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1. Introduction

Phacomatoses also known as neurocutaneous syndromes, represent a diverse

group of congenital disorders that encompass abnormalities of neuroectodermal
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and, at times, mesodermal development, hence preferentially manifesting as mal-
formations in the skin, eye, and central nervous system (CNS) [1].

These are hereditary or congenital diseases having variable modes of trans-
mission [1]:

- Neurofibromatosis type 1 (NF1) and type 2 (NF2).
- Tuberous sclerosis of Bourneville.

- Von Hippel-Lindau disease.

- Sturge-Weber-Krabbe syndrome.

- And various neuro-ectodermal dyssembryoplasias.

Neurofibromatosis type 1 (NF1) or Von Recklinghausen disease is one of the
most frequent autosomal dominant genetic disorders [2].

NF1 is subject to great phenotypic variability. The diagnostic is based on the
National Institute of Health in Bethesda criteria (1988) constituted in the simul-
taneous presence of light brown spots on the skin, neurofibromas, and Lisch
nodules [3].

NF1 patients have a cumulative lifetime risk of developing malignant peripheral
nerve sheath tumors (MPNST) of 8% - 16% and occurs mostly at ages 20 - 35 years
[4]-[9]. Most, if not all, MPNSTSs in patients with NF1 appear to develop from
preexisting plexiform neurofibromas or non-dermal neurofibromas which have
undergone malignant transformation [6] [10] [11]. Seventy percent of these tu-
mors are of high-grade that can metastasize widely and entail a poor prognosis
[7].

Congenital dysplasia of the long bones (mostly tibia but also fibula, radius and
ulna) is a classic manifestation of NF1 (7.2%) [11]. Bowing of long bones leads to
visible deformity and fragile bone that is susceptible to fracture [12]. Repeated
fractures with failure to heal can lead to the development of pseudarthrosis (failure
of primary union of the separate bone ends can create a false joint) (2% - 3.6%)
[11] [13].

The great clinical variability of this disease, its tumor risks and its totally un-
predictable evolution impose an early management with a regular follow-up of
the affected subjects.

The treatment of NF1 is essentially symptomatic. However, significant advances
in research allow us to reasonably open therapeutic perspectives in the medium
and long term [3].

NF1 remains an underestimated disease and is not well known by the popula-
tion. Indeed, apart from the aesthetic damage, patients very rarely consult a doc-
tor.

We report three cases of neurofibromatosis type 1 disease with literature re-
view, collected in the department of neurology and internal medicine from Na-
tional Hospital of Niamey

2. Observations

++» Observation 1

1) M., consults for subcutaneous nodules.
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The diagnosis of Von Recklinghausen’s disease was retained on the associa-
tion of cutaneous signs (presence of more than six light brown spots on the skin
larger than 5 mm with neurofibromas: Figure 1, Figure 2), ophthalmological
signs (bilateral Lisch nodules).

The patient was under surveillance and did not receive any specific treatment.
Currently, she is pubescent and only complains of an increase in the size of the
subcutaneous neurofibromas which are beginning to be aesthetically embarrass-
ing.

In the future, surgical removal of the subcutaneous neurofibromas may be
considered.

Regular follow-up is maintained because of the risk of malignant degenera-
tion:

Clinically: sensitivity, size, consistency.

Paraclinical: skin biopsy, extension assessment: CT scan or MRL

(a) (b)

Figure 1. (a) Light brown spots on the skin observed in case 1; (b) Hyperchromi-
ques Macules observed in case 1.

Figure 2. Subcutaneous neurofibromas Ob-

served in case 1.
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% Observation 2

E. M., consults for cutaneous nodules.

The diagnosis of Von Recklinghausen’s disease was retained on the associa-
tion of cutaneous signs (cutaneous neurofibromas disseminated all over the
body: Figure 3), ophthalmological signs (bilateral Lisch nodules: Figure 4) and
orthopedic signs (scoliosis-like deformation of the spine).

The patient was put under surveillance without any specific treatment.

An Orthopedic consult was requested regarding his scoliosis (Figure 5).

At present, any complaints but aesthetic discomfort that prevents him from
having a normal social life for a man of his age. A psychological consultation was
instituted.

Surgical removal of the largest and most unsightly cutaneous neurofibromas
may be considered.

Regular follow-up is maintained because of the risk of malignant degenera-
tion:

Clinically: tenderness, size, consistency.

Paraclinical: skin biopsy, extension assessment (CT scan or MRI).

% Observation 3

I.H., consults for right leg pain.

The diagnosis of Von Recklinghausen’s disease was retained on the associa-
tion of subcutaneous signs (subcutaneous neurofibromas disseminated all over
the body), ophthalmological signs (bilateral Lisch nodules: Figure 6) and ortho-
pedic signs (Congenital dysplasia of the long bones (tibia and fibula, ulna).

The patient was put under surveillance without any specific treatment.

An Orthopedic consult was requested regarding his Congenital dysplasia of
the long bones.

At present, any complaints but aesthetic discomfort that prevents him from
having a normal social life for a man of his age. A psychological consultation was

instituted.

Figure 3. Cutaneous neurofibromas observed in case 2.
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Figure 4. Lisch nodules observed in case 1.

Figure 5. Rachis radiograph image of case 2
showing scoliosis.

Figure 6. Lisch Nodules observed in case 3.
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Surgical removal of the largest and most unsightly cutaneous neurofibromas
may be considered.

Regular follow-up is maintained because of the risk of malignant degenera-
tion:

Clinically: tenderness, size, consistency.

Paraclinical: skin biopsy, extension assessment: CT scan or MRI.

3. Discussion

Neurofibromatosis type 1 (NF1) is the most frequent of the phacomatoses and
neurofibromatosis. It accounts for 95% of all NFs, with a prevalence of approx-
imately one in 4000 individuals, and an incidence of approximately one in 3000
to 3500 births, with a homogeneous worldwide distribution [3]. Patients with
NF1 are estimated to number 2 to 3 million worldwide.

In France, the number of NF1 patients is estimated at 20,000, whereas in
America, the figure is higher and close to 100,000 [14]. In Africa: 11 cases of
NF1, over a period of 10 years, were found in 2006 in Guinea [8], while in Ba-
mako, 16 cases of neurofibromatosis type 1 over 5 years, were recorded in 2010
[9]. 124 patients with Neurofibromatosis 1 were seen during two studies at Ilori
and Benin City, Nigeria [15] [16]. In Niger, there is not yet a register of NF1 pa-
tients.

There is no predominance of sex (sex ratio = 1) or race, women and men are
affected in the same way [7] [17].

In our series the 3 cases are divided into one female and two males (Table 1).
Cissé A, and coll in Bamako, Odebode T.O and coll in Ilori found a sex ratio F/H
= 1.5 [15] [16]. The first clinical manifestations are rare before the age of 5 years.
However, the clinical signs may be present from birth or only appear in adult-
hood. Its penetrance is almost complete at the age of 8 years [3].

In our series, our 3 patients are relatively young, aged respectively 14, 18 and
30 years. This can be explained by the appearance of neurofibromas most often
from puberty onwards [10] [11], which is the reason for consultation.

Neurofibromatosis type 1 (NF1) or Von Recklinghausen disease is a genetic
disorder with autosomal dominant transmission [12], with an incidence of 1 in
3500 births of which 50% of the cases are sporadic, covering de novo mutations,
a patient can transmit the disease to each of his or her children with a risk of
50% whatever the sex. Between 30% and 50% of patients have neomutations and
in this case, neither of the patient’s parents is ill [13]. The great phenotypic va-
riability of this disease may lead to the presence of a family history being over-
looked. Approxymately 50% of cases have a family history of autosomal domi-
nant transmission [15] [16].

Its search is therefore done through a rigorous interrogation [13].

In our series, none of the patients had a relative with NF1 (Table 1).

Consanguineous marriages are sometimes the source of rare and mostly se-

vere genetic disease [14]. The reason for this statement is unknown. In Great
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Table 1. Socio-demodraphic and clinical presentation of neurofibromas type 1.

No. 1 No. 2 No. 3
Sex Female male Male
Age 14 years 30 years 18 years
Marital status Not married married Not married
Profession student trader student
medical background No hypertension No
Consanguinity No first degree No
Date of onset 05/07/2017 15 years 18 years
Téches café au lait macules 18 No 09
Subcutaneous nodules 10 No 04
Cutaneous nodule No 50 skin nodules No
Lisch nodules Yes Bilateral Yes
Neurofibromas Yes yes Yes
CNS injuries No No No
Histopathologic exam Yes yes Yes

Congenital dysplasia of the long

Other complications No scoliosis of the spine
P P bones (tibia and fibula, ulna
Duration of follow-up 4 years 14 months 8 months
complications
No No No

after treatment

Britain, about 35% of children with rare genetic diseases are the result of a con-
sanguineous marriage [14]. In our series, case number 2 is from a consanguine-
ous marriage.

In our series, café au lait spots were present in patient number 1 and 3, and
absent in patient number 2 (Table 1). This may be due to the fact that café au
lait spots are the first signs of the disease [3]. In adolescence, they are present in
more than 99% of cases, in adult life they often become paler, inconspicuous and
some disappear [15]. Neurofibromas were present in all 3 patients. This can be
explained by the fact that patients consult most often after the appearance of
neurofibromas or when they become troublesome.

Cissé A, et al. in Bamako found that café au lait spots and neurofibromas were
present in all their patients. All patients had neurofibromas, with Odebode T.O
and coll study in Ilori [15] [16]. The age of onset of café au lait spots existed
from birth. These results have been demonstrated in the literature, which states
that the age of onset of café -au-lait spots is most often congenital or within the
first 2 years of life [3].

The café au lait spots were dark brown in color. This is consistent with some
studies in the literature [5] [15] [16]. The diameters of the café au lait spots
ranged from 5 mm to 12 cm. Some studies [5] [15] [16], say that the diameter of

the café au lait stains varies from 0.5 to 50 cm but the majority of them are less
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than 10 cm. The café au lait spots were scattered all over the body without any
preferential location [17] [18].

This is consistent with the literature. Indeed, for some authors [3], the distri-
bution of café au lait spots is random. No study has yet given a predilection place
for the café au lait macules.

In our series, patient number 1 and 3 underwent the counting of the number
of café au lait spots, and they were respectively 18 and 9. For Cissé A, et al in
Bamako, patients with a number of café au lait spots between 11 and 20 were in
the majority at 45.4%. No study has determined a fixed number of café au lait
spots in a patient. The patient had café au lait spots with well-defined contours
as in other studies in the literature [5] [15] [16].

The age of onset of neurofibromas was 11, 15 and 16 years for patients num-
ber 1, 2 and 3 respectively. Other works have found similar results, which say
that neurofibromas rarely appear in early childhood [16]. For some, they appear
only at puberty and are present in 95% of NF1 patients in adulthood [19] [20].

In our series we recorded 2 types of neurofibromas: cutaneous and subcuta-
neous, this is in line with the literature which states that depending on where the
tumor develops on the peripheral nerve pathway: from the small intradermal
nerve endings to the large nerve trunks, the tumor developed will be, cutaneous,
subcutaneous or plexiform [21] [22]. The size and number of neurofibromas was
variable in our series as in the literature [16].

In our series, cutaneous neurofibromas are on all parts of the body for the pa-
tient. Like ours, other studies [16] [22], say that the main site of neurofibromas
is the trunk, but other parts of the body are not spared.

Lisch nodules, were found in our 3 patients aged 14 and 30 years respectively,
which is consistent with some studies that state that Lisch nodules are rare be-
fore six years, they are present in more than 90% of cases after 16 years [7] [15]
[23]. Other manifestations such as optic tract glioma [24], lentigines, neurologi-
cal, endocrine... were not detected.

On the other hand, patient number 2 presented an orthopedic complication
such as scoliosis, which is in line with the literature: Scoliosis is the most fre-
quent bone manifestation, it evolves from a very young age without any relation
to a growth spurt. It is found in 10% to 30% of NF1 cases [16].

Aesthetic damage was present in our patients. The priority request of the pa-
tients in our study was the treatment of neurofibromas which were unsightly.
According to one study [12], the aesthetic impact can sometimes be considera-
ble, resulting in social handicap. Cutaneous neurofibromas often have serious
psychological and social consequences because of their displaying, sometimes
spectacular character [7]. The ophthalmological assessment was requested in our
study, with the aim of detecting Lisch nodules or iris hamartomas, the presence
of which is pathognomonic of neurofibromatosis type 1 [7]. Lisch nodules were
found in our 3 patients.

The brain scan was requested in 2 of our patients to look for an optic tract

glioma which is the most frequent intracerebral tumor in NF1 [16], and which is
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most often asymptomatic [19]. Cerebral CT scan is also systematically proposed
by some authors such as Riccardi [25]. For others, neuroimaging is only essential
if there are neurological and/or ophthalmological signs suggestive of a cerebral
anomaly [20]. The brain scan was normal in our 2 patients.

Indeed, the average age of onset of optic tract glioma is 4 to 5 years [16].

Bone radiography was requested in all 3 patients. Patient number 2 had a sco-
liosis-like deformity of the spine.

Some authors believe that bone radiographs should be part of the initial wor-
kup of NF1 because the study of the spine (clinical and radiological) is of diag-
nostic interest since it is one of the privileged sites of the disease [17] [25] [26].

Biopsy and anatomopathological examination helped us in the histopatholog-
ical diagnosis of neurofibromas.

Histologically, neurofibromas are heterogeneous tumors. They are formed by
the proliferation of Schwann cells, neurons, perineural cells, fibroblasts and mast
cells [21].

This is consistent with the findings in our patients. Abdominal ultrasound was
performed in our patients to look for deep neurofibromas.

For some authors, its systematic practice in the initial workup of NF1 is con-
troversial. However, it may be useful in the search for deep neurofibromas [17].
Depending on the series, involvement of the gastrointestinal tract is present in
12% to 40% of NF1 cases, mainly after 11 years of age. The frequency of diges-
tive neurofibromas has been estimated to be about 2% of patients [17] [21].

Cardiac ultrasound was normal in our 3 patients. In the literature, it is said
that it is not systematically performed in the initial work-up of NF1. However,
cases of cardiac tumors have been described in adults and children with Von
Recklinghausen disease [18], as well as other cardiac pathologies [17] [27] [28]
[29] [30].

In our study, cutaneous and ophthalmological manifestations were sufficient
to make the diagnosis.

Treatment for neurofibromatosis type 1 depends on the symptoms that a pa-
tient has (dermal neurofibromas, bony lesions, malignant peripheral nerve sheath
tumors, brain tumors).

To date, there is no specific treatment for neurofibromatosis type 1. The man-
agement of NF1 patients therefore consists of regular, essentially clinical, sur-
veillance and treatment of complications when they appear [17].

It is essentially, if not exclusively, surgery, which is the preferred treatment,
since there is no other therapeutic initiative, neither preventive nor curative of
the disease [31]. This surgery is only palliative, as it does not modify the general
evolution of the disease. However, significant advances in research allow us to
reasonably open up therapeutic perspectives in the medium term [3].

In the literature, the case of a first observation of an adult with NF1 compli-
cated with inoperable deep spinal plexiform neurofibromas treated successfully

with trametinib, an anti-MEK has been reported. Von Recklinghausen disease
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exposes patients to social disability. Neurofibromas were the major complaint in
our 3 patients because of their unaesthetic character. The only possible treat-
ment remains surgical [31] [32] [33].

In our series, no patient benefited from surgical treatment. Patient number 2
is undergoing psychotherapy and orthopedic follow-up. The need for psycho-
logical support for patients and their families should be evaluated systematically
and offer it when needed. Social support should be offered to patients and their
families, along with guidance and advise through the various domains of social
intervention [17] [24].

4. Conclusions

Neurofibromatosis type 1 or Von Recklinghausen disease is one of the most fre-
quent genetic diseases. It is part of the phacomatoses. Its penetrance is almost
complete at the age of 8 years.

NF1 is characterized by a very high variability of its clinical expression, even
within the same family. Its diagnosis is based on international clinical criteria
defined in 1988. The clinical polymorphism of this disease, its tumor risks and
its totally unpredictable evolution which can put at stake the vital prognosis,
impose an early management with a regular follow-up of the affected subjects.

Unfortunately, the therapeutic strategy is still limited to the treatment of the
different manifestations. However, with gene therapy, it will be possible in the
near future to intervene at the very origin of the disturbances and to palliate all
the pathological consequences.

The development of multidisciplinary centers for the care of NF1 patients will
improve the level of knowledge of professionals and the population, homogenize
monitoring and treatment procedures, and establish phenotype-genotype corre-
lations facilitating prevention, monitoring and support of patients.

In our series, the epidemiological, clinical, paraclinical and therapeutic data
are the same with the literature.

This disease is probably underestimated in our region due to the absence of

previous regular studies on NF1.
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