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Introduction
Neurofibromatosis (NF), which was first reported by von Recklinghausen [1], is an autosomal dominant neurocutaneous syndrome 
[2]. Riccardi proposed a useful NF classification system, which divides NF forms into eight types [3]. Most types of NF present 
schwannoma or neurofibroma and high incidence of café-au-lait spots. NF type 1 (NF-1, also called von Recklinghausen disease) 
is the most common neurofibromatosis, occurring in 1 in 3,000 to 4,000 individuals in the United States and worldwide, and the 
prevalence of NF type 2 (NF-2) is around 1 in 25,000 individuals in the United States or 1 in 33,000 people worldwide [4,5]. An 
estimated 100,000 Americans have a neurofibromatosis disorder, which occurs in both sexes and in all races and ethnic groups. 
Most nerve-associated tumors are benign, although occasionally they may become malignant [4]. NF type 3 (NF-3) to type 8 (NF-
8) are very rare but accurate their incidences are not known.

Abstract
A 65-year-old woman developed freckling on her skin from axillary to inguinal regions at age 40. At age 55 and 63, she had respectively, 
a subcutaneous tumor from her right buttock and a left acoustic tumor removed, in both cases, histopathological analyses diagnosed 
a schwannoma. At age 65, she was admitted to our hospital for a detailed examination of an abdominal mass previously detected by 
MRI. The patient had no family history of schwannoma, nor presented café-au-lait skin spots. The abdominal mass was diagnosed 
as a retroperitoneal tumor by enhanced-CT-scan, MRI and FDG-PET/CT. Needle biopsy examinations confirmed a schwannoma 
diagnosis. Thus, we considered this as a very rare case of late-onset neurofibromatosis speculated as type 7.
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Case Report
A 65-year-old woman developed freckling on her skin from axillary to inguinal regions at age 40. At age 55, a small subcutaneous 
tumor was removed from her right buttock, and histopathologically diagnosed as a schwannoma. At age 63, she experienced left-
ear hearing loss, a left acoustic tumor was identified and removed, and histopathological analyses indicated another schwannoma. 

According to criteria set forth in a National Institute of Health (NIH) consensus conference [6], the patient with NF-1 (classic form) 
must present two or more of the following clinical features: (1) six or more café-au-lait spots over 5 mm in maximum diameter for 
prepubertal patients, and over 15 mm maximum diameter in postpubertal patients, (2) two or more neurofibromas of any type, or 
one plexiform neurofibroma, (3) axillary or inguinal freckling, (4) optic glioma, (5) two or more Lisch nodules, (6) a distinctive 
osseous lesion, (7) a first-degree relative with NF-1 by these criteria [1,6]. As for NF-2 (central form), diagnosis requires at least one 
of these features to be present: (1) bilateral eighth nerve masses, (2) a first-degree relative with NF-2 and either unilateral eighth 
nerve mass, or two of the following lesions: neurofibroma, meningioma, glioma, schwannoma, or juvenile posterior subcapsular 
lenticular opacity [6]. NF-3 (mixed form), NF type 4 (variant form), NF type 5 (NF-5: segmental form) and NF type 6 (“spot” 
form) all show café-au-lait spots [3]. In NF type 7 (NF-7: late-onset form), neurofibromas do not become apparent before the end 
of the third decade and café-au-lait spots are not observed [1,3,6]. NF-8 (unspecified form) has typical features of NF but does not 
fit into one of the aforementioned categories [3]. NF-7 occurs rarely in late adulthood (from age 30 onward) and is characterized 
by schwannoma or neurofibroma, skin freckling, but no café-au-lait spot [3]. In this report, we present a first Japanese case of late 
onset NF speculated as type 7 which is pointed out in the literature.
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Discussion

Based on these findings, we propose a diagnosis of NF-7, which is a late-onset NF form associated with freckling and schwannomas 
but not with café-au-lait spots. 

Figure 1: (A) Skin freckling from axillary to inguinal regions. Café-au-lait spot are not observed; (B) Enhanced-CT-scan reveals the 
presence of a retroperitoneal mass just behind the duodenum (arrowhead). Abdominal lymph node enlargement is not presents; (C) FDG-
PET/CT shows a high FDG-uptake lesion at the level of the enhanced CT-scan-identified mass (arrowhead), indicating a retroperitoneal 
tumor. No abnormal FDG-uptake lesions suggesting a malignant tumor are observed; (D) Hematoxylin-eosin stained tissue biopsied by 
needle from the retroperitoneal tumor. Cells present a narrow, elongated, and wavy shape, with tapered ends interspersed with collagen 
fibers, typical of schwannoma

NF is inherited in an autosomal dominant manner [2]. NF-1 and NF-2 genes are respectively localized on chromosomes 17q11 
and 22q12 [1,2,7]. The NF-1-associated gene product is neurofibromin, which influences cell proliferation and differentiation, 
whereas the NF-2-associated gene product is merlin (or schwannomin) [7]. Recently the neurofibromatoses are considered as 
a group of three genetically distinct disorders that cause tumors to grow in the nervous system. The disorders have classified as 
NF-1, NF-2, and a type that was once considered to be a variation of NF-2 but is now called schwannomatosis. The reason of 
occurrence of these tumors is not completely known. These mutations have the genes identified as NF1, NF2 and SMARCB1/
INI1 [4]. On the other hand, sporadic cases can also occur [1]. The criteria set forth in a NIH consensus conference is consisted of 
clinical aspects including family history of NF [6], As to a diagnostic criteria for NF-2, modifications to NIH consensus diagnostic 
criteria for NF-2 have been suggested to enable initial assessment for diagnosing people who present without bilateral vestibular 
schwannomas as having NF-2, particularly people with a negative family history of NF-2 by Baser et al. in 2002 [8,9]. In the 
modified criteria for NF-2, following new two conditions are added to NIH consensus diagnostic criteria such as: (1) unilateral 
vestibular schwannoma and any two of meningioma, schwannoma, glioma, neurofibroma, posterior subcapsular or lenticular 
opacities, or (2) multiple meningiomas and unilateral vestibular schwannoma or any two of schwannoma, glioma, neurofibroma 
or cataract. These modified clinical diagnostic criteria for NF-2 have been found to improve sensitivity substantially without 
affecting specificity [8,9]. According to this modified criteria, there may be the possibility of NF2 in our case who has unilateral 
vestibular schwannoma and two of other schwannomas. But we considered that there is a fundamental discussion whether NF-2 
can be diagnosed without family history of NF-2 because this is an inherited disease in an autosomal dominant manner although 
only approximately 50% of individuals with NF-2 have an affected parent [8]. The diagnosis of NF-2 is based on clinical criteria 
and the NIH consensus diagnostic criteria are still used to diagnose the case of NF-2 worldwide [6-8]. The mutational analysis of 
NF is not required to make a diagnosis of NF in all criteria for NF [1-3,6,8,9]. Our patient of this case report did not want to take 

At age 65, she was admitted to our hospital for a detailed examination of an abdominal mass, 20 mm in maximum diameter, 
previously detected by MRI. The patient had no family history of schwannoma, and presented freckling without café-au-lait spots 
(Figure 1A). No Lisch nodules were found upon ophthalmological examination. She reported left-ear hearing loss, but no other 
neurological abnormalities were observed. Enhanced-CT-scan revealed a retroperitoneal tumor, 20 mm in maximum diameter, 
positioned just behind the duodenum (Figure 1B). Abdominal lymph node enlargement was not present. FDG-PET/CT showed 
a high FDG-uptake lesion in the same location, confirming CT scan findings. No abnormal FDG-uptake lesions suggesting a 
malignant tumor were observed (Figure 1C). Needle biopsy of the retroperitoneal tumor was next performed. Histopathological 
analyses of the removed tissue revealed the presence of Antoni type A tissue, consisting in fascicles of elongated, bipolar cells, 
typical of schwannoma (Figure 1D).
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In 1999, Drews et al. reported one case of NF-7 [2], and Yildirim et al. reported another case of NF-7 in 2004 [11]. These two 
cases showed no family history of schwannoma, nor café-au-lait spots. The 49-year-old woman reported by Drews et al. presented 
malignant schwannoma in the left rib. The 68-year-old man reported by Yildirim et al. had cranial meningioma. In Japan, a 
57-year-old woman with a late-onset NF type was reported to have developed neurofibromas on her right upper limb at age 30 but 
not café-au-lait spots, but was diagnosed with a deep-seated segmental NF (NF-5) form in 2000 [12]. And a 59-year-old Japanese 
man with a late-onset NF type revealing NF1 mutation was reported in 2015 [13]. He had developed neurofibromas on the trunk 
and bilateral extremities without café-au-lait spots after the age of 40. He was a rare case of NF-1 revealing a late-onset NF with 
mutation of NF1 gene. Table 1 presents clinical features of previously reported NF-7 cases and Japanese late-onset NF cases which 
descriptions of clinical features are precise.

Because our patient developed axillary and inguinal freckling at age 40 and schwannomas in the left acoustic nerve, right buttock, 
and retroperitoneal space, but presented no family history of NF nor café-au-lait spots, we speculated this a case of late-onset form 
of NF (NF-7) according to NIH consensus diagnostic criteria [6]. 

a mutational analysis but had no family history of NF-2. And the average age of onset of NF-2 is 18 to 24 years. Almost all affected 
individuals of NF-2 develop bilateral vestibular schwannomas by age 30 years and individuals older than age 30 years who have a 
unilateral vestibular schwannoma are at very low risk of developing NF-2 [4,8-10]. But our patient of this case report had unilateral 
vestibular schwannoma at age of 63. Therefore we considered that the possibility of diagnosis of NF-2 according to the modified 
criteria by Baser et al. in 2002 cannot be denied completely without genetic analysis but the possibility is very low from the view 
of clinical aspects in our patient.

54321Case

late-onset NF
(speculated as NF-7)late-onset NF (NF-1)late-onset NF 

(NF-5)NF-7NF-7Diagnosis

6559576849Age at diagnosis 
(y.o.)

femalemalefemalemalefemaleGender

nonenonenonenonenoneFamily history of 
NF

schwannomas of the left 
acoustic nerve, right buttock 

and retroperitoneal space

no malignant tumors
tumor markers were normal

neurofibromas of the 
trunk and bilateral 

extremities

neurofibromas of 
the right upper 
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neurofibromas of 
the abdomen

meningioma in the 
anterior fossa (view 
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neurofibromas of the 
right rib, pelvis, right 

femur malignant 
schwannoma of the 

right rib, liver (meta- 
stasis) uterine myoma 

(benign)

Tumor 
manifestation

NoneNoneNoneNoneNoneNo café-au-lait spots

freckling on the skin from 
axillary to inguinal regions 

at age 40

freckling on the bilateral 
upper back and left lower 

back in his 20s
noneNoneNoneFreckling

NoneNoneNoneNoneNoneLisch nodules

not examinedmutation of NF1 genenot describednot describednot describedGenetic analysis

surgical removalnot describedsurgical removalsurgical removalsurgical removal and 
chemotherapyTherapy

AliveAlivedead of fluminant 
hepatitisAlivedead of disseminated 

tumor diseasePatient status

This case 2016Uchiyama et al. 2015Ogose et al. 2000Yildrim et al. 2004Drews et al. 1999Source year

1312112# of reference

NF: neurofibromatosis; NF-1: neurofibromatosis type 1; NF-5: neurofibromatosis type 5; NF-7: neurofibromatosis type 7
Table 1: Clinical features of previously reported NF-7 cases

Hence, this report is the first to describe a Japanese case of late-onset NF speculated as NF-7 based on the NIH consensus diagnostic 
criteria. And we considered that this raises the discussion whether NF-2 can be diagnosed without family history of NF-2 because 
this is a genetic disorder.

Conclusion
NF-7 is a very rare type of neurofibromas which occurs rarely in late adulthood and is characterized by schwannoma or 
neurofibroma, skin freckling, but no café-au-lait spot. In this report, we present a first Japanese case of late-onset NF speculated as 
NF-7 which is pointed out in the literature. But, according to the modified criteria for NF-2 by Baser et al. (2002), the possibility 
of diagnosis of NF-2 cannot be denied completely without genetic analysis.
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