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Boucher-Neuhauser syndrome

Boucher-Neuhauser syndrome is a rare disorder that affects movement, vision, and
sexual development. It is part of a continuous spectrum of neurological conditions,
known as PNPLAG6-related disorders, that share a genetic cause and have a
combination of overlapping features. Boucher-Neuh&user syndrome is characterized
by three specific features: ataxia, hypogonadotropic hypogonadism, and chorioretinal
dystrophy.

Ataxia describes difficulty with coordination and balance. In Boucher-Neuhauser
syndrome, it arises from a loss of cells (atrophy) in the part of the brain involved in
coordinating movements (the cerebellum). Affected individuals have an unsteady
walking style (gait) and frequent falls.

Another key feature of Boucher-Neuhduser syndrome is hypogonadotropic
hypogonadism, which is a condition affecting the production of hormones that direct
sexual development. Affected individuals have a delay in development of the typical
signs of puberty, such as the growth of facial hair and deepening of the voice in males,
and the start of monthly periods (menstruation) and breast development in females.
Other hormone abnormalities lead to short stature in some affected individuals.

The third characteristic feature of Boucher-Neuhauser syndrome is eye abnormalities,
most commonly chorioretinal dystrophy. Chorioretinal dystrophy refers to problems
with the light-sensitive tissue that lines the back of the eye (the retina) and a nearby
tissue layer called the choroid. These eye abnormalities lead to impaired vision. People
with Boucher-Neuh&user syndrome can also have abnormal eye movements, including
involuntary side-to-side movements of the eyes (nystagmus).

The key features of Boucher-Neuhauser syndrome can begin anytime from infancy to
adulthood, although at least one feature usually occurs by adolescence. Ataxia is often
the initial symptom of the disorder, but vision problems or delayed puberty can be the
earliest finding. Vision and movement problems worsen slowly throughout life and can
result in blindness or the need for a wheelchair for mobility in the most severely affected
individuals.

People with Boucher-Neuhéuser syndrome can have additional medical problems,

including muscle stiffness (spasticity); impaired speech (dysarthria); and difficulty

processing, learning, or remembering information (cognitive impairment).
Frequency

Boucher-Neuhauser syndrome is a rare condition. Its prevalence is unknown.



Genetic Changes

Most cases of Boucher-Neuhéuser syndrome are caused by mutations in the PNPLAG
gene. Such mutations are the only known cause of the condition. Researchers
speculate that as-yet-unidentified mutations in the PNPLAG6 gene or changes in other
genes are involved in the remainder of cases.

The PNPLAG6 gene provides instructions for making a protein called neuropathy target
esterase (NTE), which helps regulate the amount of certain fats (lipids) that make up
the outer membrane surrounding cells. The correct levels of these lipids are critical

to the stability and function of cell membranes. In particular, the NTE protein breaks
down (metabolizes) a lipid called lysophosphatidylcholine, which in high amounts can
damage cells. NTE is found most abundantly in the nervous system and is thought to
help maintain the stability of membranes surrounding nerve cells (neurons). NTE is also
thought to play a role in the release of hormones from the pituitary gland, a process
that requires particular changes in the cell membrane. The pituitary gland is located at
the base of the brain and produces several hormones, including those that help direct
sexual development and growth.

PNPLAG6 gene mutations are thought to impair NTE's function. However, it is unclear
how these mutations cause Boucher-Neuhéuser syndrome. Researchers speculate that
impairment of lysophosphatidylcholine metabolism alters the balance of lipids in the

cell membrane. This imbalance may damage neurons, leading to the movement and
vision problems that characterize Boucher-Neuhauser syndrome. The imbalance may
also impair the release of hormones involved in sexual development, accounting for the
delayed puberty in affected individuals.

Researchers are unsure how mutations in the PNPLAG6 gene lead to different
combinations of features, resulting in the spectrum of PNPLAG6-related disorders.
Inheritance Pattern

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.

Other Names for This Condition
e ataxia-hypogonadism-choroidal dystrophy syndrome
« BNHS

* BNS
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chorioretinal dystrophy, spinocerebellar ataxia, and hypogonadotropic
hypogonadism

spinocerebellar ataxia, hypogonadotropic hypogonadism, and chorioretinal
dystrophy

Diagnosis & Management

These resources address the diagnosis or management of Boucher-Neuhauser
syndrome:

GeneReview: PNPLAG6-Related Disorders
https://www.ncbi.nlm.nih.gov/books/NBK247161

Genetic Testing Registry: Boucher Neuhauser syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1859093/

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

Drug Therapy
https://medlineplus.gov/drugtherapy.html

Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

Palliative Care
https://medlineplus.gov/palliativecare.html

Additional Information & Resources
MedlinePlus

Encyclopedia: Blindness and Vision Loss
https://medlineplus.gov/ency/article/003040.htm

Encyclopedia: Hypogonadotropic Hypogonadism
https://medlineplus.gov/ency/article/000390.htm

Encyclopedia: Movement-Uncoordinated
https://medlineplus.gov/ency/article/003198.htm

Encyclopedia: Nystagmus
https://medlineplus.gov/ency/article/003037.htm
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e  Health Topic: Movement Disorders
https://medlineplus.gov/imovementdisorders.html

e Health Topic: Vision Impairment and Blindness
https://medlineplus.gov/visionimpairmentandblindness.html

Genetic and Rare Diseases Information Center

* Ataxia - hypogonadism - choroidal dystrophy
https://rarediseases.info.nih.gov/diseases/944/ataxia---hypogonadism---choroidal-
dystrophy

Additional NIH Resources

* National Institute of Neurological Disorders and Stroke: Ataxias and Cerebellar or
Spinocerebellar Degeneration Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Ataxias-and-Cerebellar-or-
Spinocerebellar-Degeneration-Information-Page

Educational Resources

* Disease InfoSearch: Boucher Neuhauser Syndrome
http://www.diseaseinfosearch.org/Boucher+Neuhauser+Syndrome/902

« Johns Hopkins Medicine: What is Ataxia
http://www.hopkinsmedicine.org/neurology_neurosurgery/centers_clinics/
movement_disorders/ataxia/conditions/

* KidsHealth: Delayed Puberty
http://kidshealth.org/en/teens/delayed-puberty.html

* MalaCards: boucher-neuhauser syndrome
http://www.malacards.org/card/boucher_neuhauser_syndrome_2

. Merck Manual Consumer Version: Coordination Disorders
http://mwww.merckmanuals.com/home/brain-spinal-cord-and-nerve-disorders/
movement-disorders/coordination-disorders

*  Orphanet: Ataxia-hypogonadism-choroidal dystrophy syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=1180

Patient Support and Advocacy Resources

American Foundation for the Blind
http://www.afb.org/default.aspx

*  Foundation Fighting Blindness
http://www.blindness.org/

. Hormone Health Network
http://mwww.hormone.org/
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. National Ataxia Foundation
http://www.ataxia.org/

* Resource List from the University of Kansas Medical Center: Ataxia
http://www.kumc.edu/gec/support/ataxia.html
GeneReviews

* PNPLAG6-Related Disorders
https://www.ncbi.nlm.nih.gov/books/NBK247161

Genetic Testing Registry

*  Boucher Neuhauser syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1859093/

ClinicalTrials.gov

e  ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22Boucher-Neuhauser+syndrome
%22+0R+%22ataxia-hypogonadism-choroidal+dystrophy+syndrome%22

Scientific articles on PubMed

* PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Boucher-Neuhauser+syndrome
%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D

OMIM

« BOUCHER-NEUHAUSER SYNDROME
http://omim.org/entry/215470

Sources for This Summary

. Deik A, Johannes B, Rucker JC, Sanchez E, Brodie SE, Deegan E, Landy K, Kajiwara Y, Scelsa S,
Saunders-Pullman R, Paisan-Ruiz C. Compound heterozygous PNPLA6 mutations cause Boucher-
Neuh&duser syndrome with late-onset ataxia. J Neurol. 2014 Dec;261(12):2411-23. doi: 10.1007/
s00415-014-7516-3. Epub 2014 Sep 30.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/25267340
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4245359/

. GeneReview: PNPLAG6-Related Disorders
https://www.ncbi.nlm.nih.gov/books/NBK247161

. Sogorb MA, Pamies D, Estevan C, Estévez J, Vilanova E. Roles of NTE protein and encoding
gene in development and neurodevelopmental toxicity. Chem Biol Interact. 2016 Jul 28. pii:
S0009-2797(16)30304-0. doi: 10.1016/j.cbi.2016.07.030. [Epub ahead of print]

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/27475862

page 5


http://www.ataxia.org/
http://www.kumc.edu/gec/support/ataxia.html
https://www.ncbi.nlm.nih.gov/books/NBK247161
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1859093/
https://clinicaltrials.gov/ct2/results?cond=%22Boucher-Neuhauser+syndrome%22+OR+%22ataxia-hypogonadism-choroidal+dystrophy+syndrome%22
https://clinicaltrials.gov/ct2/results?cond=%22Boucher-Neuhauser+syndrome%22+OR+%22ataxia-hypogonadism-choroidal+dystrophy+syndrome%22
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Boucher-Neuhauser+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Boucher-Neuhauser+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
http://omim.org/entry/215470
https://www.ncbi.nlm.nih.gov/pubmed/25267340
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4245359/
https://www.ncbi.nlm.nih.gov/books/NBK247161
https://www.ncbi.nlm.nih.gov/pubmed/27475862

. Synofzik M, Gonzalez MA, Lourenco CM, Coutelier M, Haack TB, Rebelo A, Hannequin D, Strom
TM, Prokisch H, Kernstock C, Durr A, Schdls L, Lima-Martinez MM, Farooq A, Schille R, Stevanin
G, Marques W Jr, Ziichner S. PNPLA6 mutations cause Boucher-Neuhauser and Gordon Holmes
syndromes as part of a broad neurodegenerative spectrum. Brain. 2014 Jan;137(Pt 1):69-77. doi:
10.1093/brain/awt326. Epub 2013 Dec 19.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/24355708
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3891450/

. Tarnutzer AA, Gerth-Kahlert C, Timmann D, Chang DI, Harmuth F, Bauer P, Straumann D,
Synofzik M. Boucher-Neuhauser syndrome: cerebellar degeneration, chorioretinal dystrophy and
hypogonadotropic hypogonadism: two novel cases and a review of 40 cases from the literature. J
Neurol. 2015 Jan;262(1):194-202. doi: 10.1007/s00415-014-7555-9. Epub 2014 Oct 31. Review.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/25359264

. Topaloglu AK, Lomniczi A, Kretzschmar D, Dissen GA, Kotan LD, McArdle CA, Koc AF, Hamel BC,
Guclu M, Papatya ED, Eren E, Mengen E, Gurbuz F, Cook M, Castellano JM, Kekil MB, Mungan
NO, Yuksel B, Ojeda SR. Loss-of-function mutations in PNPLA6 encoding neuropathy target
esterase underlie pubertal failure and neurological deficits in Gordon Holmes syndrome. J Clin
Endocrinol Metab. 2014 Oct;99(10):E2067-75. doi: 10.1210/jc.2014-1836. Epub 2014 Jul 17.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/25033069

. Vose SC, Fujioka K, Gulevich AG, Lin AY, Holland NT, Casida JE. Cellular function of neuropathy
target esterase in lysophosphatidylcholine action. Toxicol Appl Pharmacol. 2008 Nov 1;232(3):
376-83. doi: 10.1016/j.taap.2008.07.015. Epub 2008 Jul 25.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/18706436

. Zaccheo O, Dinsdale D, Meacock PA, Glynn P. Neuropathy target esterase and its yeast
homologue degrade phosphatidylcholine to glycerophosphocholine in living cells. J Biol Chem. 2004
Jun 4;279(23):24024-33. Epub 2004 Mar 25.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/15044461

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/boucher-neuhauser-syndrome

Reviewed: October 2016
Published: January 31, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine

National Institutes of Health

Department of Health & Human Services

page 6


https://www.ncbi.nlm.nih.gov/pubmed/24355708
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3891450/
https://www.ncbi.nlm.nih.gov/pubmed/25359264
https://www.ncbi.nlm.nih.gov/pubmed/25033069
https://www.ncbi.nlm.nih.gov/pubmed/18706436
https://www.ncbi.nlm.nih.gov/pubmed/15044461
https://ghr.nlm.nih.gov/condition/boucher-neuhauser-syndrome

