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Abstract                                                                                                                                                                                                

Introduction: Neurofibromatosis (NF) is an autosomal dominant neuro-cutaneous disorder. Eight sub-
types of the disease have been proposed till date; neurofibromatosis type –1 (NF1) being the com-
monest variety.   
Objective: Objective of our present study had been to review the prevalence and patterns of 
muco-cutaneous manifestations amongst patients of NF-1, in a population from eastern India.  
Methods: This was a clinical, observational, cross sectional study.  
Results: A total of 51 patients were evaluated. The mean age of the patients was 22.6 years with a 
male-to-female ratio of 0.7. Positive family history in first-degree relatives was found in 18 (35.3%) pa-
tients. Forty-nine patients (96.1%) had neurofibromas including 8 (15.7%) patients of plexiform neu-
rofibromas.  All of our patients had café-au-lait macules (CALM) and freckling was present in 49 
(96.1%) patients. Other associated features in our patients were vitiligo  (3, 5.9%), hairy nevus unre-
lated to plexiform neurofibroma (2, 3.92%), verrucous epidermal nevus (1,  2%), and lichen amyloi-
dosus (1, 1.96%). Macroglossia was found in 2 (3.9%) patients and palatal papules in 2 (3.9%)
patients. Nail dystrophy was found in only one patient. More than 2 Lisch nodules were found in 45
(88.3%) patients.  Mental retardation was found in 5 (9.8%) patients and learning disabilities were 
noted in15 (29.4%) patients.  
Conclusion: Most of our observations were in conformity with the prevailing data. However, a little 
more prevalence of CALM and freckles were noted.  Positive family history and prevalence of  
plexiform neurofibromas and axillary freckling were less frequently seen. The occurrence of freckles 
exclusively on face and the association of vitiligo with NF-1 were notable features. 

Introduction 

Neurofibromatosis (NF) is an autosomal 
dominant neuro-cutaneous disorder, proba-
bly of neural crest origin, that affects all 3 
germinal layers, thereby having the poten-
tial to involve any organ system [1]. Eight 
subtypes of the disease have been proposed 
till date; neurofibromatosis type–1 (NF1) be-

ing the commonest variety. Friedrich Von 
Recklinghausen first described the classical 
features of the disease and pointed out the 
origin of the skin tumor from peripheral 
nerves. NF-1 is characterized by a number 
of distinct and often diagnostic mucocuta-
neous and neurological abnormalities. The 
objective of our present study had been to re-
view the prevalence and patterns of muco- 
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cutaneous manifestations amongst patients 
of NF-1, in a population from eastern India. 
Lack of any formal study on this aspect par-
ticularly from this part of the world led us 
to undertake the present work. 
 

Materials and Methods 

This was a clinical, observational, cross sectional 
study on mucocutaneous manifestations of NF-1. 
The total duration of the study was three years. 
Consecutive patients fulfilling the National Insti-
tute of Health (NIH) Consensus Development 
Conference on neurofibromatosis criteria for the 
diagnosis of NF-1, attending the dermatology out 
patient department of a tertiary care hospital of 
eastern India were included in the present study.  
As a definitive diagnosis of NF1 cannot be made 
in children below the age of 4 years by using the 
NIH criteria, we have excluded the patients be-
low the age of 4 years.  
A detailed history was taken and thorough clini-
cal examination was performed. Ocular examina-
tion and evaluation of mental status were also 
done in every patient. Relevant investigations in-
cluding radiological evaluation of skeleton and 
imaging of brain were done in appropriate cases.  
All data were recorded in a pretested, semi-
structured schedule and statistically analyzed.  

Results 
A total of 51 patients were evaluated (Table 
1). The mean age of the patients was 22.6 
years. Out of the 51 patients, 30 (58.8%) 
were females and 21 (41.2%) were males, 
with a male-to-female ratio of 0.7. Positive 
family history in first-degree relatives was 
found in 18 (35.3%) patients. Forty-nine pa-
tients (96.1%) had neurofibromas including 
8(15.7%) patients of plexiform neurofibro-
mas over different body parts. Twenty-five 
patients (49%) had 1-20 neurofibromas, 9  
(17.7%) had 21-40 neurofibromas, and 15
(29.4%) had more than 40 neurofibromas 
(Figure 1). Two (3.9%)patients of plexiform 
neurofibromas (Figure 2) had no other le-
sions of neurofibroma. Two (3.9%) patients 
did not have any clinically apparent neu-
rofibroma, but fulfilled the diagnostic crite-
ria of NF. All of our patients had café-au-lait 
macules (CALM) (Figure 3) of varying sizes 
ranging from 0.5 cm-13 cm in diameter. 
Freckling (Figure 4) was present in 49 
(96.1%) patients and was most commonly 
(24, 47.1%) generalized in distribution. It 
was restricted to axillary areas in 18
(35.3%), both axillary and groin areas in 3 
(5.9%), only inguinal areas in 3 (5.9%), and 
one patient had only facial freckling.  
Other associated features in our patients 
were vitiligo  (3, 5.9%), hairy nevus unre-
lated to plexiform neurofibroma (2, 3.9%), 
verrucous epidermal nevus (1, 2%), and li-
chen amyloidosus (1, 2%). Macroglossia was 
found in 2 (3.9%) patients and palatal pap-
ules in 2 (3.9%) patients. Nail dystrophy 
was found in only one patient. More than 2 
Lisch nodules were found in 45 (88.3%) pa-
tients.  Mental retardation was found in 5 
(9.8%) patients and learning disabilities 
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Figure 1. Multiple neurofibromas and a café-au-lait 
macule on the back of a woman 

Figure 2. Plexiform neurofibromas and freckling of hands  

Features n (%) 
Café-au-lait macule 51 (100) 
Neurofibroma 49 (96.1) 
Freckling 49 (96.1) 
Vitiligo 3 (5.9) 
Hairy nevus 2 (3.9) 
Macroglossia 2 (3.9) 
Palatal papules 2 (3.9) 
Verrucous epidermal nevus 1 (2) 
Lichen amyloidosus 1 (2) 

Table 1. Distribution of Mucocutaneous                    
Manifestations of NF-1 (n=51) 



were noted in 15 (29.4%) patients. Bony de-
formities were found in 9 (17.7%) patients of 
whom kyphoscoliosis was the commonest 
presentation found in 5 (9.8%) patients. Other 
bony lesions found were pectus carinatum (2, 
3.9%), genu valgum (1, 2%), and widening and 
forward bending of tibia (1,  2%).  
 
Discussion 

Although NF-1 has an autosomal dominant 
mode of inheritance, approximately half of 
the index cases do not have a family history 
and are believed to arise from new muta-
tions [2]. The NF-1 gene is located on chro-
mosome number 17 and the loss of function 
of neurofibromin, the protein product of the 
non-mutated gene, results in increased mi-
togenic signaling leading to Ras-mediated 
uncontrolled cell growth and development 
of tumors [3]. This however cannot explain 
the non-tumor manifestations of NF-1. The 
sporadic occurrences, which constitute 30-
50% cases, probably arise from germ cell 
(usually paternal) mutations [4]. In our se-
ries, a positive family history was found in 
only 35% of the patients pointing towards a 
high incidence of sporadic cases. In our 
study population there was a slight female 
preponderance (M: F= 0.7).  Predominant fe-
male affection (M: F=0.71) was also reported 
in other studies [5]. 

CALMs, which are the first sign of NF-1, 
signify collection of heavily pigmented 
melanocytes of neural crest origin in the 
epidermis [2]. The lesions increase in size 
during the first decade, majority being less 

than or equal to 10 cm in greatest dimen-
sion but the size may vary from 0.5-50 cm 
[6]. Ninety-five percent of patients of NF-1 
have CALM by the time they reach the 
adulthood [4]. In our series, occurrence of 
CALM was universal. 

Neurofibromas are benign nerve sheath tu-
mors appearing as discrete swellings arising 
from peripheral nerves [2]. On the other 
hand, plexiform neurofibromas are diffuse, 
elongated fibromas coursing along the 
nerves. Neurofibromas ranging in number 
from 1 to more than forty were observed in 
49 (96.1%) patients of our series including 
8 patients (15.7%) of plexiform neurofi-
broma. Two patients of our series had only 
plexiform neurofibromas, a finding rarely 
reported in the literature [7]. Incidence of 
plexiform neurofibroma varies between 17-
30% in different series [4, 8, 9]. The lifetime 
risk of progression to malignant peripheral 
nerve sheath tumor is about 10%, predomi-
nantly from preexisting plexiform neurofi-
bromas [3]. None were seen in our series 
though. 

Freckling localized or generalized, an impor-
tant diagnostic cutaneous finding, was seen 
in 49 (96.1%) cases in the present series. 
Most of our patients (24, 47.1%) had gener-
alized freckling. Freckling, localized exclu-
sively to the axillae, was seen in only 18
(35.3%) patients, which is in sharp contrast 
to the findings (70-8%) documented in the 
existing literature [2, 6]. As intertriginous 
freckling are not related to sun exposure 
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Figure 4. Axillary freckling in a woman 

Figure 3. Café-au-lait macules and                             
neurofibromas on chest 



these are considered as pathognomonic of 
NF-1. One of our patients had only facial 
freckling, which is probably a new associa-
tion of the disease. 
Generalized pruritus as a presenting symptom 
was seen in 9 (17.7%) patients of our present 
series and could be explained by the increased 
number of mast cells in NF [2]. 
Oral lesions in the form of papillomatous 
tumors of palate, buccal mucosa, tongue 
and lips are seen in 5-10% of the patients 
[6]. We came across 2 cases (3.92%) of pala-
tal papules. In addition, there were 2 (3.9%) 
patients who had macroglossia. Macroglos-
sia, described in NF-1 is usually unilateral; 
however in our patients the macroglossia 
was diffuse. We did not come across a sin-
gle case of pseudoatrophic hypopigmented 
macules mentioned in the literature [2]. 
Hairy nevus unrelated to plexiform neurofi-
broma, was seen in 2 patients but is 
unlikely to be of significance. In our series 
the prevalence of vitiligo in NF-1 patients 
was 5.9% that is clearly higher than the 
worldwide prevalence of vitiligo (1%). Two or 
more Lisch nodules were detected in 45 
(88.2%) cases in the present study. However 
their incidence was much lower (73%) in 
one Indian series [10].   
Thus, most of our observations were in con-
formity with the prevailing data. However, a 
little more prevalence of CALM and freckles 
were noted.  Less frequent occurrence was 
noted pertaining to family history, plexiform 
neurofibromas, and axillary freckling. The 
occurrence of freckles exclusively on face 
and the association of vitiligo with NF-1 
have not been described in the existing lit-
erature.  

References  
1. Khan AN, MacDonald ITS, Desai N, Bibi N, Al-Okaili 

R. Neurofibromatosis Type 1. e-medicine. Available 
at: www.emedicine.com/radio/TOPIC474.HTM. Ac-
cessed on: 5.08.09 

2. Listernick R, Charrow J. The neurofibromatosis. In: 
Wolf K, Goldsmith LA, Katz SI, Gilchrest BA, Paller 
AS, Leffel DJ. eds. Fitzpatrick’s Dermatology in Gen-
eral Medicine.7th ed. New York: McGraw Hill, 2008: 
pp.1331-1339.  

3. Theos A, Korf BR. Pathophysiology of neurofibroma-
tosis type 1. Ann Intern Med 2006; 144; 842-849. 
PMID: 16754926  

4. Hirsch NP, Murphy A, Radcliffe JJ. Neurofibromato-
sis: clinical presentations and anaesthetic implica-
tions. Br J Anaesth 2001; 86: 555-564. PMID: 
11573632 

5. Wolkenstein P, Zeller J, Revuz J, Ecosse E, Leplège 
A. Quality-of-life impairment in neurofibromatosis 
type 1: a cross-sectional study of 128 cases. Arch 
Dermatol 2001; 137: 1421-1425. PMID: 11708944 

6. Harper JI, Trembath RC. Genetics and genoderma-
toses. In: Burns T, Breathnach S, Cox N, Griffith C 
eds. Rook’s Textbook of Dermatology.7th ed. London, 
Blackwell Science, 2004: p.12.1-12.85. 

7. Khachemoune A, Al Aboud K, Al Hawsawi K. Diffuse 
plexiform neurofibroma in a 13-year-old girl. Der-
matol Online J   2003; 9 (5): 23. PMID: 14996396 

8. Cnossen MH, de Goede-Bolder A, van den Broek 
KM, Waasdorp CM, Oranje AP, Stroink H, et al. A 
prospective 10 year follow up study of patients with 
neurofibromatosis type 1. Arch Dis Child 1998; 78: 
408-412. PMID: 9659085 

9. Noble F, Kornberg AJ, Elder JE, Delatycki MB. Ret-
rospective analysis of patients attending a neurofi-
bromatosis type 1 clinic. J Paediatr Child Health 
2007; 43: 55-59. PMID: 17207057 

10.Gaonker CH, Mukherjee AK, Pokle M. Involvement 
of the eye and orbit in neurofibromatosis type 1. In-
dian J Ophthalmol 1992; 40: 2-4.PMID: 1464449 

J Turk Acad Dermatol 2008; 2 (4): jtad82401a. http://www.jtad.org/2008/4/jtad82401a.pdf 

Page 4 of 4 
(page number not for citation purposes) 


	Abstract
	Introduction
	Materials and Methods
	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


