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Breast Cancer With Airway Edema Caused by Metastatic
Fracture of the Cervical Vertebra
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Abstract

Bone is a common site of breast cancer metastasis, with the spine
showing a particularly high affinity. An 83-year-old Japanese woman
with Alzheimer’s disease presented with a palpable mass in her left
breast. A needle biopsy revealed invasive ductal carcinoma of the
breast, hormone receptor-positive, human epidermal growth factor
receptor 2 (HER2)-negative, with lymph node metastasis. Chest dy-
namic computed tomography showed no distant metastases. She was
diagnosed with luminal-type, stage I[IB (T2N1MO) breast cancer and
underwent surgery. During induction of general anesthesia, intuba-
tion was difficult due to airway edema, necessitating bronchoscopy.
The day after surgery, she reported neck pain, and radiography re-
vealed a compression fracture of the third cervical vertebra. Mag-
netic resonance imaging confirmed a metastatic lesion in the third
cervical vertebra. Postoperatively, she received endocrine therapy
with letrozole, radiation therapy with zoledronic acid, and a cervi-
cal collar for cervical metastases. Seven months later, the osteolytic
lesion calcified, and her pain improved. This case is unique because
solitary cervical vertebral metastases from breast cancer, leading to
compression fractures and airway edema, are rare. The case high-
lights the importance of considering cervical metastases in patients
with breast cancer who develop airway difficulties or unexplained
neck pain, particularly in the perioperative setting. Early recognition
and intervention are crucial for preventing complications and opti-
mizing patient outcomes.
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Introduction

Bone is a common site for breast cancer metastasis, with the
spine being a particularly frequent site of metastasis. More
than 70% of patients with breast cancer and bone metastasis
experience spinal involvement [1]. However, reports of iso-
lated cervical vertebral metastasis leading to fractures with
airway edema are rare. Breast cancer metastasis is often de-
tected upon symptom onset; however, these symptoms may
be masked by various comorbidities associated with aging.
Therefore, healthcare providers should remain vigilant and ex-
ercise caution in clinical practice.

Case Report

An 83-year-old woman with Alzheimer’s disease presented to
our hospital with a mass in her left breast. Her medical his-
tory included osteoporosis, a lumbar spine compression frac-
ture, and Alzheimer’s disease (geriatric assessment G8 score:
6, performance status: 3). Her family history was notable for
breast cancer in her daughter and skin cancer in her son. Pal-
pation revealed a mass approximately 3 cm in size in the up-
per region and an enlarged axillary lymph node. No changes
were observed in the skin overlying the mass. The patient’s
orientation was limited to stating her name and following sim-
ple instructions. Therefore, obtaining detailed symptom infor-
mation through a standard medical interview was challeng-
ing. Ultrasonography showed an irregular hypoechoic lesion
measuring 25.0 x 10.2 x 32.3 mm at the 12 o’clock position
in the left upper region, and an enlarged lymph node measur-
ing 31.2 x 28.8 mm in the left axilla, with partially fluid-filled
components and abundant blood flow. Blood tests revealed
elevated D-dimer (2.78 pg/mL; normal range: < 1.0 pg/mL)
and a normal bone resorption marker, tartrate-resistant acid
phosphatase 5b (TRAP 5b), 287 mU/mL (female baseline: 120
- 420 mU/mL). Breast cancer markers were elevated: carci-
noembryonic antigen (CEA), 3.4 ng/mL (normal range: 0 - 5.0
ng/mL); cancer antigen 15-3 (CA15-3), 52.1 U/mL (normal
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Figure 1. (a) Cervical MRI performed on postoperative day 1. Low signal intensity area existed in the third cervical vertebra
(arrowheads). (b) Neck X-ray taken on postoperative day 1. The third cervical vertebra was collapsed (arrowhead). (c) Cervical
spine X-ray taken 7 months after the initiation of neck lesion treatment. Osteosclerosis appeared in the third cervical vertebra

(arrowhead). MRI: magnetic resonance imaging.

range: < 25 U/mL). Pathological examination from needle bi-
opsy for the breast tumor demonstrated invasive tumor cells
that formed cord-like or nest-like structures. The tumor sta-
tus was as follows: estrogen receptor (ER)-positive (Allred
score 8); progesterone receptor (PgR)-positive (Allred score
8); human epidermal growth factor receptor 2 (HER2)-nega-
tive (1+); Ki-67, 18.1%; nuclear grade, 2; histological grade,
II. Axillary lymph node biopsy revealed overlapping clus-
ters of atypical cells, suggesting metastasis of breast cancer.
Dynamic computed tomography (CT) of the breast revealed
multiple diffuse contrast-enhancing nodules in the left breast
and a 30-mm enlarged lymph node at level I of the left ax-
illa. No enlarged lymph nodes were noted at levels II or III
of the axillae, and no distant metastases were observed. The
upper cervical spine was not included in the imaging range
of the preoperative chest CT; therefore, cervical metastasis
could not be diagnosed preoperatively. Bone scintigraphy was
not performed because there were no preoperative findings
suggestive of bone metastasis. Magnetic resonance imaging
(MRI) was not performed. The patient was diagnosed with
luminal-type invasive ductal carcinoma, cT2N1MO, and stage
IIB breast cancer. Considering her age and performance sta-
tus, she was scheduled for left mastectomy and axillary lymph
node dissection prior to initiating medication therapy. Airway
edema was observed upon the induction of general anesthesia,
making endotracheal intubation difficult. The anesthesiologist
considered anaphylaxis, upper respiratory tract infection, and
mechanical irritation from intubation attempts as differential
diagnoses, but determined that mask ventilation was possible
and there was no need to discontinue anesthesia. The patient
was intubated under bronchoscopy, which enabled the surgi-
cal procedure to be completed safely. Postoperatively, a de-
tailed interview with the patient’s daughter regarding the dif-
ficulty in intubation revealed that the patient had complained
of persistent neck pain prior to admission. A detailed medical
interview and physical examination revealed tenderness near
the left sternocleidomastoid muscle. No neurological abnor-
malities or additional tenderness were observed. On the first
postoperative day, cervical MRI revealed the presence of bone
metastasis at the third cervical vertebra (Fig. 1a). Neck radi-
ography showed a compression fracture of the same location

(Fig. 1b). The patient was treated with a cervical collar, radia-
tion therapy (8 Gray/1 fraction), and zoledronic acid. Seven
months after treatment initiation, follow-up cervical radiogra-
phy showed osteosclerosis at the lesion site (Fig. 1c), and the
cervical collar was removed. The patient is currently undergo-
ing oral letrozole therapy with bone modifying agents as an
outpatient. Several guidelines suggest using CDK4/6 inhibi-
tor adding to aromatase inhibitor as a first-line treatment for
metastatic ER"/HER2- breast cancer. After discussing with the
family the potential benefits, such as improved prognosis, as
well as the disadvantages, including adverse events, frequency
of hospital visits, and medical costs, the patient’s family opted
for treatment with an aromatase inhibitor alone.

Discussion

Bone metastasis occurred in approximately 69% of patients
dying with breast cancer between the 1960s and the 1990s [1].
However, in recent years, its incidence has decreased by ap-
proximately 4.1-30% due to advancements in early detection
technologies and treatment methods [2]. Vertebrae are a com-
mon site of bone metastasis, and more than 70% of breast can-
cer patients with bone metastasis have spinal involvement [3].
Hematogenous spread is the most common pathway for bone
metastasis, and the vertebral venous plexus plays a critical
role. Due to its low pressure, large volume, slow blood flow,
and abundant vascular branches, tumor cells can easily transfer
to nearby bones [4]. However, cervical vertebrae account for
only 3% of the first metastases, a proportion lower than that
observed in other axial bones of the body [5]. This lower inci-
dence is attributed to the role of the vertebral venous plexus,
which facilitates isolated vertebral metastasis from breast can-
cer. Consequently, the initial site of breast cancer metastasis
is typically in the thoracic vertebrae, which are anatomically
adjacent [4].

Solitary bone metastasis is rare. Niikura et al reported that
solitary metastasis occurred in 87 of 351 female breast cancer
patients with bone-only metastasis [6]. Furthermore, solitary
bone metastasis associated with fractures is uncommon; how-
ever, in the case of vertebral metastasis, bone-only metastasis
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is reportedly a risk factor for fractures within a short period
[7]. Dibekoglu et al reported that 41 (29.5%) of 139 breast
cancer patients with solitary bone metastases experienced
fractures, of which 26 (63.4%) had spinal fractures [8]. Bone
metastasis is typically diagnosed in clinical practice after the
appearance of symptoms such as pain, prompting further in-
vestigation. By the time symptoms manifest, the disease is of-
ten already advanced, with metastasis to other sites frequently
present. Cancer-secreted interleukin (IL)-1, IL-6, and IL-11
have been found to increase osteoclast activation. These cy-
tokines are involved in the interaction that plays a significant
role in osteoclast development and activity. Increased osteo-
clast activity subsequently creates a bone microenvironment
that favors cancer cell metastasis, growth, and development
[9]. Therefore, solitary bone metastases are rare.

The mechanism of airway edema in our case was thought
to be prevertebral soft tissue swelling associated with cervical
vertebral metastasis. The anterior portion of the cervical spine
contains spaces such as the posterior pharyngeal space and an-
terior vertebral space, as well as muscles and fascia such as the
rectus capitis anterior, rectus capitis lateralis, longus capitis,
and longus colli muscles [10]. Prevertebral soft tissue swell-
ing is caused by hematoma and edema resulting from injury to
these structures due to vertebral fractures [11]. This phenom-
enon has been reported to occur more frequently in odontoid
fractures, compression fractures, hyperextension injuries [12],
and injuries to prevertebral elements such as vertebral bodies
[12]. Cleiman et al reported a case of complete airway obstruc-
tion caused by prevertebral soft tissue swelling due to a cervi-
cal vertebral fracture [13].

In our case, bone metastases could not be detected preop-
eratively but were revealed through careful interviews with the
patient’s family after the intubation difficulty due to airway
edema. The failure to detect bone metastasis preoperatively
can be attributed to the fact that the third cervical vertebra was
outside the range of dynamic CT of the breast at our hospital
and the patient’s Alzheimer’s disease impaired her ability to
express her disease status. Pain assessment scales commonly
used for elderly patients with comorbidities such as Alzhei-
mer’s disease are unreliable [14], and impairment of the abil-
ity to report pain may delay the expression of symptoms [15].
Beach et al conducted an experiment using a facial movement
coding system to evaluate changes in facial expressions related
to pain in patients with Alzheimer’s disease. This experiment
revealed that significant pain could be detected regardless of
the severity of Alzheimer’s disease [16]. In our case, it is re-
grettable that a history of the patient’s neck pain could not be
obtained from the family prior to surgery, which prevented
further investigations from being conducted. However, such
objective pain assessment may have been useful in detecting
the patient’s pain.

We report a rare case of solitary breast cancer metastasis to
the cervical spine that was difficult to diagnose preoperatively,
resulting in a compression fracture and airway edema. Airway
edema caused by the cervical vertebral fracture was conceiv-
ably due to prevertebral soft tissue swelling resulting from the
metastatic bone fracture. This case leads us to conclude that
detecting symptoms in patients who have difficulty expressing
their condition, such as those with dementia, requires a compre-

hensive approach involving collaboration with family members,
caregivers, and multiple healthcare professionals. When direct
communication with the patient is limited, healthcare providers
should gather information from various sources including fam-
ily members, caregivers, medical records, referral letters, and
medication histories. Additionally, careful observation of the pa-
tient’s behavior and facial expressions, along with appropriate
cognitive function tests when indicated, can provide valuable
insights for comprehensive patient assessment.
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