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Özet
İskemik ağrı, ekstremitelere yetersiz kan akımıyla sonuçlanan bir grup hastalığın ana semptomudur. Bu semptomatolojide 
iki ana hastalık ayırt edilir: Kritik vasküler hastalık ve Raynaud fenomeni. Kritik vasküler hastalık diabetes mellitus veya 
hipertansiyonun neden olduğu aterosklerozun zemininde gelişmektedir. Raynaud fenomeni primer ve sekonder forma 
ayrılır. Primer form vazospazmdan nedenlidir ve altta yatan bir neden yoktur. İkincil form, altta yatan bağ dokusu veya 
romatizmal hastalıklar, tromboanjitis obliterans (Burger hastalığı) gibi periferal vasküler hastalıklarla ilişkilidir. Raynaud 
hastalığında klinik bulgular, soğuğa maruz kalma ile morarma, soğukluk, ağrılı parestezi gibi vazomotor değişiklikler ve 
kronik iskemiden kaynaklanan ülserlerdir. Kritik iskemik hastalıkta klinik prezentasyon, erken evre için intermittan kladi-
kasyo ve ileri evrelerde istirahat ağrısı, kangren, nekroz ve trofik değişiklikler de eklenir. Raynaud hastalığının erken evrede 
tedavisi medikal ve konservatiftir. İleri evre iskemik vasküler hastalık, tıbbi tedaviye dirençli ağrı, endovasküler tedaviye 
yetersiz yanıt, inoperabl olgular gibi durumlarda sempatektomi ve spinal kord stimülasyonu gibi girişimler uygulanabilir. 
Spinal kord stimülasyonu vazodilatör mediyatörler ile vasküler direnci azaltır ve kan akımını artırır. Spinal kord stimülasyo-
nu ayrıca sempatik vazokonstrüksiyonu baskılar, doku kanlanmasını artırır, doku hasarını azaltır, ülser iyileşmesini sağlar ve 
ağrıyı azaltır. Bu olgu sunumunda dirençli Raynaud hastalığının ve ileri evre Burger hastalığının spinal kord stimülasyonu 
ile başarılı bir şekilde tedavi edildiği gösterildi.

Anahtar sözcükler: Burger hastalığı; iskemik ağrı; Raynaud hastalığı; spinal kord stimülatörü.

Summary
Ischemic pain is the main symptom of a group of diseases that result in inadequate blood flow to the extremities and ischemia. 
In this symptomatology, two major diseases are distinguished: Critical vascular disease and Raynaud’s phenomenon. Critical 
vascular disease background of atherosclerosis caused by diabetes mellitus or hypertension. Raynaud phenomenon is divided 
into primary and secondary form. The primary form is due to vasospasm and there is no underlying cause. Secondary form is 
associated with underlying connective tissue or rheumatic diseases, peripheral vascular diseases such as thromboangitis ob-
literans (Burger’s disease). Clinical findings in Raynaud’s disease are vasomotor changes with cold exposure such as bruising, 
coldness, painful paresthesias, and ulcers due to chronic ischemia. Clinic presentation in critical ischemic disease is intermit-
tent claudication for earlier stage and resting pain, gangrene, necrosis, and trophic changes were added in advanced stages.
The treatment of the Raynaud ‘s disease in early stage is medical and conservative. In case of advanced stage ischemic vascular 
disease, medical treatment resistant pain, insufficient response to endovascular treatment, and inoperabl cases, interventions 
such as sympathectomy and spinal cord stimulation (SCS) can be applicable. SCS reduces vascular resistance through vaso-
dilator mediators and increases blood flow. SCS also suppresses sympathetic vasoconstriction, increases tissue vascularity, 
reduces tissue damage, provides ulcer healing and pain reduction. In this report, we demonstrated that persistent Raynaud’s 
disease and advanced stage Burger’s disease were successfully treated with SCS.

Keywords: Burger’s disease; ischemic pain; Raynaud’s disease; spinal cord stimulator.
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Introduction
Critical vascular disease is common in patients older 
than 55 years due to arterial vascular disease devel-
oping at the backdrop of atherosclerosis.[1]

Raynaud’s phenomenon is examined under primary 
and secondary form,[2] and its primary form (Rayn-
aud’s disease) is idiopathic vasospastic disorder that 
occurs without apparent cause and with good prog-
nosis.[3] The secondary form (Raynaud’s syndrome) 
seen with connective tissue and rheumatic disease 
(scleroderma, sjogren’s disease, rheumatoid arthri-
tis, systemic lupus erythematosus, and polymyo-
sitis), peripheral vascular disease (thromboangitis 
obliterans-Buerger’s disease),[4] malignancy, or che-
motherapy (such as cisplatin, bleomycin).[5] Patho-
physiology of Raynaud’s disease is still unclear, in-
creased physiological vasoconstriction in the cold 
with increased sensitivity to α2-agonists and sero-
tonin are accused. Vasoconstrictive endothelin-1, 
calcitonin gene related peptide (CGRP), and cyclo-
oxygenase play a modulating role.[6]

Clinical symptoms in critical vascular disease begin 
with intermittent claudication, in advanced stages 
resting pain, gangrene, necrosis, and trophic chang-
es were added. Raynaud phenomenon presented 
with pain, paleness, bruising, and unhealing ulsers 
due to chronic ischemia.

In the early stages Raynaud’s disease, the treatment 
is pharmacologicaland conservative. Therapeutic 
approaches in conservative and pharmacological 
treatment resistant conditions include sympathetic 
nerve block, surgical sympathectomy, spinal cord 
stimulation, and recurrent amputations. Treatment 
in Burger’s disease is smoking cessation, medical 
treatment, and by pass surgery in eligible patients. 
SCS is a good treatment option in patients with ad-
vanced stage disease where surgery is not appro-
priate, does not respond to medical treatment and 
sympathetic blocks.

SCS has been used since 1967 to treat various chron-
ic pain syndromes such as failed back surgery syn-
drome, degenerative low back or leg pain, spinal 
stenosis, nerve root avulsion, complex regional pain 
syndrome, postherpetic neuralgia, neuropathic peri-
neal pain, interstitial cystitis, urinary incontinence, re-
fractory angina, and peripheral vascular diseases.[7–9]

Patients with chronic limb ischemia are not suitable 
for endovascular intervention or surgery may be 
candidates for SCS treatment. In addition, patients 
who have undergone revascularization and cannot 
achieve pain control even after appropriate medical 
treatment may benefit from treatment with SCS.

The mechanism of action of SCS is unclear and sev-
eral theories have been proposed.The electrodes in 
the epidural space stimulate myelin-free c fibers and 
myelinated Aδ fibers in the dorsal root ganglia. This 
leads to activation of cell signaling molecules such 
as extracellular signal regulated kinase (ERK) and 
protein kinase B (AKT). Activation of ERK and AKT 
transient receptor potential vanilloid 1 and depo-
larization of nerve terminals result in the release of 
vasodilators such as CGRP, which have potent micro-
vascular vasodilatatory effects. The release of CGRP 
causes the release of endothelial nitric oxide (NO) 
and stimulates smooth muscle cell relaxation. These 
effects decrease vascular resistance and increase 
blood flow. In addition, SCS suppresses sympathetic 
vasoconstriction through inhibition of sympathetic 
nicotine transmission at the ganglion and postgan-
glion level. Pain control or suppression of nocicep-
tive transmission is achieved by the release of opioid 
peptides such as met-enkephalin.[10,11]

In this two cases report, we will emphasize the suc-
cessful application of SCS in ischemic pain with persis-
tent Raynaud’s disease and advanced Burger’s disease.

Case 1
A 55-year-old male patient who had followed up Car-
diovascular Surgery clinic for 15 years with Buerger’s 
disease. His left thumb amputated 10 years ago. He 
referred to our outpatient clinic due to painful ne-
crotic ulcers on the thumb of the right foot.

On physical examination, distal peripheral pulses of 
the lower limbs were weak. The thumb of left foot 
had been amputated (Fig. 1a). There were necrotic 
ulcers on the thumb of the right foot and second 
finger. The right lower limb was hyperemic and the 
left lower extremity was cyanotic. The patient’s pain 
occurs supine position and while he had resting, and 
he could sleep only by sitting. His pain was 9/10 ac-
cording to vizual analog scale (VAS) and according to 
Fontain classification he was accepted stage 4.
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Angiography showed a severe obliterating arteri-
opathy of the right tibialis posterior and peroneal 
artery circulation (Fig. 1b).

Spinal cord stimulator was implated in the patient to 
provide permenant pain relief (Fig 1c, d).

In the early follow-up (2nd week), VAS score was 4, 
walking time was 15 min (pre-operative: 5 min), 
walking distance: 100 m (pre-operative: 60 m), and 
sleep quality: 4 h (pre-operative: 2 h) recorded. Due 
to infected ulcerative wounds, the patient was also 
followed by the wound care unit.

Case 2
A 35-year-old female patient who was followed with 
Raynaud’s disease in cardiovascular surgery clinic for 
2 years was admitted to our outpatient clinic with 
complaints of coldness, pallor, pain, and numbness in 
both of her hands. On examination, cyanotic discol-
oration, multiple ulcers, and dystrophic changes of 

the nails were detected. She had severe allodynia and 
hyperalgesia. Radial pulses were normally palpated. 
The patient followed up as Raynaud’s disease with 
normal arterial angiography. She was recommended 
to quit smoking. The patient who did not respond to 
the medical treatment received 2 times diagnostic 
stellate ganglion blockage, 2 times neurolytic stel-
late ganglion blockage, and 2 times stellate ganglion 
radiofrequency thermocoagulation. Despite the in-
terventional procedures, ulcerative lesions and pain 
control could not be achieved in the upper extremity. 
Cervical SCS was applied to the patient with the aim 
of permanent pain relief and ulser healing (Fig. 2a, b).

At the 6 months follow-up, the VAS score was 4 (pre-
operative: 9). Allodynia and hyperalgesia of the pa-
tient regressed. Digital ulcers showed a significant 
regression. Pallor and cyanosis in the extremities 
decreased significantly. During the 1-year follow-up, 
the patient presented with similar complaints in the 
left upper extremity and one more lead was implat-
ed on the left side (Fig. 2c).

Figure 1. (a) Clinical findings of the patient: The thumb of the left foot had been amputated. There were necrotic ulcers on the thumb 
of the right foot and second finger. The right lower limb was hyperemic and the left lower extremity was cyanotic. (b) MRI angiography 
showed a severe obliterating arteriopathy of the right tibialis posterior and peroneal artery circulation on the right and collateral con-
trast material filling. (c) Posterior anterior (PA) images of fluoroscopy after SCS implantation: Positioning of two spinal cord stimulator 
leads over the dorsal horn column at T8-9 dorsal vertebra level. (d) Lateral images of fluoroscopy after SCS implantation: Positioning of 
two spinal cord stimulator leads over the dorsal horn column at T8-9 dorsal vertebra level.
MRI: Magnetic resonance imaging; SCS: Spinal cord stimulation.

(a) (b) (c) (d)

Figure 2. (a) Rigft SCS lead on the X-ray image at PA position. (b) Rigft SCS lead on the X-ray image at lateral position. (c) Right and left 
SCS leads on flouroscopy images at PA position.
SCS: Spinal cord stimulation; PA: Posterior anterior.

(a) (b) (c)
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Discussion

Peripheral vascular diseases and Raynaud’s phenom-
enon are common diseases and if not treated with a 
multidisciplinary approach, they cause serious prob-
lems such as disability due to limb loss and chronic 
pain affecting quality of life. The early treatment of 
Raynaud’s disease is conservative, while Raynaud’s 
syndrome is aimed at the treatment of the underly-
ing disease and early stage peripheral vascular dis-
ease treated with pharmacologically. In advanced 
stage and conservative/medical treatment resistant 
cases, interventional and surgical treatment options 
are preferred for pain relief, ulcer healing, and reduc-
tion of amputation rates.

Patients with chronic limb ischemia that are not suit-
able for endovascular intervention or bypass surgery 
and those who cannot achieve pain control despite 
these procedures may be candidates for sympathec-
tomy and SCS. Sympathectomy can be performed 
thermally, chemically, or surgically. Sympathectomy 
primarily has a vasodilatatory effect on the collateral 
circulation resulting from a reduced sympathetic tone.

Improved oxygenation of the tissues leads to less 
tissue damage, which results in decreased pain 
and increased healing of the ulcers. Pain reduction 
also occurs due to the interruption of sympathetic 
nociceptive interaction.

Randomized controlled trials that have no benefi-
cial effects on sympathectomy pain relief,[12–14] also 
there are studies showing that ulcer healing, pain 
relief, and major amputation rates decrease.[15–17] Al-
though the effects of sympathectomy are not con-
sistent, it is applied in selected cases, because there 
are studies reporting positive results on ulcer heal-
ing, pain regression, and amputation prevention. 
We applied recurrent thermal and chemical sympa-
thetic ganglion block in our patient who was fol-
lowed with medical treatment resistant Raynaud’s 
disease. In our case, we used SCS successfully for 
permanent pain control and ulser healing.

The patients who are not suitable for endovascular 
interventions are followed by medical treatment 
consisting of analgesic, vasodilator, and antico-
agulant drugs, while SCS is an effective alternative 
treatment for reducing refractory ischemic pain by 

improving microcircular blood flow in these pa-
tients.[18–24] SCS provides pain reduction according 
to the gate control theory and modulating neu-
rotransmitters released from the dorsal horn.[25] The 
vasodilatory mechanism may be ascribed to the 
suppression of sympathetic vasoconstriction and 
the activation of vasodilatory molecules, thereby 
causing endothelial NO release and stimulating 
smooth muscle relaxation.[26,27]

Although its effects and efficacy are well known, 
there are a limited number of studies on the use of 
SCS in peripheral arterial disease.[20,28–32] The current 
knowledge supports the use of this treatment in 
ischemic limb disease. There are not enough clinical 
studies related to use of SCS with Raynaud’s disease 
and Burger’s disease.

In a retrospective study of patients treated with 
SCS in Burger’s disease, the positive effect of SCS 
on limb survival and development of new ulcers 
was discussed.[33] There are also case reports of suc-
cessful treatment of SCS in Burger’s disease and 
Raynaud’s disease.[34–37]

In the follow-up of treatment in critical ischemic 
disease, many examinations showing perfusion 
have been identified. In addition to ankle brachial 
index and transcutaneous oxygen tension, at pre-
vious studies MR angiography perfusion, tech-
netium-99m-labeled Methoxyisobutyl isonitrile-
single-photon emission computed tomography 
(SPECT), and Thallium-201 (201T1)-SPECT were 
used to show microvasculer perfusion insufficiency 
in critical ischemic disease.[38–42] And also, a recent 
study showed that lower-limb 201Tl scintigraphy 
revealed that microcirculation intensity increased 
in the lower extremities of patients in the SCS 
treatment group after SCS implantation relative to 
that before SCS implantation.[43] Thus, the efficacy 
of SCS and its positive effects on microvascular cir-
culation were objectively tested by non-invasive 
advanced imaging techniques.

In this case report, we hope that the current data will 
be supported by future studies by emphasizing the 
positive effects of SCS on critical ischemic disease 
for pain relief, ulcer healing, and amputation delay 
when used in selected patients with Raynaud’s dis-
ease and Burger’s disease.
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Conclusion
Interventional methods are preferred in the treat-
ment of advanced vascular disease and inoperable 
patients for revascularization to prevent amputation, 
pain relief, and ulcers. SCS provides pain manage-
ment in selected cases with ischemic vascular dis-
ease that is resistant to conservative and minimally 
invasive pain treatment and is effective in reducing 
the amputation rate and ulcer healing.

Informed Consent: Written informed consent was ob-
tained from the patient for the publication of the case 
report and the accompanying images.
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