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Cervical Radiculopathy as a Hidden Cause of Angina:
Cervicogenic Angina

Eric Chun-Pu Chu

Abstract

Patients presenting with chest pain to the emergency department
constitute a diagnostic challenge as 77% of the patients’ symptoms
are not cardiac. Diagnostic uncertainty is a pervasive issue in pri-
mary care. A 56-year-old man presented with non-traumatic chest
pain and chronic neck pain for 2 years, as well as numbness in his
right third and fourth fingers for 6 months. It was not associated with
palpitation, orthopnea or pedal edema. Except for hyperglycemia,
no abnormal findings were found in diagnostic tests. At that time, he
was being treated for type 2 diabetes using glucose-lowering drugs in
order to lower his blood glucose and lessen his risk of heart disease.
The cause of his chest pain remained unknown. Following a second
opinion from an orthopedist, the patient was diagnosed with cervical
radiculopathy and was treated with analgesics and physical therapy.
Because the treatments had only provided temporary pain relief for
the previous 6 months, he sought chiropractic care for pain relief.
The patient’s vital signs were stable and within normal limits during
the assessment. A restricted neck movement, a positive Spurling test,
and hypoesthesia in the right C7 dermatome were seen. Cervical ra-
diographs revealed degenerative spondylosis with right C5/C6 neu-
roforaminal stenoses and bilateral C6/C7 neuroforaminal stenoses. A
provisional diagnosis of cervical spondylotic radiculopathy associ-
ated with cervicogenic angina (CA) was made. Chiropractic proce-
dures, including cervical manipulation, instrumented soft tissue mo-
bilization, and motorized intermittent neck traction, were performed
two to three times per week. After 3 months, the patient reported that
the chest pain, neck pain, and radicular symptoms had completely
resolved. Repeated radiographs taken during the 11th month follow-
up revealed a comparable improvement in the increased spacing of
the restricted neuroforamina, which could signify a beneficial altera-
tion related to cervical function retrieval. CA is an angina-like chest
pain caused by cervical spine disorders. This study adds to our un-
derstanding of the biomechanical impact of cervical radiculopathy
on chest pain, which has largely been overlooked during diagnostic
workups. Once cervical radiculopathy has been identified, CA symp-
toms can be eased by alleviating the noxious input stemming from
the pinched nerve roots.
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Introduction

Angina pectoris, or simply angina, is the medical term for
chest pain or discomfort due to an inadequate supply of oxy-
gen to the heart muscle. It is a warning symptom of a heart
attack. Patients presenting with chest pain should first be
evaluated by a cardiologist to rule out serious conditions such
as acute coronary syndrome, pulmonary diseases, aortic dis-
section and spontaneous pneumothorax. If the test results are
negative for cardiovascular diseases, a diagnosis of noncardiac
chest pain (NCCP) is made [1, 2]. Because the cause of chest
pain is poorly understood, most patients with NCCP continue
to undergo exhaustive investigations and do not obtain optimal
care. NCCP can be caused by esophageal, musculoskeletal, or
psychiatric diseases [2]. Given that gastroesophageal reflux
disease (GERD) accounts for up to 60% of esophageal causes
of patients with NCCP, a proton pump inhibitor therapeutic
trial for 2 - 4 weeks is a reasonable first choice approach [3].
If the response is negative, the ruling out of musculoskeletal
or psychiatric comorbidity should be considered. Current op-
tions for non-GERD-related NCCP include pain modulators,
psychotherapy, and cognitive behavior therapy.

Cervicogenic angina (CA) is defined as paroxysmal angi-
na-like pain that originates from the disorders of the cervical
spine or other neck structures [4]. Because CA mimics typical
cardiac angina, symptoms in the elderly with cervical spondy-
losis are more frequently misdiagnosed [5]. Patients with CA
may have suffered symptoms for longer periods of time and
seen several clinicians due to conflicting cardiac exams. Clini-
cians and patients are unaware that CA symptoms are stem-
ming from cervical spine disorders. However, the mechanism
of pain occurrence in patients with CA remains unclear.

Several pathological causes of pain in CA have been hy-
pothesized, including cervical radiculopathy due to nerve root
dysfunction [6], cervical myelopathy due to lesions of the
dorsal the spinal cord [5, 7], sympathetic fiber distribution [8,
9], and referred pain induced by localized lesions in the neck
(such as facet syndrome, disc degeneration, or disease of the
longitudinal ligament) [5, 10, 11]. The specific pathogenic
mechanisms implicated in a CA case, once identified, can be
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successfully addressed with conservative interventions or vari-
ous surgical procedures in refractory cases [12, 13]. Cervical
arthroplasty and total disc replacement are well-established al-
ternatives to traditional fusion surgery [12].

Cervical spondylosis is a very common natural wear
condition that worsens with age. The masquerading of CA as
typical cardiac angina can result in wasteful repeated cardiac
workups and a disregard to recognizing the link between cer-
vical pathologies and CA symptoms. In this case, the patient
complained of non-traumatic chest pain and neck pain accom-
panied by numbness in his right third and fourth fingers, and
CA was disregarded throughout a 2-year evaluation. This study
contributes to a better understanding of the role of pain pro-
cessing in the development of CA. Compression of the C4-C8
(prefixed brachial plexus) nerve roots, which carry innervation
to the pectoralis muscles, can cause pain in the anterior chest
wall [5-7]. This example demonstrates that awareness of other
sources of pain will reduce unnecessary cardiac investigations
and treatment regimens. Radiculopathy-associated CA symp-
toms can be eased by relieving the noxious input stemming
from the pinched cervical nerve roots, as seen by an increase
in the spacing of the restricted neuroforamina.

Case Report
Investigations

A 56-year-old man presented with 2 years of paroxysmal up-
per chest pain and chronic neck pain, as well as 6 months of
numbness in his right third and fourth fingers. His symptoms
were insidious in onset and he had no recent history of trauma
or cardiovascular disease. His family has no history of simi-
lar illness. The patient began experiencing paroxysmal chest
pain and neck pain 2 years before seeking chiropractic care. He
denied experiencing palpitations, orthopnea or pedal edema.
Stress 12-lead echocardiography, assessment of cardiac en-
zymes, and computed tomography coronary angiogram were
used at the time to rule out serious cardiovascular disorders.
Except for hyperglycemia, diagnostic tests revealed no signifi-
cant findings. His primary care physician diagnosed him with
type 2 diabetes and prescribed him glucose-lowering medica-
tions to lower his blood glucose and lessen his risk of heart dis-
ease. The cause of his chest pain was still unknown. However,
his chest pain and neck pain had been worse during the last
6 months, and numbness in his right third and fourth fingers
developed. After a second opinion from an orthopedist, based
on his clinical presentation and corresponding radiographic
findings, the patient was diagnosed with cervical radiculopa-
thy and treated with pain medication (acetaminophen and ibu-
profen), cervical traction, and physical therapy. Because the
treatments only provided temporary pain relief, he sought chi-
ropractic care for treatment of his pain.

Diagnosis

The patient was in generally good condition at the time of pres-
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entation, with stable vital signs. The left sternocleidomastoid,
bilateral trapezius, pectoral muscles, and right levator scapulae
were all shown to be hypertonic. Neck extension was limited
to 30° (normal: > 70°), and bilateral rotation was limited to 50°
(normal: > 90°). Chest pain and numbness in the right fingers
were both replicated by the Spurling compression test. The pa-
tient’s pain severity was reported as 5/10, with 0 representing
no pain and 10 signifying the most severe agony. On the neu-
rological evaluation, the motor strength of the right biceps was
4/5, and mild hypoesthesia was noted in the right C7 dermat-
ome. Cervical radiographs showed narrowed interspaces from
C4/CS5 through C7/T1 levels, anterior osteophytic lipping of
the cervical vertebrae, and neuroforaminal stenosis due to pos-
terior osteophyte encroachment at the right C5/C6 and bilateral
C6/C7 levels (Figs. 1 and 2). The clinical presentation and con-
cordant radiographic findings were consistent with a diagnosis
of cervical radiculopathy and concomitant CA. Chest pain is
a symptom with a wide differential diagnosis, which includes
potentially fatal conditions such as acute coronary syndrome,
aortic dissection, and pulmonary embolism. In the differential
diagnosis, no concurrent ECG abnormalities, normal cardiac
enzymes, no response to antianginal medications, paraesthesia
in the fingers, and unpredictable symptoms are helpful [14]. As
a part of diagnostic algorithms, manual evaluation is recom-
mended to assist in ruling in musculoskeletal causes. When a
patient exhibits neurological symptoms suggestive of cervical
root compression, it is rather easy to identify CA with a strong
sense of suspicion [5].

Treatment

Chiropractic care aims to alleviate neck pain, improve cervical
alignment, restore cervical mobility, and prevent neurological
damage. The treatment approach included a high-velocity and
low-amplitude spinal manipulation used to treat cervical dys-
function, as well as instrument-assisted soft tissue mobiliza-
tion to treat the hypertonic muscles. For the first month, treat-
ment sessions were arranged three times each week.

Follow-up and outcomes

The patient reported a 50% improvement in chest pain, neck
pain, and radicular symptoms within the first 2 weeks of treat-
ment. His numeric pain scale rating was reduced from 5 to
2 on the 1-10 scale. Motorized intermittent traction was ap-
plied 1 month later to decompress the disc space and release
the pinched nerve roots. The treatment sessions were reduced
to two per week for 2 months. After 3 months, the patient re-
ported complete resolution of neck or chest pain and paraes-
thesia, and regained neck mobility. Analgesic medicines were
discontinued, and the patient received monthly chiropractic
maintenance care. During the 11th month follow-up, the ra-
diographs demonstrated that the narrowed neuroforamina had
greater spacing than the original findings on visual assessment
(Fig. 3). He is currently pain-free. There were no pathological
or treatment-related adverse effects observed.
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Figure 1. Anterior and lateral views of the cervical spine. Cervical radiographs show narrowed interspaces from C4/C5 to C7/
T1 levels, anterior osteophytic lipping of the cervical vertebrae, degenerative hypertrophy of the facet joints (white arrows), and
calcified discs of the C2/C3 and C4/C5 spaces. The radiographic findings are consistent with degenerative spondylosis.

Discussion caused by cervical spine disease [12]. CA has been described

Angina pain is frequently described as a pressure feeling of
squeezing, heaviness, tightness, or pain in the chest. It is a fre-
quent symptom that prompts people to seek emergency medi-
cal attention [14]. According to the 2021 American Heart Asso-
ciation/American College of Cardiology (AHA/ACC) clinical
practice guidelines, people with acute chest pain or symptoms
resembling chest pain should seek medical attention right at
once. Although most patients will not have a cardiac cause, all
patients should be evaluated to ensure the early identification
or exclusion of life-threatening causes [14]. The exact mecha-
nism by which myocardial ischemia causes chest pain remains
obscure but chemical and mechanical stimulation of sensory
afferent nerve endings in the coronary arteries and myocardium
is now recognized as a major factor in the progression of car-
diac angina [15]. The nociceptive C-fibers of the spinal cardiac
afferent fibers arising from dorsal root ganglions are dispersed
throughout the ventricle, expressing a variety of ion channels or
receptors and contributing to the processing of general cardiac
nociception [16]. Typical cardiac angina is mediated by the spi-
nal cardiac afferents via pathways from the spinal cord to the
thalamus and, ultimately, the cerebral cortex [17].

CA is an uncommon and sometimes overlooked cause of
non-cardiac chest pain that mimics true angina pectoris but is
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as sharp, aching, or crushing and it may be accompanied by
neck pain, stiffness, headache, shoulder, and arm pain. Due
to delays in appropriate diagnostic evaluation during thorough
cardiac checkups, the prevalence of CA remains unknown [12].
Cervical imaging can be used to discover anatomical abnor-
malities once coronary artery disease has properly been ruled
out. Plain radiographs or magnetic resonance imaging display-
ing degenerative changes in the spine, such as narrowing of
the disc space, formation of osteophytes, and neuroforaminal
encroachment, are crucial in establishing a diagnosis of CA
[12]. In addition to cervical radiculopathy [6], other cervical
pathologies can also cause chest pain, such as myelopathic [5,
71, sympathetic [8, 9], and referred pain [5, 10, 11]. Electro-
myography can be used to corroborate image findings [7].

CA is under recognized and appears to be neglected in
ordinary clinical practice [5]. CA has been described as most
commonly associated with radicular pain in the lower cervi-
cal spine [7]. It is reported that between 70% [6] and 72.6%
[13] of cases with CA can be attributed to compression of the
cervical nerve root. The anterior branches of the C5-C8 and T1
nerves, which are typical plexus structures, come together to
form the intricate neural network known as the brachial plex-
us. The brachial plexus arises from the cervical spinal cord and
passes over the first rib into the axillae via the cervicoaxillary
canal, supplying somatic motor and sensory innervation to the
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Figure 2. Oblique radiographs of the cervical spine demonstrate neuroforaminal stenosis with posterior osteophyte encroach-
ment at the right C5/C6 and bilateral C6/C7 levels (red arrows), consistent with the impression of cervical radiculopathy.

upper limbs and pectoral girdle [18]. There are several ana-
tomical variations of the plexus, including the prefix (C4-C8)
and postfix (C6-T2) variations. The prefixed brachial plexus
occurs in 26-48% of the population, while the postfixed bra-
chial plexus is present in up to 4% [19]. A correlation study of
438 patients with CA reported that compression of the C4-C8
(prefixed brachial plexus) nerve roots, which transmit sensory
and motor innervation through the medial and lateral pectoral
nerves to the pectoralis muscles, results in radicular pain in the
anterior chest wall [6]. The C6 and C7 nerve roots are the most
commonly involved, accounting for 67% of CA patients with
spondylotic radiculopathy [7]. Case series have reached simi-
lar conclusions regarding chest pain caused by cervicothoracic
nerve root compression [5, 7]. In turn, the efficacy of cervical
discectomy and fusion in relieving symptoms supports the no-
tion that cervical nerve root compression is one of the causes
of cervical angina [4].

Conservative regimen and symptom management are ef-
fective options for cervical spondylotic radiculopathy [20]. The
majority of CA patients responded satisfactorily to the usual
nonsurgical treatment [7]. Nonsurgical treatments include neck
braces, physiotherapy or manual therapy for muscle strengthen-
ing, cervical traction and stretching for stabilization, and phar-
macological treatments, such as nonsteroidal anti-inflammato-
ry drugs and muscle relaxants. The hazards of surgery can be
avoided with nonsurgical treatments [20]. When conservative
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treatments fail to improve patients’ neurological compromise,
surgical intervention may be required [4, 5].

A growing body of evidence supports the application of
manual therapy and exercise to treat mechanical neck pain like
cervical radiculopathy [21, 22]. Cervical manipulation, instru-
ment-assisted soft tissue mobilization, and motorized intermit-
tent neck traction were used in this patient. After 3 months
of treatment, the patient reported total remission of chest and
neck pain and paraesthesia, as well as restoration of cervical
mobility. On follow-up radiographs, there was a comparable
improvement in the increased spacing of the previously re-
stricted neuroforamina on visual assessment (Fig. 3), which
could signify a beneficial alteration related to cervical func-
tion retrieval. In general, chiropractic therapy is regarded to
be helpful in alleviating radiculopathy symptoms because it
breaks up tissue adhesions, releases pinched nerve roots, and
increases muscle strength and neck function [21].

The following limitations of this study should be ad-
dressed. First, it was limited by the incompleteness inherent in
a retrospective chart review. The results of the cardiac workup
were simply obtained from referral records. Second, CA was
diagnosed mostly on the basis of the patient’s medical histo-
ry and the exclusion of other disorders that could explain the
symptoms. There is a lack of scientific testing to determine the
presence of pain and CA symptoms. However, radiography is
an ancillary technique that primarily relies on visual inspection
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Figure 3. Images obtained 11 months following treatment. (a) The neuroforamina of the right C5/C6 and C6/C7 levels are opened
(white arrows). (b) The restricted left C6/C7 opening has greater space than the original finding in Figure 2 on visual assessment.
An increase in the spacing of the previously restricted neuroforamina could signify a beneficial alteration related to cervical func-

tion improvement.

to recognize and assess anatomical changes in medical images.
Visual assessment of neuroforaminal stenosis is limited by its
subjectivity and insufficient sensitivity. Furthermore, multi-
modal interventions were used to treat this patient. As a result,
determining the precise efficacy of chiropractic techniques,
massage, and strengthening exercises is impossible. Further
investigation into the mechanisms of symptom alleviation and
function retrieval is needed. The strength of this study is that
it provides evidence that non-cardiac angina can be caused by
cervical painful stimuli such as cervical spondylotic radiculop-
athy, and that the symptoms of CA can be eliminated by reduc-
ing the noxious input coming from the cervical pain sources.

Learning points

Cervical spondylosis and chest pain are both very common
among the elderly. Clinicians and patients alike are frustrated
and concerned when a serious condition goes undiagnosed due
to inadequately explained chest pain. Patients are often evalu-
ated to rule out cardiac causes first, and their cervical spine
disorders are likely to be overlooked. A strong sense of sus-
picion and awareness of other sources of pain will reduce un-
necessary cardiac investigations and treatment regimens used
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throughout health care delivery.

This study supports the relationship between cervical
nerve root compression and CA. Therapeutic approaches
should target the sources of pain that have been identified.

In this example, the decompression of the disc space and
release of the pinched nerve roots with neck manipulation al-
leviated chest pain, neck pain, and radicular symptoms. The
comparable radiographic changes in the restricted neuroforam-
ina that correspond to symptom improvement were illustrated.
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