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ABSTRACT

Landau Kleffner syndrome (LKS), occurs in healthy children who develop progressive aphasia along with seizures
usually polymorphic with associated paroxysmal Electroencephalography (EEG) changes. Described cases in
literature were neurologically normal with normal development prior to onset of LKS. This syndrome has male
preponderance (2:1) age group affected being 3-7 years. Majority of cases (70-80%) shows additional symptoms viz.
aggressive behaviour, decreased attention span, intellectual deficits etc. Index case is 13 years old female, who had
seizure as initial symptoms, followed by expressive aphasia after a latent period of 2 months. She was not able to
walk/post onset of aphasia. She was neurologically normal prior to onset of seizure.

Keywords: LKS, Acquired aphasia, DMNI1L gene mutation, Encephalopathy, Lethal due to defective mitochondrial
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INTRODUCTION

Landau Kleffner syndrome (LKS) is rare entity. It occurs
in children with normal development. It is characterized
by epileptic seizures of various morphology, aphasia and
characteristic EEG abnormalities.!

LKS is synonyms with other names, aphasia with
convulsive disorder, infantile acquired aphasia, acquired
epileptic aphasia, Worster drought syndrome.? Most
common age group affected being 3-7 years with male
pre-ponderance.®*

Exact etiology of disorder is unknown, various theories
have been postulated. Most accepted one being an
autoimmune etiology. It finds support in form of steroid
being used in treatment with some success. But the

causative antigen, the antibody remains elusive till date.
Another theory linked to gene has also been considered
genetic mutation involving GRIN2A gene has been found
causal in some cases.'> Though pattern on inheritance is
not yet defined, likely it is of sporadic occurrence.

Our case had uncommon clinical manifestation motor
weakness despite having normal motor examination. As
rare as it can be, it finds merit in reporting, because
literature regarding LKS is sparse.

CASE REPORT

Index case was 13 years female come who symptomatic
for 2 weeks. She had aphasia, was not able to walk and
one episode of seizure (Generalized tonic-clonic type) at
day of the admission. There was no other significant
history viz. fever altered sensorium prior admission.

International Journal of Contemporary Pediatrics | September 2022 | Vol 9 | Issue 9  Page 855



Myathari R et al. Int J Contemp Pediatr. 2022 Sep;9(9):855-859

HAEMATOLOGY

Results Uit

119 ardl

3,58 107 3ul

o6
5.8
4.48 10°6/ul

po0 i

40,6 n
4.2

10=3/ul

.08 10=37ul
175 107 3/ul
041 10 3/ul
0,49 10-3/ul

0.05 10°3/ul

Binlogical Reference Interval

12,0 - 150

4.0-11.0

11.6 - 14.0
150 - 400

2.00 - 7,00
1.00 - 3.00
0.02 - 0,50
0.20 - 1.00

CLINICAL BIO CHEMISTRY

Figure 1: Reports of basic investigation.

MRI BRAIN PLAIN AND CONTRAST
QBSERVATION:
MR imaging of the brain was done on 1.5 T MR scanner using head coil. T2 FLAIR, SE T1, FSE T2-
Axial, SE T1- sagittal and GRE T2*- coronal images were acquired. The study was supplemented with
diffusion weighted images using EPI sequence. Post contrast SET1 images were also obtained in
sagittal, axial and coronal planes.
Findings:

The cerebral parenchyma shows normal signal characteristics of grey and white matter,
No focal lesion noted,

No evidence of any abnormal leptomeningeal or parenchymal enhancing pathology.
The bilateral basal ganglia, thalami and internal capsules appear normal,

The corpus callosum appears normal, No evidence of restricted diffusion noted.
The ventricular system appears normal. The septum is in mid line.

The fissures, sulci & basal cisterns appear normal.

The mid-brain, pons and medulla appear normal. The cerebellum appears normal.

Note is made of cavum septum pellucidum.

Results Unit Hinlngi(al Reference Interval
e IMPRESSION:
" Urea 3 madi a3 CEMRI Brain imaging findings reveal:- No obvious intracranial abnormality.
Creatinine 0.29 ma/fdL 0.51 - 0.95
Sodium (Na+) 137.8 mmolfL 136.0 = 146.0
Potassium (K+) 371 mmolfL 3.5-5.1 @
Chiarida (C1) 101.9 mmol/L 101.0 - 109.0 OBSERVAHON'
EEG REPORT
Caleium 872 ma/dL 8.8-106
LFT-I . 3
5. BLIRUSIN (This EEG was done by using 10-20 system of electrode placement )
Total Bilinutin 0.36 mafdl 0.3-1.2 Activation:Photic .
Direct Bilirubin 0.07 mofdl 0.0-0.2 EEG Summary: 21 channel awake EEG record with 10-20 international system of electrode .
Indirect Bilirubin 0.29 ma/di 0-06 Background rhythm consist of 5-6 Hz bilaterally symmetrical theta activity,
SGPT 9 m 0.0-35.0 Generalized sharp wave discharges seen
sGOT 18 un 0.0-35.0 No focal or generalized slowing seeh .
Alkaline Phosphate 210 UL 30.0 - 120.0 No abnormalltyseen dunng phmicstimulatlon.
Total Protein 7.07 amvdl 6.6-83 Impression - Abnormal awake EEG record shows slow background with generalized sharp
Albumin 3.92 el 3.5-5.2 wave discharges.Kindly corelate clinically .
Globulin 315 agm/dl 20-35
A/G Ratio 1.24
CUME:.I;.:?:THOLO‘L;::.‘: Biological Referonce Interval Dr.Rajender Singla Ritu Jha
urinen & 1 DNB(Neurology) eurology)
SICAL EXAMIMATION Consultant Sr.Consultant
PAE YELLOW Neurologist Neurologist
CHEMICAL EXAMINATION
pH 6.0 55-7.0
Specific gravity 1.020 1.015 - 1.025
Urnina Albumin NIL NIL
une Sugar N L Figure 2: Reports of MRI brain and EEG.
Katone Bodies NIL L
Urine Bilsrubin NIL NIL
O o o ot On further probing, child had history of seizure two
4 ot 0-5 months prior to the onset of current symptoms. She was
a-5 Thpl NIL . .
i tht i treated elsewhere, available documents showed that, it
NIL Shof NIL : : . b
Epthiokol Cot Tt was status epilepticus morphology being left focal, it was
ommes . " controlled on phenytoin, NCCT head done suggesting
voost ca i s ICSOL (Intra cranial space occupying lesion) in right
temporal region. Birth history was uneventful, she had
T R R e e normal development, no family history of seizures.
Measured (37 .0C)
= Ho= T s mmHg On examination higher mental functions showed
Eg = 2 % & SR ? A expressive aphasia, normal sensorium, normal cranial
-+ - mmo 1 1 1 1
g?++ & g -So mm o é (L nerve examination, motor and sensory examination was
o m
S S.8 = unremarkable as tone, power, reﬂex;s were .VVC.H
Hct 32 %* preserved. Rest of neurological examination was within
-~ S S normal limits, there were no meningeal signs, no signs of
, Der ived Parameters raised intra cranial pressure.
lcass¢7.4> _0.30 mmol/L
HCO3— 21 .2 mmol /L .. .
HCO3std 22.2 mmol /L Investigations showed normal haemogram/ liver/renal
TCO2 22 .3 mmol /L . .
BE ac f)‘ —g - g mmo { 5 t function tests/ electrolytes/ sugar/ lactate/ urine R and M/
— - mmo . . .
go 2c 87 % inflammatory markers were normal (Figure 1). MRI brain
THbCc 9.9 g/dL

normal and EEG showed slow background activity with
generalized sharp wave discharges (Figure 2).
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" www ifeced in
Namer umari (G21-4497) Case ID KT41275109
Age 13 years Sample Type: DNA
Sex Female Sample Callection Date. 281272021
Refornng Clrician Dr. Sunita Bjarnia Mahay Sample Receipt Date 3oM22021
Test Requred Whole Exome Sequencing Reporting Date 110212022

CLINICAL INFORMATION/HISTORY

Shweta 15 & 13 yoars okd gul, thed bom of a non< s couple, with acute onsel of egxsodic stzures associated with headache and vomiting since
last 2 months. Around 15 days back. she developed headache, vomiting, diplopa and koss of speech. Neurcumaging was normal EEG was suggestive of generalzed
skow background. Clinical impression indicative of seizures, aphasa, Landau-Kiefiner syndrome, GRINZA reiated conditons. She has been evaliated fof the gene
variabon related to the phenotype

RESULT SUMMARY

Likely pathogenic variant causative of the reported phenotype was identified
*Carrelation with climcal profie and famely histoey Is required

FINDINGS RELATED TO PHENOTYPE

Gone & Transcript Variant Location Zygosity

Disorder (OMIM) Inheritance
Encephalopathy, iethal
C1995.1G°A | intron 19 s

Classification

Autosomal Dominant Likely Pathogenic
mitochondnal
poroxisomal fisson 1
(614388)

VARIANT INTERPRETATIONS

DNM1L chr12:32895522G>A - Likely Pathogenic.

The spice acceptor variant NM_012062 5 (DNM1L) ¢ 1995-1G>A has not been reparted previously as a pathogenic vanant not as a bersgn variant, 10 our knowledge
The ¢ 1995.1G>A vanant is novel (not in any iIndviduals) in gnomAD, The ¢ 1995.1G>A vanant s novel (not In any ndviduals) in 1kG. Ths variant mutates a sphce.
acceptor sequence and is predicied to dsrupt the reading frame, resulting in nonsense mediated decay. This vanant results in the loss of an acceptor spiice site for the
clirscally relovant transcript. This vanant dsrupts the acceptor spice site for an exon upstream from the last cading exon resulting in 8 frameshift mutation that i predicted
o cause nonsense mediated decay. The ¢ 1985.1G>A vanant 1S aloss of function variant n the gene DNM1L, which is intolerant of Loss of Function vanants, as indicated
by the presence of exsting pathogenic kass of function vanants NP_036192 2 p K256Rfs"4 and NP, 036(92 ZpEMOGh‘d The ¢ 1995-1G>A vanant in DNMIL is
predicted conserved by GERP« + end PhyloP and damagng by Mutationtaster. For these 5 as Likely Path

Encephalopathy due to defoctive metochondnal and percasomal fission-1 (EMPF 1) is caused by hetorazygous of campound hetorozygous mutabion n the DNM 1L gene,
which encodes the dynamin. 1dike protein, on cheomosome 12p11. EMPF 1 1s charactenzed by delayed psychcmo(ct deveiopment and hypotonsa that may lead to lethal
n chidhood. Marry patients develop refractory sezures, consstent with an eplepic enc show ogic decing. The age & onsel, featuros,
and severity are vanable, and some patients may not have cinical emdence of mitochondnal or pelonsm\d dysfunction

RECOMMENDATIONS
The interpretation of this result should be done in the context of this individual's clinical pmlie Parental sanger is further R
for prenatal testing must be with a clinical or a genetic is

FINDINGS UNRELATED TO PHENOTYPE
Diagnostic findings not related to phenotype: No pathogenic variants n genes that are unrelated 10 the patient's phenatype were detected n this ndvidual

Carrier status in genes related to disease: No pathogenic or likely pathogenic variants were detected. (Commitiee Opimon No. 691. American College of Obstetricians
and Gynecologists. Obstet Gynecol 2017120 841.55)

Y gs: No varants in genes related on the ACMG recommended secondary kst were defected in this indwvidual (MeSler DT ot & Genet Med
2021 May 20 PMD: 24012068)

NOTES

A st of vanants in ths ndvidual s ble upon request. Vanants are evaluated by thar reporied frequency in databases such as the 1000 Genomes
and Genome Aggregabon Database (gnomAD). Variants that have a population frequency greater than expected given the prevaience of tho disease in the

general population are considered 10 be banign vanants. Slent vanants (Synonymous vanants) and intronic vanants beyond +/.3 are not reported unless known to be

pathogenic or cther evdence suggests polental disruption of spicing The correlation of the genotype 10 the phenotype is based on our current understanding of the

genes involved. Classificaton of the vanants will be done usng ACMG guidelnes (1), These interpretations may change over lime as more information about the gene(s)

and thes ndnvadual's chinical phenotype bacomes avadable. Raw sequencng data is available upon request

Reported variant statistics:

Gene/Transcript Variant Depth Allelic depth Alternate aliele fraction dbSNP rsiD
DNMIL (+) ¢ 1995-1G>A 3 18 41 94% Not Avesiable

Data quality statistics:

Mean Depth (X)

% of bases covered at

[ 98 2% 1 %W.17% [ 8435% ]

Figure 3: Whole exome sequencing report.

Diagnosis of LKS considered and child was treated with
prednisolone at 2 mg/kg, oral diazepam at 0.2 mg/kg,
seizure control done with levetiracetam at the 20
mg/kg/day.

Child showed remarkable improvement with above
treatment. Speech gradually normalized, she remained
seizure free, regained the ability to walk. Clinical
improvement strengthened the diagnosis of LKS. Whole
exome sequencing showed normal GRIN2A gene normal,

heterozygous mutation in DNMIL gene was identified
(Figure 3).

DISCUSSION

LKS is an age-related epileptic syndrome of childhood.
Main manifestation being loss of speech, language skills,
and seizures.® Seizure were varied type ranging from
focal, tonic-clonic to absence seizures. It is characterized
by acquired aphasia, convulsions and sleep activated
EEG paroxysms predominating over the temporal and/or
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parieto-occipital regions. Other symptoms include
behavioral and/or psychomotor disturbances. Epilepsy is
associated with favorable outcome in terms of seizures
control. Being a rare disorder prevalence is not clear, to
the best of our knowledge only 200 cases have been
reported so far.

This syndrome as a male preponderance, approximately
being 2:1, it usually affects children aged three to nine
years.’

The etiology remains elusive, many theories have been
postulated. Autoimmune etiology has been suggested.
Use of steroids and improvement in outcome support the
same. Genetic etiology has also been considered, though
largely cases remain sporadic, mutation in GRIN2A gene
have been found casual in some cases.®'°

LKS is diagnosed based on excluding other neurological
disorders viz. Encephalitis, toxoplasmosis,
Neurocysticercosis, Space occupying lesions, meningitis,
subacute sclerosing panencephalitis (SSPE),
inflammatory demyelinating diseases.!""! It should also
be differentiated from autism, especially when it is
related with isolated EEG anomaly.

This syndrome has relapsing remitting course with
unpredictable outcome. It ranges from complete recovery
to severe permanent aphasia, majority of reported
children experienced seizure free outcome with moderate
language deficitis.?°

Treatment of this disorder is entirely symptomatic,
seizure control is achieved using valproic acid /
levetiracetam / clobazam, nocturnal diazepam is used for
aphasia, oral prednisolone is used over long period of
time (2-3 months). If even after, above therapy patient
does not respond then course of intravenous
immunoglobulin (IVIG) can be given as some patient
respond to IVIG. Speech therapy should be continued for
a long period of time as improvement in language occurs
over prolonged period.

Our case was started on oral prednisolone, night time
diazepam, speech therapy and levetiracetam for seizures.
Child showed improvement in language and motor sector
with no seizure recurrence.

Current case highlights the importance of having high
clinical index of suspicion, as our case was not very
typical of what is described in literature, in terms of age
of onset, no behavioral disturbance, loss of ability to
walk. Therefore, a vigil eye with high index of suspicious
is required in diagnosing and managing such rare
disorders.

Analysis of whole exome sequencing showed
heterozygous mutation in DNMI1L Gene which is located
on chromosome (12P11) and encodes for Dymanin-1 like
protein. Its mutation is known to cause EMPF-1

(Encephalopathy, lethal, due to defective mitochondrial
peroxisomal fission-1 (614388). This disease is lethal in
Early childhood, clinical features being encephalopathy,
delayed psychomotor development and hypotonia with
laboratory finding showing metabolic acidosis, lactic
acidosis, MRI brain showing nonspecific white matter
changes.?!-%

As the literature is still evolving, we believe that mutation
in DNMIL gene is related in pathogenesis of LKS.
Further studies are required to establish association
between LKS and mutation in the above-mentioned gene.

To the best of our knowledge only one case with
mitochondrial respiratory chain-1 deficiency has been
reported in association with LKS. Though this causal
association between two still remains elusive.

CONCLUSION

Being a rare disorder, such research is needed to pen
diverse clinical features of this enigmatic entity. More so,
myriad clinical features associated with LKS after
remains unrecognized citing paucity of literature. As in
our case inability to walk despite having normal
motor/sensory examination suggests the same.

Moreover, mutation in DNM1L gene which has not been
reported previously, suggests that LKS may have more of
genetic involvement as previously thought.

Timely detection and management offer a favorable
outcome in terms of speech and seizure control. Further
research is needed in elucidating the cause there by
hoping for better treatment and outcome.
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