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Abstract

Introduction: Ectopic mineralization has been described in patients with end-stage renal failure managed
with long-term hemodialysis. This study reports the first case of severe focal ectopic calcification in an implantable
abdominal pulse generator pocket. The patient has a medical history of long-term hemodialysis and failed back
surgery syndrome. The failed back surgery syndrome is treated with a spinal cord stimulator and an implantable
pulse generator (IPG).

Case report: Severe ectopic calcification of an implantable abdominal pulse generator pocket was observed in
a 58-year-old female patient undergoing IPG relocation. The patient had a medical history of long-term hemodialysis
for end-stage renal failure. She is also known with a spinal cord stimulator and an IPG for failed low back surgery
syndrome. Microbiological study was negative and histopathological analysis confirmed the presence of focal
calcifications in the implantable abdominal pulse generator pocket and on the IPG itself.

Discussion: Extra-cellular matrix (ECM) calcification is highly prevalent in patients with end-stage renal failure.
The exact mechanism remains unclear. Physiopathological disturbance in the calcium and phosphate homeostasis
finally and a pro-inflammatory environment result in soft tissue.

Conclusion: This is to our knowledge the first case reported in the literature of dystrophic severe focal ectopic
calcification in the abdominal pocket of an implantable pulse generator (IPG) in a patient on long-term hemodialysis.

Pain physicians should be aware of this phenomenon.
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Introduction

Ectopic mineralization has been described in patients with end-
stage renal failure, especially in those receiving long-term hemodialysis.
This study reports the first case of severe focal ectopic calcification in
an implantable abdominal pulse generator pocket. The patient has
a medical history of long-term hemodialysis and failed backsurgery
syndrome. The failed back surgery syndrome is treated with a spinal
cord stimulator and an implantable pulse generator (IPG). The
underlying mechanism is discussed.

Case Report

A 58-year-old female patient with a history of end-stage renal
failure resulting from reflux nephropathy is managed with long-
term hemodialysis. The patient is also known with a spinal cord
stimulator and an IPG for failed low back surgery syndrome. Due
to an upcoming kidney transplantation a relocation of the IPG was
necessary as the present IPG interfered with the surgical access to
perform the transplantation in the left iliac fossa. The patient did not
complain of pocket pain and there were no signs of systemic infection
or inflammation. While performing the relocation a severe calcification
with hard calcified plaques in the implantable abdominal pulse generator
pocket and around the IPG were present (Figures 1 and 2). The lesions
were firmly attached to the fascia. Furthermore there was presence of
a white, milky, liquid not suggestive for pus in the abdominal pocket.
The IPG was replaced to the contralateral side. To examine the calcified
plaques and the white liquid, microbiological and histopathological
examination was performed. The procedure went uneventful and the
patient made a fast recovery. Microbiological study was negative and
histopathological analysis confirmed the presence of focal calcifications
in the implantable abdominal pulse generator pocket and on the IPG
itself (Figures 3 and 4).

Discussion

Extra-cellular matrix (ECM) calcification is highly prevalent in
patients with end-stage renal failure. In more advanced stages of renal
impairment, matrix calcification is more pronounced and severe.
Intensive research in the past decades has greatly enhanced our

Figure 1: A severe calcification with hard calcified plaques in the implantable
abdominal pulse generator pocket.
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Figure 2: Relocation performation

Figure 3: Microbiological study and histopathological analysis.

understanding of the numerous factors and mechanisms involved in
ECM calcification in patients with chronic kidney disease, the exact
mechanism remains unclear [1]. Disturbances in calcium and phosphate
homeostasis manifested by hyperphosphatemia, hyperparathyroidism,
elevated FGF-23, increased oxidative stress, and decreased calcification
inhibitors such as fetuin-A and pyrophosphates are common in
patients with end-stage renal failure. Phosphate probably initiates
vascular calcification by activating Runx2 leading to differentiation
of mesenchymal cells into osteoblasts [2,3]. Hypercalcemia further
stimulates this process [4]. Furthermore, FGF-23 and klotho decrease
phosphate reabsorption and deficiency of klotho is associated with ECM
calcification [5]. Increases in both local and systemic oxidative stress
are closely associated with the development of vascular calcification in

Figure 4: Presence of focal calcifications in the implantable abdominal pulse
generator pocket and on the IPG itself.

CKD patients. In cell cultures, oxidative stress was found to upregulate of
Runx2 and initiate ECM calcification. Lastly, injured tissue predisposes
to soft tissue calcification as injury initiates crystal nucleation and
hydroxyapatite formation. Chronic inflammatory processes result in
inflammatory cell infiltration and release of cytokines such as TNF-a
[6, 7]. This inflammatory milieu will promote soft tissue calcification as
happened in our patient.
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