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Introduction

Occult breast cancer is defined as histologically confirmed 
primary breast cancer without clinical or radiographic evi-
dence of disease in the breast itself. In the vast majority of 
these cases, cancer is first detected in an axillary lymph node, 
with an incidence that ranges from 0.1% to 1% of all new 
breast cancer diagnoses.1,2 Current National Comprehensive 
Cancer Network (NCCN) guidelines recommend complete 
surgical resection with axillary lymph node dissection, plus 
either whole breast radiation or mastectomy, with or without 
nodal radiation therapy.3 Because occult breast cancer tends 
to present at a more advanced stage, aggressive treatment is 
often undertaken to optimize patient outcomes.4

Occult breast cancer initially presenting with more distant 
metastases is exceedingly rare.5,6 These cases, however, are 
particularly challenging for both diagnosis and treatment, as 
the structure and function of the affected region and organ 
system must be carefully considered, even for the initial 
biopsy. In contrast to axillary involvement in which surgical 
resection is feasible, metastatic disease in other regions of 
the body may be either impossible or associated with signifi-
cant morbidity that may not outweigh potential benefits and 
may decrease patients’ quality of life.

We present a unique case of occult breast cancer present-
ing as a brachial plexus mass in the absence of axillary lym-
phadenopathy that was associated with right upper extremity 
pain, edema, and weakness. The anatomic location of the 

metastatic disease encasing critical nerves for upper extrem-
ity function had significant implications for diagnostic and 
therapeutic options.

Case history

A 68-year-old right-hand dominant woman was referred for 
evaluation of a right brachial plexus mass. Prior to presenta-
tion in our hand surgery clinic, the patient had a history of 
bilateral shoulder pain following a motor vehicle collision 
status post left rotator cuff repair; the patient elected to defer 
right shoulder replacement until she was more symptomatic. 
Approximately 5 years after her initial injury, she experi-
enced worsening pain in her right shoulder. A large effusion 
was drained and an arthroplasty was scheduled. However, 
she continued to have progressive swelling, weakness, and 
numbness of her right upper extremity. A duplex ultrasound 
ruled out deep venous thrombosis. Due to concern for 
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lymphedema, she was fitted with a compression sleeve and 
began physical therapy. She was referred to a hand surgeon 
who preliminarily diagnosed her with bilateral carpal tunnel 
syndrome and right-sided cubital tunnel syndrome, but 
advised a second opinion given her lymphedema and unu-
sual clinical presentation. Her sensory and motor function 
continued to worsen over the course of 6 months, involving 
both the ulnar and median nerve distributions of the right 
hand; electrodiagnostic testing was performed with equivo-
cal results, as the report noted that the diagnostic quality of 
the exam was limited by right upper extremity lymphedema. 
She was also noted to have neck pain that was relieved by 
cervical traction so additional imaging was obtained. 
Magnetic resonance imaging (MRI) revealed a soft tissue 
mass encasing the right brachial plexus divisions and cords 
without axillary lymphadenopathy, as well as severe chronic 
rotator cuff arthropathy with a large shoulder effusion 
(Figure 1).

On evaluation, the patient demonstrated profound deficits 
of the right upper extremity. Motor function was notable for 
shoulder abduction limited to 10° and inability to abduct, 
adduct, or cross her fingers. Sensation was absent in the 
fourth and fifth digits and diminished with paresthesia in the 
index and middle fingers. Her thumb sensorimotor exam was 
normal.

The patient was referred to interventional radiology for an 
image-guided fine-needle aspiration biopsy, but the speci-
men obtained was non-diagnostic. Due to concern for malig-
nancy, an open excisional biopsy of the mass was performed. 
Intraoperatively, the lateral and posterior cords of the bra-
chial plexus appeared very swollen and a heavy, fibrotic 

perineurium was noted. A tissue sample of the epineurium 
was obtained, as well as two lymph nodes, one infraclavicu-
lar and one supraclavicular. External neurolysis of the lateral 
and posterior cords was performed.

Histological examination of the brachial plexus mass 
and adjacent tissue revealed adipose tissue infiltrated by 
low-grade carcinoma. Immunostaining was consistent with 
primary breast cancer that was estrogen receptor (ER) and 
progesterone receptor (PR) positive, and Her2/neu negative 
(Figure 2). Both lymph nodes that were resected were nega-
tive for carcinoma. Full oncologic workup included a stag-
ing positron emission tomography–computed tomography 
(PET/CT) scan, which was negative for an FDG-avid pri-
mary mass but showed multiple foci of bony sclerosis in 
the thoracolumbar spine and sacrum without FDG avidity, 
as well as focal FDG uptake in the left L5 transverse pro-
cess, indeterminate for metastasis. No breast abnormalities 
were noted on PET/CT scan, and no breast MRI was per-
formed as part of her workup. Carcinoembryonic antigen 
(CEA) and cancer antigen 15-3 (CA15-3) levels were not 
elevated.

Of note, the patient had been up to date with annual 
screening mammograms, all of which had been negative 
including the most recent one performed several months 
after the onset of her right upper extremity symptoms, 
5 months prior to her excisional biopsy. Interestingly, she had 
a 15-year history of oral contraceptive use, followed by a 
20-year history of hormone replacement therapy after total 
abdominal hysterectomy and bilateral salpingo-oophorec-
tomy. Her family history was notable for Hodgkin’s lym-
phoma, prostate, lung, and colon cancer. Comprehensive 

Figure 1. (a) Coronal T1 and (b) sagittal T1. Increased soft tissue with encasement (yellow arrows) is noted of the right brachial plexus 
divisions and cords superior to the subclavian artery with extension to the axilla.
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genetic testing with the Invitae Common Hereditary Cancers 
Panel was negative for all 46 tested genes, including BRCA1, 
BRCA2, CHEK2, PTEN, and PALB2.

In the setting of metastatic disease to the brachial plexus 
without imaging findings of a primary tumor or nodal 
involvement, treatment focused on medical and radiation 
therapy rather than surgical resection. The patient was treated 
first with palliative radiation (37.5 Gy in 2.5 Gy daily frac-
tions) to her right brachial plexus, followed by letrozole and 
palbociclib. These treatments were well tolerated, and she 
showed improvement in right upper extremity strength, sen-
sation, range of motion, and pain.

After completion of radiation treatment and 2 months of 
letrozole and palbociclib, she was reevaluated in our hand 
surgery clinic. On motor exam, she demonstrated significant 
improvement of right shoulder abduction to 80°, as well as 
normal strength and range of motion of the elbow. She had 
normal wrist extension but moderate weakness with wrist 
flexion. Most notably, she lacked active flexion of her right 
thumb and digits at both the metacarpophalangeal and inter-
phalangeal joints; however, finger extension was preserved. 
On sensory exam, she endorsed subjective paresthesias of 
the thumb and index finger with two-point discrimination of 
7 mm and numbness in the remainder of the digits with two-
point discrimination >20 mm. Due to these significant func-
tional limitations, she underwent a brachialis to anterior 
interosseous nerve transfer to restore active thumb, index, 
and middle finger flexion.

Overall, the patient has been doing well and has been 
stable on letrozole and palbociclib. From a functional 
standpoint approximately 1 year after surgery, she notes 
improved range of motion, sensation, and active move-
ment of her right hand. She was started on zoledronic acid 
due to concern for bony metastases, but her most recent 
restaging imaging was negative for breast mass, axillary 

lymphadenopathy, enlargement of the brachial plexus 
mass, or osseous or other distant metastasis.

Discussion

Though unusual, there are a number of reports of breast can-
cer metastasizing to the brachial plexus in patients with 
known breast cancer;7–11 however, to our knowledge, this is 
the first reported case of brachial plexopathy as the primary 
presentation of occult breast cancer.

Brachial plexopathy associated with breast cancer is usu-
ally secondary to radiation injury or metastatic spread of the 
tumor.12 Differentiating between these etiologies is often dif-
ficult but essential, as treatment for radiation-associated 
plexopathy focuses on pain control and physical therapy, 
whereas treatment for neoplastic brachial plexopathy centers 
upon therapy targeting the primary cancer.13,14 Neoplastic 
plexopathies more commonly present with pain, whereas 
radiation-associated plexopathies more commonly present 
with paresthesias and weakness.15–17 The frequency of neo-
plastic brachial plexopathy in cancer patients is estimated to 
be 0.43% in one study, with the most common primary 
tumors being of breast or lung in origin.13 MRI is the pre-
ferred imaging modality in these patients, and electrodiag-
nostic testing is often a helpful adjunct; these results are 
correlated with functional deficits on clinical exam to local-
ize the lesion.9,18,19

Surgical exploration and excisional biopsy of the brachial 
plexus are infrequently performed because advances in 
imaging techniques have greatly improved the radiologic 
characterization of brachial plexus masses. In addition, com-
pletion staging imaging is usually able to identify a primary 
tumor in the case of metastatic disease. However, as demon-
strated in this case, surgery may be critical in establishing a 
definitive diagnosis to guide treatment, particularly in cases 

Figure 2. (a) Adipose tissue with invasive carcinoma inducing desmoplastic response. Reactive changes including patchy lymphocytic 
infiltrates and fat necrosis are present (H&E, ×4). (b) Carcinoma is present in “single file” cords. Cells are large, have increased nuclear: 
cytoplasmic ratio, variably prominent nucleoli, and low mitotic activity (H&E, ×40). (c)-(f) Neoplastic cells are strongly immunoreactive 
for CK7 (c), GATA3 (d), ER (E, Allred 8 of 8), and PR (F, Allred 8 of 8) (×20).
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of occult cancer. In other instances, lesions that appeared 
suspicious on imaging ultimately proved to be benign 
schwannomas on histological analysis.20,21

Historically, operations such as tumor debulking and neu-
rolysis were performed with variable rates of success, some-
times in combination with a myocutaneous flap to provide 
vascularized coverage for irradiated tissues.12,22–24 In recent 
years, nerve transfer surgeries are increasingly being used in 
the management of brachial plexus injuries, particularly for 
proximal nerve injuries or compression due to the long dis-
tance needed for nerve regeneration between the affected 
nerve and the motor end plates in the muscle. While nerve 
transfers generally result in functional improvements, sur-
gery must be performed within 6–12 months of injury before 
irreversible distal muscle denervation occurs.25,26 Indications 
for nerve transfers in patients with upper extremity weakness 
secondary to cancer are not well defined. Our patient has a 
long life expectancy and significant functional deficits; sur-
gical intervention was pursued to improve quality of life by 
both restoring function and reducing pain. As nerve transfers 
become increasingly popular in the treatment of traumatic 
injuries, they may also prove useful in cancer-related bra-
chial plexopathies, as performed in our patient.14,27

Conclusion

This case report illustrates a rare case of occult primary 
breast cancer presenting as a metastatic brachial plexus mass 
without axillary node involvement, highlighting the impor-
tance of a thorough pathologic and radiologic workup to 
reach the proper diagnosis and determine an appropriate 
treatment plan. Surgery may play a role not only in the diag-
nostic evaluation of complex brachial plexopathies but also 
in the treatment of associated upper extremity functional 
deficits.
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