophy
Familial cases
Subset-1
Case 1 Diffuse involvement Bilateral temporal cyst and left frontal cyst Not involved Not involved Mild diffuse atrophy
Case 2 Diffuse involvement Bilateral temporal cyst Not involved Not involved Moderate diffuse atrophy
Case 3 Diffuse involvement Bilateral temporal cyst Not involved Not involved Moderate diffuse atrophy
Subset-2
Case 4 Diffuse involvement Bilateral temporal cyst and bilateral frontoparietal cyst Not involved Not involved Severe diffuse atrophy
Case 5 Diffuse involvement Bilateral temporal Cysft;ozitlzfiriétparietal cyst and right L?I;tZrLﬁEezéZigtg?:géi: Not involved No atrophy
Non-familial cases
Case 6 Diffuse involvement Bilateral temporal cyst Not involved Not involved No atrophy
Case 7 Diffuse involvement Bilateral temporal cyst and bilateral frontal cyst Not involved Not involved | Bilateral marked frontal atrophy
Case 8 Diffuse involvement Bilateral temporal cyst Not involved Not involved No atrophy
Case 9 Diffuse involvement Bilateral temporal cyst Not involved Not involved No atrophy
Case 10 Diffuse involvement Bilateral frontal and bilateral parietal cyst Not involved Not involved Mild diffuse atrophy
Case 11 Diffuse involvement | Bilateral temporal cyst, bilateral frontal and parietal cysts Not involved Not involved No atrophy
Case 12 Diffuse involvement Bilateral temporal cyst and bilateral frontal cyst Not involved Not involved No atrophy

[Table/Fig-2]: Comparative MR Imaging features between familial and non-familial cases of Van der Knaap disease.

cysts, sparing of the deeper structures, has been considered the
classical MRl feature of the disorder [10].

Differential diagnosis of MLC with subcortical cysts includes Glutaric
aciduria type 1, Canavan'’s disease, and Alexander disease; however,
these conditions do not have such a mild clinical course. None of these
conditions has subcortical cysts on MRI, and all of these diseases
involve the basal ganglia, unlike MLC with subcortical cysts.

features consistent with van der Knaap disease [11]. In another study
by Batla A. et al., four patients were described. Seizures were seen
in all of these patients. One of these four patients had moderately
severe depression. All patients were diagnosed by MRI features and
responded well to symptomatic treatment [12]. Singhal BS et al.,
described 18 patients with megalencephalic leukodystrophy from
India [5]. From India, Singhal BS et al., conducted detailed genetic
analyses and established this disease as a distinct clinicopathological
entity with a common locus at the MLC1 gene in all 31 patients
described in the Aggarwal community [4].

In a study by Sharma A. et al., a 27-year-old male born of a non-
consanguineous marriage in a Sikh community in Haryana, India,
presented with ataxia and seizures beginning at age eight, with MRl
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[Table/Fig-3]: Axial and Coronal T2 images reveal symmetrical hyperintensity in
subcortical white matter. Axial FLAIR images show subcortical cysts in bilateral
temporal lobes (marked by arrowheads). DWI shows no diffusion restriction in the
involved white matter.

In a case report by Ramzan Y. et al., van der Knaap disease was
described in a case from the Bhat family. The patient had delayed
motor milestones, ataxia, increasing head circumference, and
abnormal body movements. MRI of the brain showed diffuse
white matter hyperintensities in the bilateral cerebral hemispheres,
predominantly in the frontotemporoparietal areas, with cyst formation
[13]. Kumar MK and Singh BB described three siblings belonging
to a non-Aggarwal Hindu family affected with MLC, presenting with
early onset macrocephaly and gradual onset ataxia [1].

However, the lack of genetic testing was a limitation in the present
diagnostic work-up. Also, the cases were not followed for a long
duration, and management aspects were not covered. Early MRI
should be considered in asymptomatic siblings of the same family for
early diagnosis and initiation of treatment. Screening of other family
members should be advised to diagnose asymptomatic cases.

CONCLUSION(S)

Patients with megalencephaly, clinical findings suggestive of MLC,
and characteristic MRI changes such as diffuse white matter
involvement with a subcortical cyst should raise suspicion for van der
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Knaap disease, especially in communities where consanguineous
marriages are common. However, an increasing number of non-
familial sporadic cases is being reported from different communities.
Clinicians should remain vigilant regarding the possibility of van der
Knaap disease and advise MRI when clinically suspected for prompt
diagnosis and early initiation of treatment.

REFERENCES

[1] Kumar MK, Singh BB. Megalencephalic leukoencephalopathy with subcortical
cysts in all three siblings of a non-Aggarwal Indian family. Annals of Indian
Academy of Neurology. 2012;15(3):214-17.

[2] Leegwater PA, Yuan BQ, Van der Steen J, Mulders J, Konst AA, Boor P, et al.
Mutations of MLC1 (KIAA0027), encoding a putative membrane protein, cause
megalencephalic leukoencephalopathy with subcortical cysts. The American
Journal of Human Genetics. 2001;68(4):831-38.

[3] Estevez R, Elorza-Vidal X, Gaitan-Penas H, Perez-Rius C, Armand-Ugon M,
Alonso-Gardon M, et al. Megalencephalic leukoencephalopathy with subcortical
cysts: A personal biochemical retrospective. European Journal of Medical
Genetics. 2018;61(1):50-60.

[4] Singhal BS, Gorospe JR, Naidu S. Megalencephalic leukoencephalopathy with
subcortical cysts. J Child Neurol. 2003;18:646-65.

[5] Singhal BS, Gursahani RD, Biniwale AA, Udani VP. Megalencephalic
leukoencephalopathy in India (abstract). In: Proceedings of the 8th Asian and
Oceanian Congress of Neurology, Tokyo, Japan, 1991, 72.

[6] Topgu M, Saatci I, Topguog lu MA, Kose G, Kunak B. Megalencephaly and
leukodystrophy with mild clinical course: a report on 12 new cases. Brain Dev.
1998;20:142-53.

[7]1 Van der Knaap MS, Valk J, Barth PG. Leukoencephalopathy with swelling in
children and adolescents: MRI patterns and differential diagnosis. Neuroradiology.
1995;37:679-86.

[8] Van der Knaap MS, Barth PG, Stroink H, van Nieuwenhuizen O. Arts WFM,
Hoogenraad F, et al. Leukoencephalopathy with swelling and a discrepantly mild
clinical course in eight children. Ann Neurol. 1995;37:324-34.

[9] Jhancy M, Al Homsi A, Chowdhury F, Hossain S, Ahamed R. Van der Knaap
Disease (Vanishing White Matter)-unusual presentation in a neonate: a case
report. Neurology India. 2020;68(3):669-72.

[10] Brockman K, Finsterbusch J, Terwey B, Frahm J, Hanefeld F. Megalencephalic
leukoencephalopathy with subcortical cysts in an adult: quantitative proton MR
spectroscopy and diffusion tensor MRI. Neuroradiology. 2003;45:137-42.

[11] Sharma A, Gupta M, Gupta N, Garg A. Van der knaap disease: Megalencephalic
leukoencephalopathy with subcortical cysts. Saudi Journal of Medicine & Medical
Sciences. 2016;4(3):238-39.

[12] Batla A, Pandey S, Nehru R. Megalencephalic leukoencephalopathy with
subcortical cysts: A report of four cases. Journal of Pediatric Neurosciences.
2011;6(1):74-77.

[13] Ramzan Y, Bukhari STA, Ashraf M, Kazime UF, Wani A. Van der Knaap disease:
a case report. Int J Contemp Pediatr [Internet]. 2020 Aug. 25 [cited 2025 Oct.
8];7(9):1937-9. Available from: https://www.ijpediatrics.com/index.php/ijicp/
article/view/3613

PARTICULARS OF CONTRIBUTORS:

1. Assistant Professor, Department of Radiodiagnosis, Institute of Postgraduate Medical Education and Research, Kolkata, West Bengal, India.
2. Professor and Head, Department of Radiodiagnosis, KPC Medical College and Hospital, Kolkata, West Bengal, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Soumik Das,

Kalupukur Kumarpara, Chandannagar, West Bengal, India.

E-mail: soumikdas678@gmail.com

AUTHOR DECLARATION:
¢ Financial or Other Competing Interests: None
¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects. Yes

PLAGIARISM CHECKING METHODS: Vantietal]
e Plagiarism X-checker: Jun 29, 2025

e Manual Googling: Jul 22, 2025

e iThenticate Software: Jul 30, 2025 (13%)

ETYMOLOGY: Author Origin

EMENDATIONS: 6

Date of Submission: Jun 07, 2025
Date of Peer Review: Jul 03, 2025
Date of Acceptance: Jul 31, 2025
Date of Publishing: Sep 01, 2025

International Journal of Anatomy, Radiology and Surgery. 2025 Sep, Vol-14(5): RS01-RS03


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

