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Abstract

We report the case of a child affected by Prader-Willi syndrome (PWS) with good cognitive performances and
without relevant behavioral abnormalities.
The diagnosis of PWS, suspected on the basis of clinical features and past history, was confirmed by DNA
methylation analysis. Additional genetic testing revealed a maternal uniparental disomy. Intellectual profile was
analyzed by WISC-III and Raven’s Progressive Matrices CPM, while the behavior was evaluated by K-SADS-PL and
Child Behavior Checklist/4-18 to the parents.
WISC-III test showed a Total Intelligence Quotient (T-IQ = 79) at the border level for age. The Verbal Intelligence Quotient
(V-IQ) showed a lower score than the Performance Intelligence Quotient (P-IQ) (78 and 85, respectively). Raven’s Matrices
CPM showed an intelligence level at 75-90° percentile for age. Concerning behavioral evaluation, a difficulty in impulse
control was observed, with persistent but controllable search for food, without a clear psychopathological meaning.
Also according to K-SADS-PL no areas of psychopathological dimensions were detected. In conclusion, in presence of
consisting clinical features of PWS and high diagnostic suspicion, the diagnosis of PWS should be considered even in
presence of a borderline IQ and in absence of psychopathological abnormalities.
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Background
Prader-Willi syndrome (PWS) is a complex genetic dis-
order, characterized by endocrine, neurologic, cognitive
and behavioral abnormalities. Prevalence is about
1/15.000-30.000 [1], without differences among gen-
ders and ethnic groups. Infants with PWS show marked
hypotonia, early feeding problems, difficulty in weight
gain, dysmorphic features and genital abnormalities.
During childhood, patients develop hyperphagia, mor-
bid obesity, short stature, hypogonadism, global deve-
lopment delay, cognitive and behavioral disorders.
PWS is caused by the lack of expression of paternally

derived alleles of imprinted genes located in the 15q11-
q13 chromosome region; these genes are physiologically
silenced on the maternally inherited chromosome. Genetic
defects responsible for PWS are ‘de novo’ deletion in the
paternal chromosome in 70-75% of patients, maternal
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uniparental disomy (UPD) in 20-25% of patients, and im-
printing center defects in the remaining 1-5% of cases.
Diagnosis can be suspected from clinical features and con-
firmed by genetic testing. DNA methylation analysis is the
initial investigation; if positive, additional testing (FISH,
karyotype and DNA polymorphism analysis) should be
performed on the proband and parents to distinguish the
genetic subtype and perform appropriate genetic counse-
ling [2,3].
We report a case of a child affected by Prader-Willi

syndrome (PWS) with cognitive performances slightly
different from the classical intellectual functioning ob-
served in these patients, and without relevant behavioral
abnormalities.
Case presentation
We describe the case of A.M., 8 years old child, who lived
in Venezuela for the first 7 years of life, before moving to
Italy. Clinical history is characterized by hypotonia, poor
suck and cryptorchidism at birth, and successively by motor
delay. He practiced physiotherapy with improvement of
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Table 2 Weighted scores at WISC-III

Subtests Verbal Performance
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motor activity. Cryptorchidism was corrected by orchido-
pexy. Since the age of 2 years, he started to increase his
daily caloric intake and became progressively obese. A.M.
was referred to our outpatient clinic at the age of 7 years
for severe obesity with a Body Mass Index (BMI) of 30.6
Kg/m2 (weight: 42 kg; height: 117 cm). He also presented
low forehead, almond-shaped eyes, thin upper lip, high-
arched palate, small hands, tapering fingers and he-
patomegaly. Blood exams were normal. An abdomen
ultrasound scan revealed the presence of fatty liver disease.
EEG and ocular fundus were normal. The clinical features
and his history led to suspect PWS, confirmed by DNA
methylation analysis. Additional genetic testing revealed a
maternal uniparental disomy (UPD). Physiatrist evaluation
highlighted the presence of a normal motor activity, not
needing physiotherapy. Intellectual profile was analyzed by
WISC-III and Raven’s Progressive Matrices CPM, while
the behavior was evaluated by K-SADS-PL and Child
Behavior Checklist/4-18 to the parents (Table 1). There
wasn’t any cognitive impairment, speech was fluent, ar-
ticulate, it was also evident the presence of bilingualism
(Italian and Spanish languages), good interpersonal and
appropriate adaptive skills to the context of assessing. A
good contact with reality and a good space-time orienta-
tion emerged. Obesity management was assessed by the
institution of a well-balanced low-calories diet and by an
appropriate psychological and behavioral counseling of the
patient and family. The patient showed a good dietetic
compliance and he managed to keep under control hun-
ger. Indeed, after a twelve months follow-up, we observed
a significant weight loss, with a decrease of BMI from 30.6
to 22.3 Kg/m2. Finally, despite the change of socio-cultural
environment, familiar and social relationships were satisfy-
ing, and the school placement was adequate (he was learn-
ing a third language!).
PWS patients usually present learning disabilities, poor

school performance, temper tantrums, and psychotic
Table 1 Assessment of intellectual profile and behavior in
our patient

Explored
areas

Tests Results

Intellectual
profile

WISC-III Verbal IQ 78 (CI 73–87)

Performance IQ 85 (CI 78–94)

Total IQ 79 (CI 74–86)

Raven’s Progressive
Matrices (CPM)

Intelligence 75°- 90° percentile
(higher than average)

Behavior K-SADS-PL Normal

Child Behavior
Checklist CBCL - 4/18

Normal

Summarizes the results of the PWS patient to the tests WISC-III and Raven’s
Progressive Matrices (CPM) for the assessment of intellectual profile and to
K-SADS-PL and Child Behavior Checklist CBCL - 4/18 for the assessment
of behavior.
disorders, increasing with age and BMI [1]. Indeed, several
studies on large samples of PWS patients report the pres-
ence of a global intellectual abilities impairment of these
children. However, according to recent studies, about
10-25% of PWS patients show normal or borderline
levels of intellectual functioning [4,5].
WISC-III test administered to our patient showed a

Total Intelligence Quotient (T-IQ = 79) at the border
level for age. The Verbal Intelligence Quotient (V-IQ)
showed a lower score than the Performance Intelligence
Quotient (P-IQ) (respectively 78 and 85), probably de-
pending on the adaptation to the new socio-cultural
context. According to this hypothesis, the sub-tests “Vo-
cabulary” and “Comprehension” of the verbal score,
strongly related to the learning of a new language,
showed slightly low scores (Table 2). The performance
profile, however, showed mild difficulties in sustained at-
tention and visual-motor dexterity by subtests “Coding”
and “Symbol search” (Table 2), but globally the level of
performance remained within the normal range. In order
to remove the confounding socio-cultural factors, intel-
lectual assessment was integrated by Raven’s Matrices
CPM, which showed an intelligence level at 75-90° per-
centile for age.
Concerning behavioral evaluation, a difficulty in im-

pulse control was observed, with persistent but control-
lable search for food, without a clear psychopathological
meaning. According to K-SADS-PL and CBCL to par-
ents, no areas of psychopathological dimensions were
detected. However, it is to be considered the risk of a
bias in the parents information because the hope of a
normal development of their child could lead them to
minimize the symptoms. In addition, it is important to
remark that our patient is a child and the risk of
Picture completion 10

Information 7

Coding 4

Similarities 9

Picture arrangements 9

Arithmetic 7

Block design 8

Vocabulary 6

Object assembly 8

Comprehension 5

(Symbol search) 5

(Digit span) 5

(Mazes) 7

Contains the weighted scores at the 13 subtests of WISC-III, administered to
the PWS patient.
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behavioral and psychopathological abnormalities mainly
increases in adolescents and young adults affected by
PWS [6].
Since many studies have claimed the presence of a

genotype-phenotype correlation in PWS, we hypothesized
that the border intellectual and behavioral profile of our
patient could be related to the genetics. In literature, many
studies underline the presence of differences in cognitive
and behavioral aspects between patients with different
genetic subtypes. Concerning the cognitive aspects, most
studies have not found significant differences between “de-
letion” and “UPD” genotypes in T-IQ [5,7], while differ-
ences have been noted in V-IQ and P-IQ. Indeed, the
“deletion genotype” is associated with better P-IQ scores,
while the “UPD genotype” with better V-IQ scores [4,7-9].
However, our patient showed a V-IQ lower than P-IQ des-
pite carrying a “UPD genotype”. We believe that this result
was related to the acquisition of a new language after mi-
gration from Venezuela. Concerning the behavioral as-
pects, the “deletion genotype” has been associated more
frequently with self-injurious skin picking and obsessive-
compulsive and ritualistic behaviors [8,10], while the
“UPD genotype” has been associated with a higher risk of
autistic spectrum and psychotic disorders [11,12]. More-
over, patients carrying UPD seem to have less maladaptive
behaviors compared to patients with deletions. Our pa-
tient did not show relevant behavioral abnormalities so far,
but this cannot be interpreted as a probe that he could
evolve to a complete autonomous normality in adoles-
cence and young age. Moreover, given the reported associ-
ation of “UPD genotype” with autistic spectrum and
psychotic disorders, a special attention will be addressed
to these aspects in the follow-up of our patient.
Conclusions
PWS is a complex genetic disorder usually characterized
by a global intellectual abilities impairment, learning dis-
abilities, poor school performance. Although most of PWS
patients show mild to moderate retardation, a lower per-
centage of about 10–25% displays a normal or borderline
functioning, as in the case described. In addition, PWS in-
cludes behavioral and psychopathological abnormalities
that mainly increase in adolescence and young age. In light
of these observations, we conclude that, in patients with
suggestive clinical features and history, diagnosis of PWS
should be considered even in presence of a normal or bor-
derline IQ and in absence of a clear psychopathological
profile, particularly when the patient under examination is
still a child. On contrary, in order to avoid unnecessary ex-
pensive and stressful diagnostic investigations, it is impor-
tant to carefully evaluate all the clinical features of the
patient, to integrate clinical evaluations of all the physi-
cians of the multidisciplinary team assessing the patient,
and to request molecular investigation only when there
are consisting clinical data of PWS diagnostic suspicion.

Consent
Written informed consent was obtained from the patient’s
parents for publication of this case report and any accom-
panying images. A copy of the written consent is available
for review by the Editor-in-Chief of this journal.

Abbreviations
PWS: Prader-Willi syndrome; UPD: Uniparental disomy; BMI: Body Mass Index;
T-IQ: Total Intelligence Quotient; V-IQ: Verbal Intelligence Quotient;
P-IQ: Performance Intelligence Quotient.

Competing interests
The authors declare that they have no financial and non-financial competing
interests.

Authors’ contributions
RN drafted the manuscript; EZ helped to draft the manuscript; EM
contributed to literature revision and discussion; MEC contributed to write
the manuscript; MPR contributed to analyze intellectual and behavioral
profile of the patient; GT contributed to analyze intellectual and behavioral
profile of the patient; DM contributed to discussion and reviewed the
manuscript; CB analyzed intellectual and behavioral profile of the patient;
AF contributed to discussion and reviewed the manuscript. All authors
read and approved the final manuscript.

Author details
1Department of Translational Medical Sciences, Federico II University of
Naples, Italy, Via Pansini, 5-80131 Naples, Italy. 2School of Movement Sciences
(DiSiST), Parthenope University of Naples, Naples, Italy. 3Department of
Physical and Mental Health and Preventive Medicine, Second University of
Naples, Naples, Italy.

Received: 16 September 2013 Accepted: 8 November 2013
Published: 15 November 2013

References
1. Cassidy SB, Driscoll DJ: Prader-Willi syndrome. Eur J Hum Genet 2009,

17:3–13.
2. Goldstone AP, Holland AJ, Hauffa BP, Hokken-Koelega AC, Tauber M:

Recommendations for the diagnosis and management of Prader-Willi
syndrome. Clin Endocrinol Metab 2008, 93:4183–4197.

3. McCandless SE: Committee on genetics. Clinical report-health supervision
for children with Prader-Willi syndrome. Pediatrics 2011, 127:195–204.

4. Copet P, Jauregi J, Laurier V, Ehlinger V, Arnaud C, Cobo AM, Molinas C,
Tauber M, Thuilleaux D: Cognitive profile in a large French cohort of
adults with Prader-Willi syndrome: differences between genotypes.
J Intellect Disabil Res 2010, 54:204–215.

5. Semenza C, Pignatti R, Bertella L, Ceriani F, Mori I, Molinari E, Giardino D,
Malvestiti F, Grugni G: Genetics and mathematics: evidence from
Prader-Willi syndrome. Neuropsychologia 2008, 46:206–212.

6. Skokauskas N, Sweeny E, Meehan J, Gallagher L: Mental health problems in
children with prader-willi syndrome. J Can Acad Child Adolesc Psychiatry
2012, 21:194–203.

7. Whittington J, Holland A, Webb T, Butler J, Clarke D, Boer H: Cognitive
abilities and genotype in a population-based sample of people with
Prader-Willi syndrome. Intellect Disabil Res 2004, 48:172–187.

8. Milner KM, Craig EE, Thompson RJ, Veltman MW, Thomas NS, Roberts S,
Bellamy M, Curran SR, Sporikou CM, Bolton PF: Prader-Willi syndrome:
intellectual abilities and behavioural features by genetic subtype.
J Child Psychol Psychiatry 2005, 46:1089–1096.

9. Roof E, Stone W, MacLean W, Feurer ID, Thompson T, Butler MG:
Intellectual characteristics of Prader-Willi syndrome: comparison of
genetic subtypes. J Intellect Disabil Res 2000, 44:25–30.

10. Dykens EM, Roof E: Behavior in Prader-Willi syndrome: relationship to
genetic subtypes and age. J Child Psychol Psychiatry 2008, 49:1001–1008.



Nugnes et al. Italian Journal of Pediatrics 2013, 39:74 Page 4 of 4
http://www.ijponline.net/content/39/1/74
11. Boer H, Holland A, Whittington J, Butler J, Webb T, Clarke D: Psychotic
illness in people with Prader Willi syndrome due to chromosome 15
maternal uniparental disomy. Lancet 2002, 359:135–136.

12. Dimitropoulos A, Schultz RT: Autistic-like symptomatology in Prader-Willi
syndrome: a review of recent findings. Curr Psychiatry Rep 2007,
9:159–164.

doi:10.1186/1824-7288-39-74
Cite this article as: Nugnes et al.: Good cognitive performances in a
child with Prader-Willi syndrome. Italian Journal of Pediatrics 2013 39:74.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


