
www.radiooncologyjournal.com 071https://doi.org/10.29328/journal.jro.1001057

Abstract

Breast cancer associated with type-1 neurofi bromatosis is a rare clinical entity. These 
patients have a higher risk of developing various types of cancers, especially tumors derived 
from the embryogenic neural crest, such as pheochromocytoma. This publication aims to add 
to the literature a rare association between Type-1 Neurofi bromatosis, breast cancer, and 
pheochromocytoma.

We present a rare case of a 51-year-old Tunisian woman with neurofi bromatosis who was 
diagnosed with breast cancer and pheochromocytoma. The breast tumor was classifi ed as T4b 
N1M0, and the discovery of the pheochromocytoma was incidental to thoracic-abdominal-pelvic 
CT. She underwent surgery to remove the adrenal gland and was referred to medical oncologists 
to receive chemotherapy for her breast cancer. Type-1 Neurofi bromatosis disorder is a benign 
disease but can expose patients to numerous neoplasms. The challenging diagnosis at an early 
stage can worsen the prognosis and make medical care more diffi  cult.

Introduction 

Neuroϐibromatosis type 1 (NF1), also known as Von 
Recklinghausen’s disease, is a rare neuroectodermal 
autosomal dominant disorder that touches 1 in 3000-
4000 individuals, mainly affects the skin and the nervous 
system, is characterized by cafe-au-lait spots and multiple 
neuroϐibromas [1].

This disease exposes a high risk of developing tumors 
derived from the neural crest, such as pheochromocytoma. 

The association of breast cancer and NF1 has been 
rarely reported in the literature; we report one case of a 
Tunisian woman diagnosed with NF1, breast cancer, and 
pheochromocytoma incidentally.

The aim of this case report is to point out the possibility of 
the adrenal mass revealed during the staging of breast cancer 
and to highlight the importance of correct metastatic status, 
which has a signiϐicant inϐluence on the treatment.
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Case presentation
This case was treated at the Salah Azaiez Institute in 2023.

For reference data, we used PubMed using the keywords 
mentioned.

We report a case of a 51-year-old woman from the Sub-
Saharan region with no personal or family medical history 
who consulted a local doctor for a left breast lump. The 
general examination showed an average blood pressure 
proϐile, multiple tan spots in different sizes and shapes 
associated with numerous lentiginous lesions in the trunk, 
face, and four limbs (Figure 1).

The breast exam showed a maligned 5cm mass with 
inϐlammatory manifestations of the left breast and axillary 
lymphadenopathy. 

The breast imaging showed a 5 cm malignant mass 
located in the upper and external quadrant classiϐied ACR 
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5; the biopsy and the immunohistopathology conϐirmed the 
diagnosis of luminal B, grade 2, invasive ductal carcinoma; 
Estrogen and progesterone receptors were positive, HER 
(human epidermal growth factor receptor) was negative and 
Ki67 (marker of tumor proliferation) was 30%.

CT scan done to rule out a metastasis revealed a 
heterogenous mass measuring 30*27 mm, suspicious 
of malignancy located in the left adrenal gland; further 
investigations showed that the Levels of metanephrine and 
normetanephrine in blood and urine were high, presented 
in table number 1 (Table 1), conϐirming the presence of a 
pheochromocytoma.

The multidisciplinary meeting decided to perform 
a left adrenalectomy ϐirst and then start neoadjuvant 
chemotherapy for her locally advanced breast cancer.

An alpha-blocker was administered for two weeks before 
the pheochromocytoma surgery; during the intervention, 
the heart rate and blood pressure were high, reaching 
150 contractions per minute and 240 mmHg through the 
dissection of the adrenal gland. However, as soon as the blood 
support of the gland was interrupted through a ligature, all 
the hemodynamic parameters were normalized. 

The postoperative course was simple, and the patient was 
discharged in three days. 

The histological study of the adrenalectomy specimen 
(Figures 2,3), conϐirmed the diagnosis of pheochromocytoma 
(Figures 4,5).

The immunohistochemistry study showed Chromogranin 

synaptophysin was positive and cytokeratin Melan A was 
negative (Figure 6).

After her recovery from the surgery, she was referred to 
the clinical oncology department to start chemotherapy; due 
to the inevitable use of anthracycline drug, a cardiovascular 
check-up was indicated and revealed to be normal. After 
ϐinishing the neoadjuvant treatment, the patient went back 
to the surgery department and underwent a mastectomy. 

Figure 1: Picture of the trunk showing the multiple lentiginous lesions, café-
au-lait spots, and the disparity of breast volume.

Figure 2: The macroscopic examination; sagittal section of the adrenal gland.

Figure 3: The macroscopic view of the adrenal gland before taking the samples.

Figure 4: A low magnifi cation view showing the encapsulated tumor proliferation 
of diff use architecture of giant cells at the microscopic examination.

Figure 5: A high magnifi cation view showing the tubular architecture of large cells 
with abundant eosinophilic cytoplasm and monomorphic nuclei.

Table 1: Metanephrine and normetanephrine levels in the bloodstream and urine.
Biochemical indicator Level measured (nmol/L) Reference level (nmol/L)
Metanephrine (blood) 3.85 < 1.07

Normetanephrine (blood) 0.79 < 0.33
Metanephrine (urine) 678 < 120

Normetanephrine (urine) 1739 < 280
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The histological study of the mastectomy showed a 
partial response; a tumor remnant of 43 mm and four lymph 
nodes were positive out of 16 nodes. Afterward, she received 
radiotherapy and adjuvant endocrine therapy.

Discussion 
NF1 is a complex neuroectodermal disorder, described 

for the ϐirst time in 1849 by Von Recklinghausen; it is 
characterized by the presence of numerous soft tissue 
neuroϐibromas, cafe-au-lait macules, a high rate of tumors 
in the nervous system such as Malignant peripheral nerve 
sheath tumors (MPNST), optic pathway glioma, and less 
frequent neoplasms of neuroectodermal or mesenchymal 
origin, such as pheochromocytoma [1].

Pheochromocytoma occurs in 0.1% - 5.7% of patients with 
NF1; it produces high amounts of catecholamine, resulting in 
tachycardia and hypertension [2].

It is found in 4% of patients with adrenal incidentaloma, 
despite no symptoms or signs suggesting pheochromocytoma, 
similar to our case report. 

The NF1 gene is mapped to chromosome 17q11.2; it acts 
as a tumor suppressor.

The gene responsible for the speciϐic association between 
NF1 and pheochromocytoma remains unknown [3].

Association with breast cancer

Since 1970, few case reports have been published. 
Brasϐield and Das Gupta published the ϐirst 5 cases [4], and 
Murayama et al. reported 37 cases of breast cancer associated 
with NF1 [5].

In 2019, Suarez-Kelly et al. published a Meta-analysis 
along with a systematic review of literature, a total of 4178 
women diagnosed with BC and NF1. They found that this 
category of patients under 50 years old has ϐive times more 
chances of developing breast cancer when compared to the 
general population, with more advanced disease, and may 
have an increased BC-related mortality [7].

An observation of a familial form of breast cancer and 
NF1 was reported by Salemis NS et al. in 2010 [8].

Since the location of the two genes BRCA1 and NF1 are in 
the same chromosome 17 [9], a concomitant mutation of the 
two genes is very likely. It could confer a hereditary character 
to this association [10].

According to a recent study conducted by Dischinger, 
Patrick S et al. in 2018, NF1 gene deletion is associated with 
NF1-ER-FOXA1-AR networks and causes endocrine-resistant 
breast cancer in both NF1-related breast cancer and sporadic 
breast cancer, highlighting a functional link between 
neuroϐibromin and the estrogen receptor [11].

These genetic alterations can alter their Product, 
speciϐically neuroϐibromin, a protein that controls cell 
differentiation and proliferation, inhibiting the p21ras 
activation pathway. As a result, it puts it on permanent 
activity and chaotic cell proliferation [9,12]. 

Most of the cases were diagnosed at an advanced stage, 
the same scenario for our case; it is probably due to the 
presence of cutaneous ϐibromatosis in the trunk in most of 
the patients. Therefore, it makes it difϐicult to palpate the 
breast lumps in a self-examen, which could lead to confusion 
and delayed diagnosis, which lead to a poorer prognosis and 
higher mortality rate.

Yap, Yoon-Sim, et al. compared 18 women with NF1 and 
breast cancer and with 7132 women diagnosed with breast 
cancers without NF1 and concluded that NF1 patients have 
more aggressive breast cancer with an inferior overall 
survival and that is related to germline NF1 mutations in 
cooperation with somatic mutations in TP53, KMT2C, and 
other genes [13].

The importance of correct staging in breast cancer

Breast cancer often spreads to bones, the liver, and lungs. 
Metastatic spread of breast carcinoma to adrenal glands is 
very rare.

Benign adenomas constitute the most common group 
of adrenal tumors, and pheochromocytoma can be easily 
interpreted as adrenal metastases, as they are relatively large, 
heterogeneous with central necrosis, and display signiϐicant 
contrast enhancement on CT scans. Unlike metastases, 
however, most pheochromocytomas are well-shaped and 
have smooth margins [14].

The dosage of methoxylated derivatives (used in this 
case) can be beneϐicial to making the proper diagnosis.

Pheochromocytoma may be fatal if not diagnosed. It 
requires surgery as a priority, even if there are no symptoms 
or signs of pheochromocytoma.

To the best of our review of the literature, only a few papers 

Figure 6: Figure showing Intense and diff use cytoplasmic immunostaining by 
Chromogranin.
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reported the rare combination with NF1, pheochromocytoma, 
and breast cancer (Turkey, Japan, and Korea) [15-17]. 
These patients should be classiϐied as a high-risk group and 
encouraged to undergo breast ultrasonography or breast 
MRI early in life.

According to Evans DGR et al. study, 26.5% of NF1 
patients who survived for 20 years from the ϐirst breast 
cancer diagnosis developed cancer in the contralateral side 
[18]. Such risk justiϐies considering prophylactic mastectomy 
of the unaffected breast in these patients.

The authors have completed the CARE Checklist for this 
case report, attached as supplementary material.

Conclusion 
NF1 is commonly a benign disease, but the reported cases 

of cancer-related to this disorder can worsen the prognosis 
due to the advanced stage of diagnosis and the conϐlicted 
clinical presentation. It is mandatory to differentiate benign 
adrenal lesions from metastasis in order to make the speciϐic 
management prior to adrenalectomy.
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