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One of the methods of treating chronic pain is the 
neuromodulatory procedure – spinal cord stimulation 
(SCS). The mechanism of its operation is not fully under-
stood. The first clinical applications were based on the 
gate control theory of pain proposed by Melzack and Wall 
in 1965, which is about the central inhibition of pain by 
non-painful stimuli [1]. Based on this theory, in March 
1967, an American neurosurgeon Norman Shealy, by Th1-
Th3 laminectomy, implanted a device for stimulating the 
posterior columnar spinal column in a 70-year-old patient 
with a pulmonary pain syndrome. Another mechanism 
explaining the action of SCS is a segmental blockade of 
neural transmission of pain stimuli, resulting from local 
changes in the spinal cord and spinal neurons, which are 
responsible for the conduction and modulation of pain [2].

The main indication for spinal cord stimulation is 
neuropathic pain, which arises as a result of nerve com-
pression, trauma, ischemic, metabolic (e.g. diabetic neu-
ropathy) and postinfectious (e.g. postherpetic neuralgia) 
pain. Spinal cord stimulation is used in CRPS type I and 
CRPS type II syndromes, after neurosurgical operations 
in the failed back surgery syndrome and post-laminecto-
my syndrome, in angina pectoris, multiple sclerosis, pe-
ripheral vascular disease, arachnoiditis, shoulder plexus 
injuries and spinal cord injuries [3].

Neurostimulation is a modern method of treatment 
using electrical impulses. An electric pulse acting on the 
nerve cell causes a change in the voltage on its surface, 
so-called depolarization. Stimulation blocks the pain sig-
nal so that it does not reach the brain or is not read by 
the brain as a sensation of pain. The system for stimu-
lating the core consists of three elements: a pulse gen-
erator, an electrode placed in the spinal canal and a con-
nector. Electrical stimulation can stimulate or inhibit the 
neuronal activity, thanks to which it is possible to obtain 
a change of pain to cover paraesthesia [4]. Neuromodu-

lation techniques allow to reduce pain sensations and 
are relatively safe for patients. However, in a small per-
centage of clinical cases, there is a local allergic reaction 
of the skin after implantation of a spinal cord analgesic 
stimulator (SCS). The authors carried out an analysis of 
the clinical case of a surgical patient undergoing surgery 
at the Department of Neurosurgery, Neurotraumatology 
and Children’s Neurosurgery, Antoni Jurasz University 
Hospital No. 1 in Bydgoszcz, where it was necessary to 
remove the anal spinal cord stimulator due to a local skin 
allergic reaction; the analysis also included articles from 
the world literature available on the subject.

A 47-year-old patient was admitted to the Department 
of Neurosurgery in 2016 for the purpose of implanting 
a SCS. The interview demonstrated the state after mul-
tiple surgical treatment of the L-S spine (decompression 
of the spinal canal in the L4-L5 segment, stabilization by 
the epiphyseal TPF L4-S1), FBSS (failed back surgery syn-
drome). From 2015, the patient’s pain prevented daily ac-
tivities. The patient was qualified for surgical treatment: 
namely implantation of the SCS spinal cord stimulator. 
The patient was placed on her stomach. Disinfection and 
occupancy of the operating field were performed. After 
localization of the operated level, the vertebral arches and 
flavoplegia were made at the Th10 level. The electrode 
was inserted into the spinal canal, pointing it upwards. 
Next, a pocket was created for the battery in the area 
of the right hip pad. The wires from the electrodes were 
placed subcutaneously from the thoracic region to the 
battery area. The system was checked and the batteries 
were connected to the electrode leads. The battery was 
placed in the prepared pocket near the hip plate. Tubing 
in the thoracic region was taped to create a “supply” of 
wires in the subcutaneous tissue of the surgical area. On 
the second day after surgery, the patient was discharged 
home in a general and locally good condition. After about 
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a month the patient was admitted again to the Clinic. The 
patient reported an improvement in pain after pacemak-
er implantation, but in the projection of the implanted 
battery there appeared redness, which in the patient’s 
opinion causes severe pain and pruritus. The patient was 
consulted dermatologically and skin tests were performed 
(European standard of 30 basic contact allergens). A met-
al-induced contact dermatitis was diagnosed allergically. 
The patient was treated with topical (steroid ointment, 
emollients) and general drugs (anti-histamine drugs). The 
patient was offered to have the SCS stimulator removed. 
At first, the patient did not consent to neurosurgical in-
tervention, however, due to persistent complaints, the 
patient returned to the Clinic again after a month to have 
the surgical operation to remove the SCS analgesic stim-
ulator. The procedure was uncomplicated. On the first day 
after the removal of the stimulator, a reduction in local 
skin reaction in the area of the iliac plate was observed. 
The patient also reported a marked reduction in pruritus 
in the area. She was discharged home in a general and 
good local condition.

Contact allergy is a kind of hypersensitivity of the 
organism to low molecular weight chemical substances 
or proteins induced by direct contact of these substanc-
es with the skin. Contact allergy affects approximately 
20–30% of all adults [5]. Contact sensitization detected 
on the basis of positive skin test results is the cause of 
allergic contact dermatitis (ACD). Skin lesions are char-
acterized by exudative symptoms such as erythema, 
oedema, vesicles, erosions, outbreaks of filtering or 
symptoms of laceration of the skin: thickening of the ep-
idermis, cracks, exfoliation of the epidermis [6]. Changes 
in disease are usually accompanied by severe pruritus. 
Sensitization may arise simultaneously or after a certain 
period of time. Metals are among the most common 
allergens. Nickel is the most common contact allergen 
worldwide [7].

In the available world literature, there are not many 
reports of clinical cases of cutaneous allergic reaction to 
the SCS stimulator. 

In the clinical case described by us, the patient’s skin 
test readings after 48 and 72 h were as follows: nickel 
sulphate (++), palladium chloride (++), and other aller-
gens (–). Both metals are components of the pacemaker 
battery. 

Chaudhry et al. describe a clinical case of a 61-year-
old man, who 7 days after the surgical procedure of im-
planting the SCS stimulator had skin rash and increased 
pruritus in the area of the implanted battery. In the case 
of the patient, as in the case described by us, local (ster-
oid ointment) and general (histamine) medications were 
initially used. On the 43rd day after surgery, due to the pa-
tient’s continued pruritus and rash, the pacemaker was 
removed [8]. In the described clinical case, the patient’s 
skin test readings were as follows: nickel sulphate (++), 
palladium chloride (++), and other allergens (–). 

In 2012, Zhou et al. described a clinical case of a man 
who also had a skin rash and increased pruritus around 
the implanted battery [9]. The applied conservative treat-
ment did not bring any significant improvement to the 
patient and the stimulator was removed. In the described 
clinical case, the patient’s skin test readings were as fol-
lows: nickel sulphate (++), palladium chloride (++), and 
other allergens (–). 

Allergy to nickel is a serious health problem for mod-
ern societies. Allergy to this metal is found in 13% of 
adults and 8% of children [10]. The most common symp-
tom of allergy to nickel is allergic contact dermatitis. 
Clearly, allergic conjunctivitis, rhinitis, bronchial asthma 
and urticaria are more rare. In 1982, nickel allergy was 
noted in about 16% of respondents, and in the 1990s in 
22% [11]. In 1990–1991, the percentage of people allergic 
to nickel was 11.1% in women and 2.2% in men. Hyper-
sensitivity usually arises as a result of contact with jewel-
lery, metal parts of machines, tools, coins, bracelets from 
watches. The chloride content in the sweat plays a ma-
jor role in the formation of nickel dermatitis – the higher 
the content, the more likely it is to develop allergies. The 
development of contact allergy to nickel is played by/is 
due to both Th2/Tc2 (IL-4, IL-5, IL-13) and Th1/c1 (IFN-γ) 
lymphocytes.

Currently, three mechanisms are known [12] by 
means of which nickel initiates an immune response:
a)  nickel binding to proteins causes a change in their 

spatial conformation, which causes their recognition 
by the immune system as foreign structures – anti-
gen presenting cells capture, metabolize and present 
fragments of these proteins on class II (MCH II) tissue 
conformal complexes in a form capable of being rec-
ognized by the CD4+ T cell receptor.

b)  nickel binds to intracellular proteins that are degrad-
ed in lysosomes, after which the degradation prod-
ucts are presented on class I tissue (IOC) complexes 
in a form that permits their recognition by the CD8+ 
T cell receptor.

c)  nickel may form bonds between the MHC complex 
and the lymphocyte receptor in the way independent 
of metabolism in a process similar to the effect of su-
perantigens – after contact with immunogenic nickel 
complexes with proteins, they migrate to the dermis 
and further through the lymphatic vessels to the local 
lymph nodes. 

Until now, the importance of Th1 lymphocytes and 
their main INF-γ cytokine in the pathogenesis of con-
tact allergy to nickel has been underlined. Currently, the 
contribution of Th2/Tc2 cytokines to the pathogenesis 
of nickel hypersensitivity is also underlined. Śpiewak  
et al. in their study showed the best correlation of clinical 
diagnosis and patch test with the level of IL-13, while the 
level of IL-2 best correlated with the lymphocyte prolifer-
ation test [13]. The authors point to a significant role of 
IL-5 and IL-13 in allergy to nickel, and their level increases 



Advances in Dermatology and Allergology 1, February / 2020116

Kamila Woźniak-Dąbrowska, Agnieszka Nowacka, Wojciech Smuczyński, Maciej Śniegocki

especially after administration of IL-7 and IL-4 cytokines 
– conducive to the survival and development of Th2 and 
Tc2 lymphocytes.

Interestingly, none of the three patients described 
had previous allergy to this metal or dysfunction sug-
gesting a predisposition to skin reactions. 

In conclusion, nickel is the most common contact al-
lergen worldwide. Contact allergy affects about 20–30% 
of all adults. Contact allergy may occur after the implan-
tation of the SCS stimulator. 
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