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Key points:

 Systemic sclerosis (SSc), also called scleroderma, is a complex
autoimmune disease that presents with a wide organ-manifestation.

* One out of three patients with SSc is affected by calcinosis.

* Calcinosis could be localised even around implantable devices,
such this unique case describes.

Contributions: MG, substantial contributions to the conception of
the work, data acquisition and interpretation, manuscript drafting
and to the final approval of the version to be published; AC, sub-
stantial contributions to the conception of the work, manuscript
drafting; AP, FP, substantial contributions to the conception of the
work, data acquisition, manuscript drafting; GV, substantial con-
tributions to the conception of the work, critical revision of the
manuscript for important intellectual content. All the authors read
and approved the final version of the manuscript and agreed to be
accountable for all aspects of the work.

Conflict of interest: the authors declare that they have no compet-
ing interests, and all authors confirm accuracy.

Ethics approval and consent to participate: no ethical committee
approval was required for this case report by the Department, be-
cause this article does not contain any studies with human partici-
pants or animals. Informed consent was obtained from the patient
included in this study.

Consent for publication: the patient gave written consent to publish
her personal data for the publication of this case report and any ac-
companying images.

Availability of data and materials: the datasets used and/or ana-
lyzed during the current study are available upon reasonable re-
quest from the corresponding author.

Acknowledgments: the authors express their sincere gratitude to
the patient that gave her consent to publish this unique case, and
to all the nurses of the Pain Unit involved in the care of this and
other chronic pain patients.

Received: 17 May 2024.
Accepted: 10 July 2024.

Publisher’s note: all claims expressed in this article are solely those
of the authors and do not necessarily represent those of their affili-
ated organizations, or those of the publisher, the editors and the re-
viewers. Any product that may be evaluated in this article or claim
that may be made by its manufacturer is not guaranteed or endorsed
by the publisher.

“Copyright: the Author(s), 2024

Licensee PAGEPress, Italy

Advancements in Health Research 2024, 1:7
doi: 10.4081/ahr.2024.7

This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial International License (CC BY-NC 4.0)
which permits any noncommercial use, distribution, and reproduc-
tion in any medium, provided the original author(s) and source are
credited.

OPEN aACCESS

Advancements in Health Research 2024; volume 1:7

A unique case of calcinosis in a
patient with systemic sclerosis
treated with spinal cord
stimulation

Mariateresa Giglio,'! Alberto Corriero,' Angela Preziosa,?
Giustino Varrassi,® Filomena Puntillo’

"Department of Interdisciplinary Medicine, ICU Section,
University of Bari Aldo Moro; 2Anaesthesia and Intensive Care
Unit, Policlinico Hospital, Bari; *Paolo Procacci Foundation,
Rome, Italy

ABSTRACT

Systemic sclerosis (SSc) is a complex autoimmune disease pre-
senting with a wide organ-manifestation. One out of three pa-
tients with SS is affected by calcinosis, i.e. the deposition of
apatite in soft tissue. The association between digital ulcers and
calcinosis suggests a role of tissue hypoxia and inflammation in
its pathogenesis. Treatment of SSc related ulcers and calcinosis
includes immunosuppressive agents, autologous haematopoietic
stem cell transplantation, calcium channel blockers, phosphodi-
esterase 5 inhibitors iloprost or bosentan. Different reports pro-
vided promising results about the effect of spinal cord
stimulation in the management of digital ulcers, in terms of pain
relief and improvement in microcirculation. None of these re-
ports describe the possibility to retrieve calcinosis around the
epidural catheter or the pulse generator. The present case report
describes a unique case of calcinosis distributed around the pulse
generator in a patient with SSc and digital ulcers.

Introduction

Systemic sclerosis (SSc), also called scleroderma, is a com-
plex autoimmune disease that presents with a wide organ-man-
ifestation. Multiple organ fibrosis is described, involving the
skin but also vasculature and internal organs such as lung, heart,
kidneys.! Typically, early symptoms include Raynaud’s phenom-
enon, gastrointestinal reflux and itching.? Raynaud’s phenom-
enon affects 96% of patients with systemic sclerosis, and it is
associated with distressing physical symptoms, impaired func-
tion, body image dissatisfaction and reduced health-related qual-
ity of life.> Moreover, it can promote the development of
peripheral ulcers, involving hands and feet, but also ankle, el-
bows, forefeet.? It is supposed that the pathogenesis of systemic
sclerosis is multifactorial, involving genetic and environmental
factors, that cause an imbalance between cellular proliferation
and remodelling in various cell line, including fibroblasts, en-
dothelium, lymphocytes.! The key driver seems to be an in-
creased level of endothelin, that promotes excessive
vasoconstriction, triggering tissue hypoxia. The subsequent
vasoconstriction stimulated by hypoxia further enhances cy-
tokines production, fibroblasts activation and platelet aggrega-
tion, thus promoting the fibrotic stage.* Moreover, one out of
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three patients with SSc is affected by calcinosis, i.e. the deposi-
tion of apatite in soft tissue.® The pathogenesis of calcinosis is
still under investigation, but the association between digital ul-
cers and calcinosis suggests a role of tissue hypoxia and inflam-
mation, that can trigger calcification by regulation ATP
production, phosphate liberation, and calcium transport and con-
centration.®

Treatment of SSc related ulcers and calcinosis has improved
over years, and now includes immunosuppressive agents, autol-
ogous haematopoietic stem cell transplantation, dihydropyridine
calcium channel blockers (especially nifedipine), then phospho-
diesterase 5 inhibitors iloprost or bosentan.” Moreover, non-
pharmacologic approaches have been suggested such as digital
sympathectomy and botulinum toxin injections.®® Recently, dif-
ferent reports provide promising results about the effect of spinal
cord stimulation in the management of digital ulcers, both in
terms of pain relief and on improvement in microcirculation.'*
12However, none of these reports describe the possibility to re-
trieve calcinosis even around the epidural catheter or the pulse
generator.

The present case report describes a unique case of calcinosis
distributed along the course of the extension and the pulse gen-
erator in a patient with SSc and digital ulcers.
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the replacement of the pulse generator. At surgical incision, cal-
cium deposition was evident also in the subcutaneous pocket,
where the pulse generator was allocated (Figure 3), surrounding
and completely covering the generator and the extension near
the generator (Figure 4). A careful removal of hydroxyapatite
depositions was performed, in order to free the extension, and

-'.
s

Case Report

The selected patient was 45-year-old women, who was di-
agnosed SSc in 1994, basing on the American College of
Reumatology criteria for SSc.!* She presented a long history of
Raynaud’s phenomenon, skin thickening of both hands, proxi-
mal to metacarpophalangeal joints, digital tip ulcers involving
both toes and the third, fourth and fifth fingers of both hands,
and a proximal involvement of trunk and legs. She presented se-
vere osteoporosis. Moreover, she showed evolving pulmonary
fibrosis and pulmonary hypertension. She was treated with
bosentan 125 mg twice a day, methotrexate, prednisone 10 mg,
oxycodone 60 mg/day and amitriptiline 10 mg/day with no pain
control and with no improvement in digital lesions. Therefore,
the patient underwent a trial of spinal cord stimulation with a
single octopolar catheter (Vectris™ SureScan® MRI 1x8,
Medtronic, Minneapolis, MN, USA) midline positioned at C3-
C4 in 2017 in a different Pain Clinic, and the pulse generator
(RestoreAdvanced™ SureScan MRI Medtronic, Minneapolis,
MN, USA) was allocated in a subcutaneous pocket in the supra-
gluteal right region.

She reported a significant reduction of pain, an increased
function, and an improvement of wound healing. The stimula-
tion pattern was stabilised at amplitude of 2 V, frequency of 80
Hz pulse with of 200 microseconds with an efficient pain con-
trol, so that the patients stopped her medication for pain control.
The patient was then referred to our Pain Unit in December 2023
since the pulse generator has expired and a replacement was
deemed necessary.

At physical inspection, the patient present diffuse calcinosis
alongside all the subcutaneous extension, till the cervical en-
trance of the catheter (Figure 1). An echographic exam of the
lumbar and dorsal region showed diffused calcinosis surround-
ing the extension (Figure 2).

She did not complain of pain or other symptoms, excluding
the loss of paraesthesia elicited by the spinal cord stimulation
and the mounting of burning pain at extremities.

Therefore, the patient underwent under local anaesthesia to
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Figure 1. At physical inspection, the patient presents diffuse
calcinosis alongside all subcutaneous extension from the
catheter to the pulse generator.

Figure 2. An echographic exam of the lumbar and dorsal region
of the patient showed diffused calcinosis surrounding the ex-
tension.

Figure 3. At surgical incision, calcium deposition was evident
also along extension course (a), and in the subcutaneous pocket,
where the pulse generator was allocated (b).
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Figure 4. The cylindric shape of calcium deposition around the
distal end of the extension.

the new generator was connected. Fortunately, no impedance in-
crease was retrieved, and the intra-operative test was success-
fully completed. The stimulation was reprogrammed, ensuring
an adequate paresthetic coverage.

The patients then returned home with no complications, with
the suggestion to come back to check the system every three
months.

Discussion

To our knowledge, this is the first case of a diffuse calcinosis
in a patient suffering from SSc and digital ulcers, that is located
not at the extremities as usually described, but alongside the
course of an implantable device.

The beneficial effect of spinal cord stimulation in Raynaud’s
phenomenon has been reported both in term of pain reduction
and better perfusion.!®!>!* The proposed mechanisms involve
the activation of inhibitory (GABA-ergic or cholinergic) in-
terneurons in the spinal dorsal horn thus reducing the excitability
of spinal second order neurons,'>'* the increase of cutaneous
blood flow by antidromic activation of afferent fibres in the dor-
sal roots, the inhibition of efferent vasoconstrictor sympathetic
activity, and the suppression of nociceptive transmission via de-
scending inhibitory pathways.'® The present report further con-
firms the beneficial effect of spinal cord stimulation to treat
digital ulcers and related pain in SSc.

Anyway, no one of these papers describe the occurrence of
calcinosis around the pulse generator nor the extension. We
could argue that the surgical insult related to the positioning of
the catheter and the generator may have triggered an inflam-
matory state, that, in turn, could have stimulated calcium dep-
osition. In addition, the possibility of repeated microtrauma
over time since this lady was extremely thin has maybe trig-
gered the activation of phosphate cascade. As a matter of fact,
repetitive microtrauma is often associated with calcinosis.!”
Moreover, the patient presented long disease duration and os-
teoporosis, that have been recently independently associated
with apatite deposition.” Surprisingly, no other evidence of cal-
cinosis was retrieved by physical inspection, nor at extremities
where ulcers were evidenced in previous years, nor in other
body sites.

The patients did not complain of any other symptom that
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could suggest the presence of calcinosis at the spine, that is de-
scribed in literature, involving the facet joints, or even the spinal
cord," so no other imaging exams were undertaken. Fortunately,
no impedance increase was retried at control and no loss of stim-
ulation were perceived by the patient, so we could argue that ap-
atite deposition did not alter the function of the device.

The patient received the implant in another centre and was
referred to our centre only later, when the pulse generator ex-
pired, and a replacement was required. Therefore, we could only
argue that a spinal cord stimulator was chosen over a dorsal root
ganglion stimulator at the time due to technical difficulties with
the dorsal root ganglion (DRG) implant, that the multiple loca-
tions of pain and ulcers influenced the decision to use a spinal
cord stimulation rather than DRG stimulation.

In conclusion, the present report describes a unique case of
arare deposition of apatite alongside the pulse generator and the
extension of a cervical epidural lead, in a patient that underwent
spinal cord stimulation to control pain and digital ulcers related
to SSc, with no other signs of calcium deposition in soft tissue
or near long bones or vertebrae. Fortunately, in this patient it re-
sulted in no malfunction or any other adverse events (like ex-
tension fracture or impedance alteration). Moreover, the risk of
skin ulcers around the calcinosis should always be considered,
therefore a careful monitoring of all the implant should be done
over time.

Calcinosis is as a potential complications of spinal cord im-
plant in SSc patients. Further evidence is needed to explain its
pathogenesis in this subset of patients.
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