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A B S T R A C T   

Introduction: and importance: Papillary Thyroid carcinoma (PTC) is the most common endocrine malignancy and 
accounts for 1–2% of all cancer cases. Second malignancies in women diagnosed with thyroid cancer are of 
concern given the young average age at diagnosis. The concurrent occurrence of thyroid cancer and malignant 
brain tumor such as glioblastoma (GBM) was rarely seen and reported. However, the simultaneous association of 
these 2 conditions, namely PTC and GBM, in a neurofibromatosis type 1 (NF1) patient, has never been reported 
before in the literature. 
Case presentation: The authors report the first case of an extremely rare association combining papillary thyroid 
carcinoma, glioblastoma, and a neurofibromatosis 1 in a 34-year-old female patient with primary generalized 
tonic-clonic seizures. 
Clinical discussion: NF1 can be associated with PTC and GBM independently. In this current case, NF1 was 
accompanied by both PTC and GBM. With the exception of the present case, to our knowledge, there has been no 
previous case report in the literature in which these 3 entities were associated. The reason for the rarity of this 
combination of these neoplasms in patients with NF1 remains not clear, but it may be explained by the low 
incidence of combined occurrence of PTC and GBM. 
Conclusion: This is the first reported extremely rare coexistence of GBM and PTC in a female NF1 patient. Further 
genetic investigations could improve our understanding of this combination and change our therapeutic 
approaches.   

1. Introduction 

Papillary Thyroid carcinoma (PTC) is the most common endocrine 
malignancy and accounts for 1–2% of all cancer cases. It dispropor-
tionately affects young women less than 45 years age, three to four times 
greater than men [1]. Its prognosis remains very good with a 10-year 
survival rate of over 99% for women diagnosed before the age of 45 
years [2]. Second malignancies in women diagnosed with thyroid cancer 
are of concern given the young average age at diagnosis and excellent 
survival. Thereby, many studies highlighted a positive association 

between thyroid cancer and breast, prostate, kidney, salivary glands, 
brain, scrotum cancer, and even leukemia. The concurrent occurrence of 
thyroid cancer and malignant brain tumor such as glioblastoma (GBM) 
was rarely seen and reported [3]. However, the simultaneous associa-
tion of these 2 conditions, namely PTC and GBM, in a neurofibromatosis 
type 1 (NF1) patient, has never been reported before in the literature. 

In the present case, the authors report the first case of an extremely 
rare association combining papillary thyroid carcinoma, glioblastoma, 
and a neurofibromatosis 1 in a female patient. The authors will proceed 
with a review of the current literature regarding this rare entity. 
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This case report has been reported in line with the SCARE Criteria 
[4]. 

2. Case presentation 

A 34-year-old female patient with neurofibromatosis type 1 (NF1) 
was admitted in our department of neurosurgery complaining of pri-
mary generalized tonic-clonic seizures non followed by neither coma nor 
motor or sensory palsy associated with progressive raised intracranial 
pressure made of frontal headache, vomiting and bilateral blurred 
vision. Painkillers could alleviate the patient’s headache but it still 
reoccurred repeatedly. As surgical history, she was diagnosed with 
papillary thyroid carcinoma (PTC) and she underwent a gross total 
thyroidectomy followed by Radioactive iodine ablation therapy (RAI) at 
a dose of 30 mCi 2 years ago. No local recurrence or distal metastases 
were found during follow-up examinations. On admission, neurological 
examination was unremarkable. She was in consciousness and cooper-
ative in answering questions. Her bilateral pupils were sensitive to light 
reflection. Physical examination showed stable vital signs with a body 
temperature at 36.8 ◦C, a heart rate of 86 beats per minute and blood 

pressure around 90/50 mm Hg. No obvious abnormality was found in 
cardiac, lung, and abdominal examination. The rest of physical exami-
nation revealed one large café-au-lait spot of the antero-internal aspect 
of the right arm, multiple freckles of the posterior part of the left 
shoulder, two neurofibromas of the posterior aspect of the right arm, and 
axillary freckling (Fig. 1). There were no Lisch nodules on his iris at the 
slit-lamp examination. We carried out a complete biological assessment. 
The results of the complete blood count, and urine analysis serum 
biochemistry were normal. The electrocardiogram and chest X-ray also 
revealed normal results. Our patient was clinically euthyroid. Tumor 
marker tests showed an increase of thyroglobulin level reaching 44.23 
ng/mL (normal range: 1.4–78.0 ng/mL). Autoimmune antibodies such 
as anti-thyroglobulin and anti-microsomal antibodies were not 
performed. 

Cerebral CT scan has showed a median parieto-occipital lesion iso-
dense in its center and hyperdense in the periphery, measuring 50 × 60 
mm in diameter with extension into the splenium of corpus callosum and 
with heterogeneous and annular enhancement after contrast injection 
(Fig. 2). Investigation was completed by a Brain MRI showing the per-
iventricular parietal-occipital lesion in isosignal on the T1-weighted 

Fig. 1. Patient’s body photograph showing different skin manifestations of NF1. A: café-au-lait macules of the antero-internal aspect of the right arm (black arrow); 
B: multiple freckles of the posterior part of the left shoulder: C: Two neurofibromas of the posterior aspect of the right arm (black arrows); D: axillary freckling. 

M. Borni et al.                                                                                                                                                                                                                                   



Annals of Medicine and Surgery 76 (2022) 103556

3

sequences enhancing intensely and heterogeneously in annular fashion 
after chelate gadolinium injection. This mass was surrounded by a sig-
nificant perilesional oedema on Flair (Fluid attenuated inversion re-
covery) sequence (Fig. 3). There were a few foci of intratumoral 
bleeding in on the Gradient echo T2*-weighted image. 

After combining clinical manifestations with radiological examina-
tion, several diagnoses were thus evoked including glioma, brain 
metastasis and primary cerebral lymphoma with NF1. As part of further 
assessment, a thoraco-abdominopelvic CT scan was performed which 
revealed no abnormalities. Our patient underwent, thus, an open brain 
biopsy under general anesthesia through a right parietal craniotomy in 
supine position with her head placed in a 3-pin skull fixation device. On 
macroscopic appearance, the mass had a poorly demarcated gelatinous 
necrotic and hemorrhagic aspect, formed by alternating areas of firm 
whitish and yellowish areas. Infiltration beyond the visible tumor 
margin was obviously present. 

Immediate postoperative course was uneventful and patient reported 
partial improvement of headaches. The final histopathological and 
immunohistochemical finding showed a large focus of ischemic necrosis 
formed by proliferation in high density layers of glial cells, round 
sometimes fusiform with marked cytonuclear pleomorphism. The nuclei 
were hyperchromatic voluminous bilobed, sometimes reniform with 
gemistocytic differentiation (Fig. 4). There was a rare mitotic activity 
and was associated with microvascular proliferation. All these feature 
confirmed glioblastoma. The patient was discharged from hospital at 
day 3 postoperatively under anti-epileptic drug with an outpatient 
appointment and was addressed to radiotherapy department. Unfortu-
nately, she was lost to follow up and died 1 month later. 

3. Clinical discussion 

Gliomas account for almost 80% of primary malignant brain tumors, 
and result in more years of life lost than do any other tumors. Glio-
blastoma (GBM), as the most common type, is associated with very poor 
survival despite a variety of therapeutic approaches [5]. GBM is believed 
to be a spontaneous tumor, despite the fact that there are family profile 
forms. This form of this tumor is described for 1% of cases [5]. It may 
also occur in case of genetic disease as neurofibromatosis type 1 [6], 
tuberous sclerosis [7], Turcot syndrome, and multiple endocrine 
neoplasia type IIA [8]. GBM with type 1 neurofibromatosis (NF1) re-
mains a fairly rare disease as the number of previously reported cases 

did not exceed 30 [9,10]. Pulivarthi et al. [11] reported a young woman 
who was diagnosed with two synchronous tumors namely, GBM multi-
forme and papillary thyroid carcinoma. Initially, the case described in 
the study mentioned, presented with neurological symptoms. Thus, the 
brain cancer was first diagnosed. The papillary thyroid cancer was 
considered second primary cancer as it was diagnosed co-incidentally 
while searching for the primary cancer for suspected brain metastasis. 
In our case report, the patient had undergone radioactive iodine therapy 
following thyroidectomy. Correlation between the incidence of GBM 
and treatment in this case was not possible but rather evoked. A genetic 
study could have an explanation for these combinations. Most of the 
cases reported in the literature had different genetic characteristics. 
Wong et al. [12] have shown that the mutation of the KMT2B gene can 
be oncogenic in patients with glioblastoma and NF1. Singla et al. [13] 
reported a case of a patient with NF1 and pleomorphic Xanthoas-
trocytoma subsequently transformed into GBM after 2 years of 
follow-up. Brasfield et al. [14] described a series of 110 patients with 
von NF1, of which 16 had non-neurogenic malignancies, 5 of the 54 
female patients were treated for breast carcinoma, 6 for malignant 
melanoma, 4 for thyroid carcinoma, and 1 lung cancer. A complete and 
exhaustive exploration of the pathological and clinical features may 
certainly help us to dissect the relationship between GBM and NF1 
aimed at improving patient prognosis. 

The second rare association is that of papillary thyroid carcinoma 
(PTC) and NF1. Only 3 cases have been described previously in the 
literature. Hashiba et al. [15] reported a case of cerebral metastasis of 
PTC in a woman with NF1. Their patient underwent total thyroidectomy 
for PTC at age of 52 years and right adrenalectomy for pheochromocy-
toma 6 years later. Her postoperative follow-up were simple without any 
evidence of tumor recurrence or distant metastasis at 3.5 years when this 
case was reported. Nakamura et al. [16] reported a case of NF1 associ-
ated with PTC and pheochromocytoma in a 58-year-old patient. Finally, 
Koksal et al. [17] also reported a case of neurofibroma adjacent to the 
thyroid gland and PTC in a patient with NF1. These authors confirmed, 
in these patients, that both PTC and pheochromocytoma may explain the 
increased risk of malignancies in NF type 1 patients. 

The third rare combination is that of PTC and GBM. Recent studies 
have established a strong link between thyroid hormone and growth of 
GBM [18]. This is explained by the fact that it has been recently 
demonstrated that thyroid hormone may directly or indirectly influence 
the development of glial cells. Cristiana Perrotta proposed that 3. 3’.5- 

Fig. 2. Cerebral axial CT scan (parenchymal window) before (A) and after contrast injection (B) showing a median parieto-occipital lesion isodense in its center and 
hyperdense in the periphery, measuring 50 × 60 mm in diameter with extension into the splenium of corpus callosum and with heterogeneous and annular 
enhancement. 

M. Borni et al.                                                                                                                                                                                                                                   



Annals of Medicine and Surgery 76 (2022) 103556

4

Fig. 3. Axial cerebral MRI showing a periventricular parietal-occipital mass in isosignal on T1-weighted sequences (A) enhancing intensely and heterogeneously in 
an annular fashion after Gadolinium injection (B). Note the significant surrounded perilesional oedema on Flair sequence (C). Few foci of intratumoral bleeding (red 
arrows) on the Gradient echo T2*-weighted image (D). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of 
this article.) 

Fig. 4. Representative histology of the tumor (GBM) 
on hematoxylin and eosin-stained sections showing 
highly cellular proliferation composed of poorly 
differentiated and atypical tumour cells with pro-
eminent microvascular proliferation (blue arrow) (A: 
H&Ex100). A focus of ischaemic necrosis (blue star) is 
surrounded by palissading tumour cells and micro-
vascular proliferation with glomeruloid appearance 
(blue arrow) (B: H&Ex200). (For interpretation of the 
references to colour in this figure legend, the reader is 
referred to the Web version of this article.)   
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triiodothyronine (T3) indirectly affects glioma growth via the modula-
tion of microglia [19]. We suggest that the combination of GBM and PTC 
is not a hazardous coincidence. Likewise many scientific article mention 
the risk of second primary malignancy in women particularly with PTC 
[11,20]. Certainly, it is rarely seen but we should be aware of this 
concurrent occurrence. This type of tumor is the most common anato-
mopathological form of thyroid cancer. It affects manly young women. 
Usually, PTC gives cerebral metastasis in 1–10% of cases. Moreover, 
patients younger than 40 years of age at the time of diagnosis of thyroid 
cancer had a 39% increased risk of a second cancer, whereas the risk was 
6% in older patients [21]. It is obvious to attribute this increase of risk to 
younger age and the good prognosis of the thyroid cancer, but radio-
iodine ablation therapy and the role of thyroid hormone are suggested to 
be an involved element. A retrospective analysis indicated that RAI 
treatment increased the probability of occurrence of a second primary 
cancer, as it was seen in our patient, compared with non-radioactive 
iodine treatment [21]. 

Our present case was therefore an extremely rare combination of 
certain neoplasms occurring at different times in a patient with NF1. To 
our knowledge, NF1 can be associated with PTC and GBM indepen-
dently. In this current case, NF1 was accompanied by both PTC and 
GBM. With the exception of the present case, to our knowledge, there 
has been no previous case report in the literature in which these 3 en-
tities were associated. The reason for the rarity of this combination of 
these neoplasms in patients with NF1 remains not clear, but it may be 
explained by the low incidence of combined occurrence of PTC and 
GBM. 

4. Conclusion 

This is the first reported extremely rare coexistence of GBM and PTC 
in a female NF1 patient. Further evaluation of genetic factors between 
theses neoplasms could improve our understanding of the etiology of 
this combination and change our therapeutic approaches. 
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