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Introduction

Mucopolysaccharidosis  type  IIIB  (MPS  III),  also

known  as  Sanfilippo  syndrome,  is  a  rare  autosomal  reces-

sive  disorder  caused  by  deficiency  of  Alpha-N-acetylglu-

cosamine required for breakdown of heparan sulfate by lyso-

somes leading to accumulation of glycosaminoglycans in tis-

sues leading to progressive cellular damage. It that primari-

ly  affects  the  brain  and  spinal  cord,  characterized  by  neu-

rodegeneration, behavioral problems, mild skeletal changes

and shortened life span.

Case report

A 4-year-old male child was brought to our OPD

with  complaints  of  developmental  delay  and  inability  to

bear  weight  on  his  lower  limbs.

The child was the first born child of a second de-

gree consanguinously married couple. Born by normal vagi-

nal delivery with a birth weight of 2Kg and was discharged

without  any  NICU admission.  The  mother  noticed  regres-

sion of milestones and delayed development of future miles-

tones at 10 months of age. He attained neck holding only at

10  months  of  age,  could  sit  with  support  at  19  months  of

age,  could sit  without support at  2 years,  crawled at  2years

3months  and  currently  is  able  to  stand  only  with  support.

Fine  motor  skills  are  delayed  with  only  ability  to  hold  ob-

jects. Language and social milestones are also delayed. He al-

so has behavioural problems with autistic features, restless-

ness, hyperkinetic disorder and mental retardation. No visu-

al fixation present.

On  examination,  the  child  had  microcephaly

(head circumference-45cm), short stature, coarse facial fea-

tures, rocker bottom feet, crowding and overlapping of toes,

asymmetry of limbs with shortening of left lower limb, mild

hepatomegaly,  gibbus  deformity  of  spine.  In  view  of  the

above findings, MPS was suspected and sent for genetic eval-

uation. At the time of suspected diagnosis mother was gravi-

da 2 with 16 weeks of gestation, a genetic diagnosis was very

important to prevent second child with the same diagnosis.
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Figure1

Genetics

Gene  study  by  whole  gene  exome  sequencing  re-

vealed homozygous mutation of NAGLU gene on chromo-

some 17:40696031 with a prevalence of 1:250000 live births.

The  missense  variant  p.N669K  in  NAGLU(NM_000263.3)

is novel which is causes nucleotide C at position 2007 to be

changed  to  nucleotide  G.  This  causes  a  change  in  amino

acid  sequence  of  the  resultant  protein  from  Asparagine  to

Lysine  at  position  669.  This  mutation  was  confimed  by

Sanger  Sequencing.

Figure2
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Figure3

The  mother  spontaneously  conceived  again  and

amniocentesis  done revealed heterozygous mutation in the

NAGLU gene showing a frameshift insertion NM_000263.4

(NAGLU):c.1915_1916delinsTT(p.Glu639Leufs*46)  which

has not been reported previously as a pathogenic variant or

benign  variant.  The  p.  Glu639Leufs*46  variant  is  novel  in

gnomAD All. This region is critical to protein function and

hence classified as likely pathogenic. But anomaly scans re-

vealed normal fetus.

Figure4

Discussion

Sanfilippo  Syndrome  also  known  as  Mu-

copolysaccharidoses III is a rare autosomal recessive disor-

der  caused  by  mutation  responsible  for  breakdown  of  he-

paran sulfate resulting in neurological pathology[1]. There

are four subtypes of Sanfilippo syndromes based on the mu-

t a t e d  g e n e  a n d  e n z y m e  d e f i c i e n c y .  T y p e  A

(OMIM#252900),  type  B  (OMIM#252920),  type  C

(OMIM#252930), and type D (OMIM#252940). Sanfilippo

Syndrome type B is a rare autosomal recessive disorder due

to deficiency of alpha-N-acetylgucosaminidase which is re-

quired  for  lysosomal  breakdown  of  heparan  sulfate[2]

caused by homozygous or compound heterozygous muta-

tion in the NAGLU gene on chromosome 17q21 with an in-

cidence of 1 in 70000 live births[3]. At least 118 mutations

in  the  NAGLU  gene  have  been  found  to  cause  mu-

copolysaccharidosis type IIIB. Heparan sulphate molecules

that have not been destroyed build up in lysosomes, causing

cellular malfunction and pathology in a number of organs,

with severe central nervous system degeneration as the pri-

mary phenotypic hallmark.

Affected  children  have  profound  mental  retarda-

tion, intractable behavior problems, destructive and aggres-

sive behavior, hyperactivity, pica, seizures, deafness, loss of

vision, and an inability to sleep and eventually dementia [4].

Somatic symptoms are mild and death usually occurs in se-

cond decade. They also have skeletal abnormalities with os-

teonecrosis  of  the  femoral  head in  severe  cases  [5].  Coarse

facial features, thick lips, synophrys and stiff joints are also

observed  [6].   Type  A  is  usually  the  most  severe  subtype,

characterized  by  earliest  onset,  rapid  clinical  progression

with  severe  symptoms,  and short  survival  [7].  The  median
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age of death for children afflicted with type A is 15.4 ± 4.1

years. [8]

A  urinalysis  can  show  elevated  levels  of  heparan

sulfate in the urine. The diagnosis may be confirmed by en-

zyme assay of skin fibroblasts and white blood cells.  Prena-

tal diagnosis is possible by chorionic villus sampling or am-

niocentesis. People with two working copies of the gene are

unaffected. People with one working copy are genetic carri-

ers  of  Sanfilippo  syndrome.  They  have  no  symptoms  but

may pass down the defective gene to their children. People

with  two  defective  copies  will  suffer  from  Sanfilippo  syn-

drome [9].

Treatment  is  supportive.  If  an  early  diagnosis  is

made bone marrow replacement may be beneficial.  Several

newer  modalities  and gene based therapies  are  in  develop-

ment [10].

The  median  age  of  death  of  Sanfilippo  syndrome

type A was 15.22+/- 4.22, Type B 18.91+/-7.33 years, type C

23.43 +/-9.47 years[11].

As the patient ages and the disease advances, pro-

viding  care  for  Sanfilippo  B  patients  has  an  impact  on  all

facets of family life[12]. Since it is a disease with high mor-

bidity and short lifespan the burden on the caregivers is also

high  with  burden  of  daily  care  and  psychological  stress.

Hence prenatal evaluation plays a major role in early diagno-

sis and decision making in such cases and helps in reducing

the burden of disease in the community.
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