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Neurofibromatosis—Noonan syndrome (NFNS) is an exceptional disease combining two
autosomal dominant conditions: neurofibromatosis type 1 (NF1) and Noonan syn-
drome. Herein, we report the case of a 37-year-old female patient with a history of
Hashimoto thyroiditis who exhibited typical symptoms of pheochromocytoma, which
was confirmed with hormonal assessment. On physical examination, she exhibited
cutaneous features of NF1. She also had short stature and dysmorphic syndrome
consistent with NS. Thus, the diagnosis of NFNS was retained. A cerebral magnetic
resonance imaging was carried out, revealing a temporal cavernoma. This case is, to
our knowledge, the first report of NFNS with cerebral cavernoma, adding new insight
into the clinical spectrum of this rare syndrome. Definitely, gaps remain in our

hemangioma

Introduction

Neurofibromatosis-Noonan syndrome (NFNS) results from
the combination of features from two autosomal dominant
conditions: neurofibromatosis 1 (NF1) and Noonan syndrome
(NS).

NF1 is a rather common genetic condition attributable to a
germline mutation in the NF1 gene, affecting 1 in 3,000 births,
with a broad spectrum of clinical manifestations dominated by
skin, neurological, and skeletal aberrations." The diagnosis is
based on the updated criteria of the U.S. National Institutes of
Health Consensus Development Conference.?

NS is also a frequent disease, with a prevalence of 1 to
2,500 individuals, resulting from mutations in the genes
coding for components or regulators of the Ras/mitogen-
activated protein kinase pathway, a pivotal element in cell
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understanding of NFNS, and therefore, other studies are warranted.

differentiation, expansion, as well as its survival,? thus
explaining its wide range of clinical manifestations. Never-
theless, short stature, distinctive craniofacial dysmorphia,
and cardiovascular abnormalities represent the hallmark
features of NS.* In addition to molecular testing, the diagno-
sis can be established via the Van der Burgt criterion.”

Herein, we report a unique case of NFNS with gripping
comorbidities: Hashimoto thyroiditis, pheochromocytoma,
and cerebral cavernoma, while reviewing the current litera-
ture on these occurrences.

Case Description

A 37-year-old woman with a family history of NF1 in her
father and hypothyroidism in her paternal cousin. She had a
notable personal history of Hashimoto thyroiditis and had

© 2025. The Author(s).

This is an open access article published by Thieme under the terms of the
Creative Commons Attribution License, permitting unrestricted use,
distribution, and reproduction so long as the original work is properly cited.
(https:/[creativecommons.org/licenses/by/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India


https://orcid.org/0000-0002-5287-3044
mailto:trimeche.oumeymaa@gmail.com
https://doi.org/10.1055/s-0045-1813710
https://doi.org/10.1055/s-0045-1813710

Trimeche et al.

Neurofibromatosis-Noonan Syndrome

Fig. 1 Low hairline of the patient.

regular menses since the age of 13 years. She was admitted to
the intensive care department for severe hypoxemic infec-
tious pneumonia. Upon her admission, she had severe par-
oxysmal hypertension and tachycardia associated with
moderate hypokalemia of 3 mmol/L. She was treated with
antibiotics, continuous positive airway pressure, and isosor-

bide dinitrate. She was then transferred to our Department of
Endocrinology for suspicion of pheochromocytoma.

On physical examination, she was overweight, with a body
mass index of 25.8 kg/m2. She had a short stature of 1.51 m, a
goiter, and a blood pressure reading of 9/6 without orthostatic
hypotension. She exhibited dysmorphic features associated
with: low hairline (~Fig. 1), relative macrocephaly, wide and
long forehead, triangular facies, sparse eyebrows, hypertelor-
ism with bilateral ptosis predominantly in the left eye, midface
hypoplasia, and a short fourth metacarpal.

She also had axillary and facial freckles, disseminated
cutaneous neurofibromas (~Fig. 2A, B), seven café-au-lait
macules exceeding 15 mm (=Fig. 2C), and four Lisch nodules,
thus making the diagnosis of NF1.

An ophthalmological examination revealed decreased
bilateral visual acuity of 6/10, no papilledema, and a normal
visual field. The neurological exam was normal. =Table 1
summarizes the clinical features of our patient.

Plasma free metanephrines were elevated: 61 times and
18 times the upper limit of normal for metanephrine and
normetanephrine, respectively. Pelvic thoracic abdominal
tomography showed a left heterogeneous adrenal tumor
with central necrosis measuring 99 x 87 x 69 mm with a
spontaneous density of 49 HU. Her transthoracic echography
was normal.

Given the decreased visual acuity and the susceptibility of
patients with NF1 to tumors, a cerebral magnetic resonance
imaging was made, revealing a left occipitotemporal caver-
noma of 25 x 26 mm (=Fig. 3) and unidentified bright objects.

We initially started prazosin 5mg/d; due to reflex tachy-
cardia, a beta blocker was added, followed by intravenous
hydration. A left adrenalectomy was carried out, and the
postoperative period was uneventful. The anatomopatholog-
ical exam demonstrated a pheochromocytoma, with a PASS
score of 3 (~Fig. 4). The patient was then lost to follow-up.

Discussion

Given the exceptional nature of NFNS, there are still no
guidelines delineating the diagnostic modalities. However,

Fig. 2 (A) Café-au-lait macules and cutaneous neurofibromas. (B) Cutaneous neurofibromas. (C) Café-au-lait macules.
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Table 1 Clinical features of the patient

Neurofibromatosis-Noonan Syndrome Trimeche et al.

Features attributed to
neurofibromatosis

Features related to Noonan syndrome

Freckles, cutaneous neurofibromas,
café-au-lait macules, Lisch nodules

Short stature, low hairline, macrocephaly, wide and long forehead, triangular facies,
sparse eyebrows, hypertelorism with bilateral ptosis predominantly in the left eye,
midface hypoplasia, short fourth metacarpal

Fig. 4 Polygonal cells with abundant basophilic granular cytoplasm
and round nuclei (hematoxylin eosin x400).

the association of the clinical features of both conditions is
the most reasonable approach.

The genetic background of NFNS is fertile ground for study.
Many hypotheses have emerged to decipher its etiology. A

recent systematic review of the literature demonstrated that
the most plausible cause of NFNSis a mutation in the NF1 gene,
with epigenetic factors contributing to the NS phenotype.®

As for clinical symptomatology, patients exhibit varying
degrees of phenotypic characteristics of both diseases.” The
index patient displayed typical signs of both NF1 and NS, and
the diagnosis of NFNS was retained after consulting an
experienced clinical geneticist. Unfortunately, genetic anal-
ysis was not available in our hospital.

Pheochromocytoma is a rare but well-studied entity that
occurs in fewer than 5.7% of patients with NF1. As for
sporadic cases, pheochromocytoma in NF1 patients occurs
at a mean age of 42 years, is typically unilateral and nonma-
lignant.? In fact, inactivating mutations of NF1 result in the
activation of PI3K/mToR leading to uncontrolled cellular
proliferation and eventually tumorigenesis, such as pheo-
chromocytoma.® To our knowledge, only one case of NFNS
with pheochromocytoma has been reported in the literature
by Jrad et al."®

Intriguingly, the index patient also had Hashimoto thy-
roiditis. The association between NFNS and autoimmune
diseases (AID) was observed in only 4.3% of cases, according
to a recent study.®

Many reports have emerged concerning the coexistence of
AID and pheochromocytomas.''™'2 It seems that catechol-
amines alter the balance between Th1 helper lymphocytes
and TH2 by activating B2 receptors. The predominance of
TH2 results in AID.'?> Whether these associations are the
result of chance or are attributable to a common pathophys-
iology is a matter of debate.

Our patient had another curious finding: a cerebral cav-
ernoma. NS has been linked to cerebrovascular abnormalities
such as cavernomas.'* "> In fact, activating mutations in RAF1,
a gene implicated in NS'® and encoding RAF kinase, have been
implicated in endothelial cell development.'” On the other
hand, the association between NF1 and cerebral cavernoma is
extremely rarely reported in the current literature.'® Finally,
we found no co-occurrence of NFNS and cerebral cavernoma in
published studies. However, as explained above, association is
biologically plausible.

Conclusion

NFNS is an extremely rare condition with an unknown
genetic background that combines clinical features of two
common genetic diseases, NF1 and NS. This case highlights
the importance of comprehensive evaluation in NFNS
patients, as rare comorbidities such as pheochromocytoma,
autoimmune thyroiditis, and cerebral cavernoma may coex-
ist and influence management. Significant gaps remain in
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our understanding of NFNS, and therefore, further studies
are warranted.
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