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Cervical angina is an often-overlooked etiology of noncardiac chest pain that may mimic
true angina pectoris but is due to cervical spine disease. Diagnosis can be difficult, and
treatment ranges from conservative therapy to surgical management. However, of patient’s
refractory to conservative therapy, approximately ninety percent experience postoperative
relief of angina symptoms. Here, we present a case report on cervical angina and performed
a systematic review of the literature. A 34-year-old male with prior surgery for thoracic out-
let syndrome presented with persistent anterior neck and chest pain as well as posterior left
scapular and upper lateral arm pain. The pain was refractory to 12 months of conservative
therapy. Cardiac workup was negative and cervical spine imaging revealed a C6-7 hernia-
tion with neuroforaminal stenosis. A systematic literature search was conducted in PubMed,
Web of Science, and Cochrane databases from database inception to April 2020. Studies re-
porting cervical level, average symptom duration, location of pain, and postoperative pain
improvement were included. The patient's atypical symptoms were completely resolved af-
ter C6-7 anterior cervical discectomy and arthroplasty. To our knowledge, this is the first
study which reports on the use of arthroplasty in the treatment of cervical angina. The sys-
tematic review included 11 articles from 1989-2020 consisting of 1,186 total patients and
109 patients (age range, 36-84 years; 60.7% male) meeting inclusion criteria. Symptom du-
ration range was 2 days to 90 months, with the most common location of pain being local-
ized to the anterior chest wall (66.7% of patients). All patients (100%) had postoperative
resolution of their pain symptoms. The most common herniation level was C6-7 (87.3% of
patients). We conclude that a broad and multidisciplinary approach is necessary for the di-
agnosis and management of noncardiac chest pain. When cervical disease is identified as
the underlying cause for the angina-like pain, conservative therapy should be sought. Re-
fractory cases should be treated surgically depending on the cervical pathology.
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symptoms including nausea, parasternal tenderness, transient

INTRODUCTION

neck pain and stiffness, shortness of breath, vertigo, occipital

Cervical angina, or pseudoangina, is a rare and likely under-
diagnosed clinical syndrome in which cervical spondylarthrop-
athy and degenerative disc disease presents as chest and scapu-
lar pain due to either nerve root irritation and compression or,
less commonly, central stenosis and myelopathy."* Cervical an-
gina has been described in association with a multitude of

headaches, and neurogenic bladder.>**® Angina-like pain has
also been commonly reported with active neck motion.***® In
fact, Giiler et al.’ report reproduction of pseudoangina with
ECG changes during neck anteflexion. Cervical angina second-
ary to myelopathy may be additionally associated with auto-
nomic symptoms such as dyspnea, diaphoresis, fatigue, and
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diplopia."*® It has been speculated that cervical angina due to
myelopathy may be more difficult to diagnose due to the great-
er incidence of autonomic symptoms and lower incidence of
upper extremity symptoms."*

The prevalence of cervical angina has not been clearly estab-
lished. It has been reported that up to 50% of patients evaluated for
chest pain have normal coronary arteriography.'*"" Of these pa-
tients, the true frequency of cervical angina is unclear due to de-
lays in appropriate diagnostic evaluation during extensive cardiac
work ups. A definitive diagnosis of cervical angina can only be
made once coronary artery disease is ruled-out.>*** A thorough
history and physical examination, and imaging modalities such as
a radiography and magnetic resonance imaging are critical to es-
tablishing a diagnosis of cervical angina.** A standard Spurling
maneuver as part of physical examination to reproduce pain due
to foraminal stenosis has been demonstrated to reproduce anginal
pain in this syndrome.*” Further, functional nerve studies such as
electromyography, discography, positron emission tomography,
and diagnostic nerve block can help confirm the diagnosis.***

As with more typical cervical radiculopathy and stenosis,
conservative measures including rest, physical therapy, cervical
orthosis, intermittent cervical traction, nonsteroidal anti-in-
flammatory drugs, and muscle relaxants should be attempted
first."**® Failure of conservative management or the presence of
significant spinal cord or nerve root compression may be an in-
dicator for surgical management."** There have been multiple
reports regarding the use of procedures such as anterior cervi-

cal discectomy and fusion as well as subtotal spondylectomy in
the treatment of cervical angina.>**"> However, to our knowl-
edge there are no reports on the role cervical arthroplasty in the
treatment of cervical angina.

We present here a case study on the management of cervical
angina with anterior cervical discectomy and arthroplasty at
C6-7 level. We also performed a systematic review on the rele-
vant literature.

Fig. 2. T2-weighted magnetic resonance imaging showing an
axial view of the cervical spine demonstrating mild to moder-
ate bilateral neural foraminal narrowing and annular fissure
at C6-7 level.

Fig. 1. T2-weighted magnetic resonance imaging showing sagittal view (A) of the cervical spine and sagittal view (B) demon-

strating increased signal within the spinal cord from C2-T1.
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CASE REPORT

1. Presentation

A 34-year-old male with a prior history of thoracic outlet syn-
drome treated with multiple surgeries including a first rib and
anterior and middle scalene resection presented with 2 years of
persistent left anterior neck and chest pain, as well as posterior
left scapular and upper outer arm pain refractory to 12 months

of physical therapy, epidural steroid injections, stellate ganglion
injection, and smoking cessation. After a negative cardiology
work up was performed a neurologic work up was performed.
He demonstrated 5/5 bilateral upper extremity strength throug-
hout with fully intact sensation. Of note, he displayed no hyper-
reflexia, a negative Hoffman's bilaterally, negative Romberg and
the ability to tandem walk without difficulty. Multimodal cervi-
cal spine imaging was performed. Magnetic resonance imaging

Fig. 4. X-ray showing dynamic extension (A) and flexion views (B) of the cervical spine prior to cervical arthroplasty.
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demonstrated herniation of the C6-7 disc upon weight-bear-
ing, with a protrusion of 3.6 mm, and disc material abutting the
anterior aspect of the spinal cord (Fig. 1), along with moderate
bilateral neural foraminal narrowing and annular fissure (Fig.
2). Radiographs demonstrated slight loss of normal cervical
lordosis centered at C4-5 (Fig. 3) with otherwise normal spine
alignment and no instability on flexion and extension (Fig. 4).
A surgical approach of C6-7 anterior cervical discectomy and
arthroplasty with a Prestige LP (Medtronic, Dublin, Ireland)
implant was planned.

Fig. 5. X-ray showing anteriorposterior view of cervical spine.
Red arrow points to the left uncinatectomy for full decompres-
sion of the foramen.

2. Surgical Technique

A left-sided standard Smith-Robinson approach was utilized
to expose the anterior vertebrae. The appropriate level was lo-
calized with an x-ray at C6-7 and the longus coli were elevated
bilaterally. The patient's disc was removed in its entirety at
C6-7 using bilateral foraminotomies and a left-sided uncinate
decompression. The region was then reconstructed with a Pres-
tige LP, 6 x 16 mm, arthroplasty implant after templating it to
an appropriate size.

3. Postoperative Course

The patient reported complete resolution of his pain imme-
diately upon waking up postoperation. Radiographic images of
the cervical spine demonstrated good positioning of the C6-7
arthroplasty implant. At 6-month follow-up, the patient has
maintained complete resolution of his cervical angina pain and
has discontinued all pain medications. Repeat radiographs at
6 months showed his implant to be in good stable position
(Figs. 5-7).

METHODS

1. Search Strategy

With Institutional Review Board exemption, a systematic re-
view was performed targeting studies investigating cervical disc
herniation in the subaxial cervical spine (C3-7) resulting in
chest pain. This systematic review evaluated cervical level, aver-

Fig. 6. X-ray showing anteriorposterior (A) and lateral views (B) of the cervical spine after anterior cervical discectomy and ar-

throplasty at the C6-7 level.
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Fig. 7. X-ray showing dynamic extension (A) and flexion views (B) of the cervical spine after anterior cervical discectomy and

arthroplasty at the C6-7 level.

age symptom duration, location of pain, and postoperative im-
provement of pain.

On April 10th, 2020, a literature search was conducted using
PubMed, Web of Science, and Cochrane databases using the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-analyses) recommendations.” In order to include as
many relevant articles as possible, there were no restrictions on
the date of publication when searching databases. The follow-
ing Boolean search terms were used: (“cervical”) AND (“angi-
na” OR “chest pain”) AND (“herniation”).

Our search yielded 83 results from PubMed, 40 results from
Web of Science, and 0 result from Cochrane, with a total of 89
unique articles after the removal of duplicates. The reference
lists from articles identified during our search were analyzed
individually for additional studies that met inclusion criteria,

yielding an additional 10 papers (Fig. 8).

2. Variables and Inclusion/Exclusion Criteria

All articles reviewed were subject to the following inclusion
criteria: (1) availability of the manuscript in English or an Eng-
lish translation, (2) primary clinical studies investigating cervi-
cal disc herniation in the subaxial cervical spine (C3-7) result-
ing in chest pain. All articles reviewed were also subject to the
following exclusion criteria: (1) axial cervical spine, (2) nonher-

niation pathologies of the cervical spine.

https://doi.org/10.14245/ns.2040074.037
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Fig. 8. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-analyses) study selection flow diagram.

3. Quality Assessment of Included Studies
Titles and abstracts of studies for this systematic review were
evaluated independently by 2 authors (RS and LDA). The re-
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viewers then compared these selections, and disagreements
were resolved by further discussion with the senior author. Fi-
nal selections were chosen by both authors independently after
examining full-text articles, after which the methodological in-
dex for nonrandomized studies (MINORS) criteria was used to
objectively evaluate the quality of the studies and evaluate the
risk of bias for selected studies." Each item on the MINORS
checklist was independently scored by 2 authors as 0 (not re-
ported), 1 (reported but inadequate), and 2 (reported and ade-
quate), then averaged. Since all selected articles were noncom-
parative studies, the maximum score was 16. As previously de-
scribed, we considered a score of below 5 as poor, between 6
and 10 as moderate, and between 11 and 16 as good.” Because
scores were averaged, noninteger values were rounded down to
reduce the risk of overestimating study quality.

Out of the 89 unique papers from the database search and
review of reference lists, 75 papers were examined in full text.
Out of 89 papers, 11 papers met both inclusion and exclusion
criteria (Table 1). These 11 articles were included for further

analysis.

4. Study Analysis

Accepted articles were then assessed for sample size, year of
publication, institution and country of authors, patient demo-
graphics (i.e., sex and age), cervical level, symptom duration,
location of pain, and postoperative improvement in pain.

RESULTS

A total of 11 articles were selected matching our inclusion
and exclusion criteria for this systematic review (Table 1). The
papers included 6 case series and 5 case reports. The study pub-
lication dates ranged from 1989-2020. The sample size across
all the studies was 1,186 patients, and after filtering out inclu-
sion and exclusion criteria, the final cohort was 109 patients.
The cohort ranged in age from 36-84 years. Gender was re-
ported for only 28 patients (25.7%), with 17 patients (60.7%)
being male. Average symptom duration ranged from 2 days to
90 months. Of the 15 patients in which the location of the chest
pain was reported, 3 patients (20%) reported primarily retroster-
nal pain, 1 (6.7%) reported primarily epigastric pain, 10 (66.7%)
reported primarily anterior chest pain, 1 (6.7%) primarily re-
ported upper back pain. Postoperative resolution of symptoms
was reported in 92 (84.4%). All 92 patients (100%) demonstrat-
ed complete resolution of symptoms postoperatively. A total of
55 patients (50.5%) reported the cervical level at which the her-

https://doi.org/10.14245/ns.2040074.037

niation occurred. The most common level was C6-7, with 48
patients (87.3%), followed by C5-6 with 5 patients (9.1%), fol-
lowed by C4-5 with 1 patient (1.8%), and C3-4 with 1 patient
(1.8%).

The mean MINORS criteria score was 5.45 (range, 3-8) for
the 11 studies selected for this systematic review. The studies by
Ozgur and Marshall,’* Nakajima et al.,* Sussman et al.,’ and
Brodsky et al.' received the highest score with 8 and were con-
sidered moderate studies. A total of 5 studies were considered

poor and the other 2 studies were considered moderate.

DISCUSSION

The pathogenesis of cervical angina is an area of study and
speculation and is a widely reported source of unrecognized
chest pain.*®'® Cervical angina has been described most com-
monly with disc herniation at the C5-6, C6-7 levels."* The
pain is thus potentially mediated by the medial and lateral pec-
toral nerve.>® Nerve roots from C4 to C8 contribute to sensory
and motor innervation of the anterior chest wall, shoulder, and
arm and thus are believed to be involved in the primary patho-
genesis of cervical angina.>® In addition to radiculopathy caused
by cervical disc hernia, other causes of cervical angina involv-
ing nerve root compression include osteoarthritic spurs and
narrowing of intervertebral foramina."”"” Cervical angina can
also be myelopathic, involving direct compression of the cervi-
cal spinal cord.**® Furthermore, spinal infarction and ischemia
have been reported as causes of cervical angina.**'* The role of
spinal ischemia in the pathogenesis of angina-like pain, may
explain reports of nitroglycerin causing symptomatic improve-
ment of chest pain unexplained by coronary artery disease.>>'’
In addition, protopathic pain involving pressure on ventral mo-
tor roots as well as referred pain caused by focal lesions in the
neck due to such factors as facet syndrome, disc degeneration,
or disease of the anterior or posterior longitudinal ligament
may be causes of cervical angina.>”® Cases of cervical angina
secondary to an ossified posterior longitudinal ligament
(OPLL) have been described.®’ Lastly, sympathetic pain and in-
volvement of sinuvertebral nerves have been discussed as being
potentially involved in the pathogenesis of some cases of cervi-
cal angina >****!

The particular pathogenic processes involved in a cervical
angina case can be significant in informing therapy. Table 1 re-
ports on the clinical data reported cases of cervical angina pres-
ent within the literature. Most were caused by disc herniation,
an OPLL, and the remaining cases were caused by spinal infarc-
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tion, atlantoaxial instability, and neuroforaminal stenosis. Of
these studies 7 of 11 reported improvement in symptoms fol-
lowing surgical intervention."**'*** Nakajima et al.® report re-
solving cervical angina caused by an OPLL with anterior de-
compression with interbody fusion, at the C5-6 and C6-7 lev-
els, along with a subtotal spondylectomy at the C6 level. One
patient reported improvement with conservative therapy, in-
cluding rest and a neck collar, and a total of 3 patients refused
surgical intervention.>

Ozgur and Marshall'"” report that 16% of 241 patients under-
going anterior cervical discectomy presented with chest pain or
subscapular pain. Of these patients, 90% experienced signifi-
cant to complete symptomatic relief after anterior cervical dis-
cectomy. Jacobs® reports on 164 cervical angina patients, the
majority of which achieved symptomatic relief through conser-
vative management. Furthermore, 38 of the 164 (23%) were re-
fractory to conservative management and underwent anterior
disc excision and spinal fusion. Of these, 33 patients (87%)
achieved complete symptomatic relief and the remaining 5 pa-
tients achieved complete relief after subsequent revision surgery.”
Nakajima et al.* reports on 10 surgical patients with cervical
pathology who exhibited symptoms of pseudoangina. The pa-
tients underwent either anterior decompression (n=6) or sub-
total spondylectomy (n=4), and all of them achieved symp-
tomatic relief within 4 months of operation.

Better guidelines should be established for the diagnosis and
management of cervical angina. Clinicians must consider a
broad differential diagnosis for chest pain unexplained by coro-
nary artery disease. When present, neurological symptoms
should not be overlooked as a separate clinical entity. Guidelines
for diagnoses should involve a thorough physical examination,
including neurological examination, cooperation among spe-
cialties and should consider the cost of exhaustive cardiac ex-
amination. Once diagnosed, management of cervical angina
must balance the risk factors and cost of surgical intervention
with the probability of patient pain relief and life-style improve-
ment. The majority of cervical angina patients achieve symp-
tomatic relief through conservative management.'” In patients
in which conservative therapy fails to provide sufficient relief,
various surgical procedures should be considered, including
cervical arthroplasty.

Cervical arthroplasty, or total disc replacement, is a well-es-
tablished alternative in appropriate patients who would benefit
from motion sparing discectomy. As traditional fusion surgery
is typically extremely well tolerated, there is some equanimity
among the neurosurgical community about the benefit of ar-

936 Www.e-neurospine.org

throplasty. However, numerous clinical trials and meta-analyses
are showing at least noninferiority and in most cases are de-
scribing improved patient pain outcomes, decreased recovery
times, preserved motion, and decreased adjacent level disease
with arthroplasty when compared with fusion.*®* Given our
patient’s young age and degenerative pathology isolated to a
single vertebral level, we felt that he was an ideal candidate for
cervical arthroplasty surgery.

We present this unique case to highlight the nuance involved
in the diagnosis and treatment of cervical angina. The patient
presented with atypical symptoms complicated by a history of
thoracic outlet syndrome and multiple surgeries. The patient's
symptoms of left anterior neck and chest pain as well as poste-
rior left scapular and upper outer arm pain were refractory to
several conservative therapies and had persisted for greater than
2 years. The patient’s symptoms were consistent with cervical
angina with a component of C7 radiculopathy, which was po-
tentially referable to his disc herniation and neuroforaminal
stenosis at C 6/7. We, therefore, pursued surgical management
given his failure of conservative management and debilitating
pain with correlative imaging findings. This is the first study
which reports on the use of arthroplasty in the treatment of cer-
vical angina. The patient's atypical symptoms of cervical angina
appear to have completely resolved with the discectomy and ar-
throplasty at the C6-7 level.

We also present the first reported systematic review on cervi-
cal disc herniation in the subaxial cervical spine (C3-7) result-
ing in chest pain. The results are consistent with the reported
literature, with all patients experiencing postoperative symp-
tomatic recovery from their chest pain. The majority of includ-
ed studies were small single institutional retrospective analyses
or case reports, which reported extremely heterogeneous clini-
cal data. Though great care was taken in collecting relevant
studies an performing the appropriate analyses, this study has a
number of limitations. First, this systematic review was com-
prised of several collective studies and case reports with intrin-
sic heterogeneity in treatment guidelines and measurement of
outcome variables. There were inconsistent patient baselines
and follow-up timelines in the included cases, which makes the
analysis difficult to control or standardize. Furthermore, differ-
ences in reported outcomes and the incomplete presentation of
clinical data for patients meeting inclusion criteria, coupled
with the relative rarity of relevant cases, increases the suscepti-
bility for type II error and false-negative conclusion. Nonethe-
less, this systematic review is the first to synthesize the reported
cervical level, average symptom duration, location of pain, and

https://doi.org/10.14245/1ns.2040074.037
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postoperative improvement of pain of patients with chest pain
secondary to cervical disc herniation in the subaxial cervical
Spine (C3_7).1,3,8,12,22—29

CONCLUSION

Diagnosis of cervical angina can be difficult, and treatment
ranges from conservative therapy to surgical management. We
present a patient who experienced complete resolution after
C6-7 anterior cervical discectomy and arthroplasty.
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