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“The elephant is gone”: Spinal cord stimulation for
therapy-refractory angina pectoris: A case report
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ABSTRACT

Refractory angina pectoris (RAP) represents the group that continues to
experience recurrent angina attacks despite optimal treatment, lifestyle
modifications, and implemented revascularization options. This condi-
tion, called RAP, results in significant deterioration in quality of life and a
high healthcare burden. Previous studies have reported that spinal cord
stimulation (SCS) therapy provides significant improvement in symp-
toms in patients with RAP, reduces the frequency of angina attacks,
reduces the need for antianginal medication, and improves quality of
life. Our case demonstrates the potential benefit of spinal cord stimula-
tion in carefully selected patients with refractory RAP. After treatment,
our patient achieved sustained symptomatic relief, functional gains, and
reduced nitrate dependence. This case provides a good example of an
innovative and promising treatment approach for patients with RAP,
whose options are limited due to the inadequacy or inapplicability of
conventional treatment methods. In the future, cardiologists' adoption of
SCS as a component of their treatment strategies and their application
of this approach in a multidisciplinary framework together with neurosur-
geons and interventional pain specialists will be a decisive factor in SCS
gaining a strong place in RAP treatment guidelines.
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oz

Refrakter anjina pektoris (RAP) optimal tedavi, yasam tarzi degisikligi
ve uygulanmis revaskilarizasyon seceneklerine ragmen tekrarlayan
anjina ataklari yagsamaya devam eden grubu temsil etmektedir. Bu duru-
ma RAP denilmekte ve yasam kalitesinde ciddi bozulma ve yliksek sag-
lik hizmeti ylikiine neden olmakla sonuglanmaktadir. Daha énce yapilan
calismalar, omurilik stimilasyonu (SCS) tedavisinin RAP tanili hastala-
rin semptomlarinda belirgin diizelme sagladigini, anjina ataklarinin sik-
hgini distirdiiglini, antianjinal ilag kullanim gereksinimini azalttigini ve
hastalarin yasam kalitesini artirdigini bildirmektedir. Vakamiz, direncli
RAP tanili iyi secilmis hastalarda omurilik stimilasyonunun potansiyel
faydasini géstermektedir. Hastamiz, tedavi sonrasi kalici semptomatik
rahatlama, islevsel kazanimlar elde etmis ve nitratlara olan bagimhli-
g1 azaltmistir. Bu vakamiz, klasik tedavi ydéntemlerinin yetersiz olmasi
veya uygulanabilir olmamasi nedeniyle sinirli seceneklere sahip olan
RAP tanili hastalar icin yenilik¢i ve umut verici bir tedavi yaklasimina
guizel bir 6rnek olmaktadir. Gelecekte kardiyologlarin SCS'yi tedavi stra-
tejilerinin bir bileseni olarak benimsemesi ve bu yaklasimi beyin cerrah-
lari ile girisimsel agri uzmanlariyla birlikte multidisipliner bir cercevede
uygulamalari, SCS’nin RAP tedavi kilavuzlarinda gti¢liice yer bulmasin-
da belirleyici bir etken olacaktir.

Anahtar Kelimeler: Angina pektoris, ndromodulasyon, omurilik stimi-
lasyonu, refrakter angina pektoris,
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Refrakter Angina Pektoris'te SCS

Highlights

+ Refractory angina pectoris (RAP) is defined as recurrent angina despite optimal treatment and exhausted revas-
cularization, leading to significant quality of life deterioration and a high healthcare burden.

«  Our case study demonstrates the potential benefit of Spinal Cord Stimulation (SCS) in well-selected RAP patients,
showing sustained symptomatic relief, functional improvement, and reduced nitrate dependence.

« The future successful integration of SCS into RAP guidelines depends crucially on its multidisciplinary adoption
by cardiologists, neurosurgeons, and interventional pain specialists.

INTRODUCTION

Ischemic heart disease (IHD), a subgroup of cardiovascular
diseases (CVDs) often used interchangeably with coronary
artery disease (CAD)—is the single most common cause of
death globally, accounting for more than 9 million deaths
annually (1). Clinically, CAD often manifests as angina
pectoris (AP), which is a symptom of myocardial ischemia
rather than a disease itself. Patients classically present with
retrosternal pressure or squeezing, sometimes radiating to
the left arm, neck, back, or upper abdomen; episodes are
often provoked by exertion, cold, or emotional stress, and
typically relieved by nitroglycerin (2,3).

Angina is categorized as stable or unstable. The term acute
coronary syndrome (ACS) includes unstable angina and
myocardial infarction. Unstable angina, sometimes called a
preinfarction syndrome, carries a short-term risk (~ 20 %) of
evolution into infarction (4,5). A subset of patients continues
to experience recurrent angina attacks despite optimal ther-
apy, lifestyle modification, and exhausted revascularization
options. This entity is termed refractory angina pectoris
(RAP) (6). RAP causes profound impairment in quality of
life and high health care burden (7).

Diagnostic criteria typically include (8):
1. Evidence of reversible myocardial ischemia in the pres-
ence of significant CAD

2. Symptoms consistent with NYHA / CCS IlI-IV
3. Failure to respond to maximal pharmacologic therapy

4. Absence of further percutaneous or surgical revascular-
ization options

5. Exclusion of non-cardiac chest pain

Spinal cord stimulation (SCS) is a neuromodulatory tech-
nique that delivers low-voltage electrical impulses to the
dorsal columns of the spinal cord via epidurally placed
leads connected to an implantable pulse generator (IPG).
These impulses modulate nociceptive and autonomic path-
ways, thereby reducing the perception of ischemic pain and
improving myocardial blood flow. Previous research has
shown that spinal cord stimulation (SCS) provides signifi-
cant improvement in symptoms, reduces the number of an-

gina attacks, reduces the need for anti-anginal medication,
and contributes positively to patients’ quality of life (9,10).

Implantation technique: In refractory angina, the SCS lead
is typically inserted a minimally invasive percutaneous ap-
proach into the epidural space and advanced under fluor-
oscopic control toward C7-T1 (11). Positioning slightly
paramedian to the side of maximal pain (usually left) is
recommended to optimize coverage. The patient remain
awaked for paresthesia mapping. After a trial stimulation
period (usually 5-14 days) demonstrating = 50 % symptom
reduction or nitrate sparing, a permanent implantable pulse
generator is placed subcutaneously (commonly in the glu-
teal or abdominal region) under sterile conditions.

Meta-analyses of randomized controlled trials (RCTs) show
that spinal cord stimulation (SCS) significantly reduces an-
gina frequency (~ —9 attacks/week) and nitroglycerin use (~
—0.6 doses/week) compared with controls (12). Long-term
observational follow-up studies report sustained improve-
ments in symptoms and quality-of-life over years (13,14).

Despite the evidence, SCS remains underutilized in the
management of RAP. Barriers include limited awareness in
cardiology, absence of referral networks, and uncertainty in
patient selection (15).

CASE

A 70-year-old male patient with therapy-refractory stable
angina pectoris (ICD-10 120.8) and thoracic back pain was
evaluated for neuromodulation. The medications used by
the patient were as follows; Nitroglycerin 0.4 mg/d, Allopu-
rinol 150 mg/d, Ezetimibe/Atorvastatin 10/40 mg/d, Molsid-
omine 8 mg/d, Esomeprazole 80 mg/d, Famotidine 80 mg/d,
Dapagliflozin 10 mg/d, Isosorbide dinitrate 40 mg/d, Nebiv-
olol 2.5 mg/d, Ranolazine 1000 mg/d, Torasemide 10 mg/d,
Valsartan 80 mg/d, Apixaban 10 mg/d. His history included
two-vessel CAD, biological aortic valve replacement in 2017,
and ten prior coronary angiographies and interventions.

The latest angiography showed patent coronaries with
no new stenoses. However, he continued to suffer ~4 ni-
trate-responsive angina attacks/week, described as press-
ing or burning pain, peaking at 7/10 (average 5-6/10) on
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the NRS. Each lasted hours during which he had to cease
activity. Triggers included stress and cold weather.

He is the owner and head of a private school, still profes-
sionally active. Given exhaustion of conventional therapies
and persistent nitrate-responsive angina, an SCS trial was
indicated due to therapy-refractory angina despite maximal
optimized medical therapy.

Trial phase: In October 2023, an epidural lead (C7-Th2)
was placed under fluoroscopy (Figure 1). After confirming
paresthetic coverage in tonic mode, burst mode stimulation
was initiated. After activation of the device, the patient im-
mediately reported that the sensation of “an elephant on the
chest” was gone, indicating prompt relief of the ischemic
pain component. During the trial phase after implantation
of the lead, no angina episodes occurred, and the patient
required no nitroglycerin. Mild procedural discomfort was
managed with short-term intravenous analgesia.

When stimulation was turned off temporarily, angina re-
curred at 5-6 attacks/week with baseline characteristics.
The patient described the trial period as life-changing and
requested permanent implantation.

Permanent Implantation & Follow-Up: In November 2023,
a permanent SCS system was implanted. Over 2 years of
follow-up, the patient demonstrated:

+ Improvement in CCS class: from Ill > I-1I
« Nitroglycerin use: from ~4/week > ~1/month

+  Marked improvement in quality of life and functional ca-
pacity

No device-related complications were noted (e.g. lead-mi-
gration, infection).

DISCUSSION

This case illustrates the potential benefit of spinal cord
stimulation in well-selected patients with refractory angina

pectoris. The patient obtained durable symptomatic relief,
functional gains, and reduced reliance on nitrates.

In recent decades, neuromodulation has increasingly en-
tered clinical practice through a variety of invasive and
noninvasive approaches. Many of these treatments have
demonstrated not only that their adoption improves qual-
ity of life but also that a multidisciplinary approach is key
to successful implementation. Invasive procedures such
as deep brain stimulation, dorsal root ganglion stimulation,
peripheral nerve stimulation, peripheral subcutaneous field
stimulation, and vagus nerve stimulation are available, as
are noninvasive methods such as functional electrical stim-
ulation, transcranial magnetic stimulation, and transcutane-
ous electrical nerve stimulation (7). Since its first reports in
the 1980s, SCS the popular neuromodulation method has
been validated as an effective, safe, and cost-efficient ther-
apy in RAP (12,13,16,17). Meta-analysis of RCTs confirms
reductions in angina episodes and nitroglycerin consump-
tion, with concurrent improvements in exercise tolerance
and quality-of-life (9,18). Long-term registries demonstrate
sustained benefit and low explantation rates (13,14).

Concerns that SCS might mask ischemia or infarction are
not supported: ambulatory ECG / ST monitoring studies
have not shown increased silent ischemia during SCS
(18,19). Mortality in RAP patients treated with SCS is com-
mensurate with expectations in similarly ill populations (13).

Despite this evidence, SCS remains underused. A major
barrier is the lack of integration between cardiology and
neuromodulation services (15). Increased cross-discipli-
nary education, referral pathways, and guideline inclusion
are needed to expand access.

As newer stimulation paradigms such as high-density, par-
esthesia-free modes evolve, future research should aim
to refine stimulation protocols, patient selection, and long-
term outcomes

Figure 1: Fluoroscopic view showing the placement of the epidural electrode within the C7—Th2 epidural space.
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