Nowacka Agnieszka, Sniegocki Maciej, Smuczynski Wojciech, Wozniak-Dabrowska Kamila. Simultaneous occurrence of C5 vertebral
angioma and C5-C6 discopathy and stenosis - case report. Journal of Education, Health and Sport. 2021;11(01):69-74. eISSN 2391-8306. DOI
http://dx.doi.org/10.12775/JEHS.2021.11.01.007

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2021.11.01.007

https://zenodo.org/record/4446265

The journal has had 5 points in Ministry of Science and Higher Education parametric evaluation. § 8. 2) and § 12. 1. 2) 22.02.2019.
© The Authors 2021;
This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland
Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, provided the
original author (s) and source are credited. This is an open access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any medium, provided the work is properly cited.
The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 28.12.2020. Revised: 05.01.2021. Accepted: 18.01.2021.

Simultaneous occurrence of C5 vertebral angioma and C5-C6
discopathy and stenosis - case report

Agnieszka Nowacka', Maciej Sniegocki', Wojciech Smuczynski?,
Kamila Wozniak-Dabrowska®

! Department of Neurosurgery, Nicolaus Copernicus University Collegium Medicum in Bydgoszcz,
Poland
2 Department of Physiotherapy, Nicolaus Copernicus University Collegium Medicum in Bydgoszcz,
Poland

Abstract

Introduction. Vertebral angioma is a benign tumor of blood vessels. Since they usually do not
cause any pain, they are usually diagnosed by accident while diagnosing other conditions within the
spine. In case when pain occurs and persists or even intensifies a vertebroplasty should be
performed.

Case presentation. A 50-year-old patient admitted to the Neurosurgery Department for surgical
treatment of C5 vertebral angioma and C5-C6 stenosis and discopathy. In physical examinations on
admission: general condition good, back pain at the lower part of the cervical spine, neck pain
radiating to the left upper limb, no sensory disturbance. Based on the clinical symptoms and the
MRI image, the patient was qualified for simultaneous surgical decompression of C5-C6 stenosis
and C5 vertebroplasty. Because of the C5 vertebral angioma shown in MRI, administration of
PMMA was performed in a first step, for vascular coagulation and restoration of C5 vertebral
strength, and a discectomy with decompression and implantation of cage at C5-C6 level in a second
step. After the surgery the patient's condition improved, pain ailments regressed.

Conclusion. The decision and choice of vertebral angiomas treatment must be based both on the
clinical symptoms and the MRI image. In case of surgical management of simultaneous occurrence
of vertebral angioma and discopathy and stenosis, vertebroplasty should be performed first,
followed by decompression and cage implantation.
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Introduction

Vertebral angioma is a benign tumor of blood vessels. In most clinical cases, it does not
cause any pain or other symptoms. A minor pain at the lesion level occurs rarely.

Vertebral angioma is caused by arterial hyperplasia in the vertebral body. This results in the
disappearance of bone structure in favor of developing vascular network. If the vertebral angioma
does not cause any pain, it is not treated and no routine checkups are required. In case when pain
occurs and persists or even intensifies, surgery is necessary.

Vertebral angiomas that are located within the vertebrae are diagnosed quite often. To
diagnose them, the radiological examination is used primarily - classical radiography, computer
tomography, magnetic resonance. In the obtained image, there are many cystic lesions in the bone
structure of the vertebral body. Since vertebral angiomas usually do not cause any pain, they are
usually diagnosed by accident while diagnosing other conditions within the spine.

Percutaneous vertebroplasty is a minimally invasive procedure that involves the injection of
a PMMA (polymethyl methacrylate) into the diseased vertebral body, which results in filling of the
bone structure, strengthening of the vertebral body and reduction of pain. The main indications for
vertebroplasty are compression fractures of vertebral bodies in the course of osteoporosis, vertebral
angiomas and cancer metastases to vertebral bodies. The decision on vertebroplasty is made when
the patient suffers from severe pain because of the vertebral angioma and when the image of the
study indicates that this lesion is present. PMMA is injected into the place where the vascular
network is formed. While polymethyl methacrylate is thickening, exothermic reaction generates
heat and angioma, as well as ends of sensory nerves, undergo complete coagulation. The cause of
the disease in the vertebral body is thus completely eliminated, and the weakened vertebrae is
strengthened by PMMA, which penetrates the bone.

Case presentation
A 50-year-old patient was admitted to the Neurosurgery Department for surgical treatment
of C5 vertebral angioma and C5-C6 stenosis and discopathy (Figure 1).
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Figure 1. MRI of the cervical spine. Visible C5 vertebral angioma and discopathy and stenosis at
the C5-C6 level - own material of the Neurosurgery Department of the University Hospital No. 1.
dr. A. Jurasz in Bydgoszcz.

70



In physical examinations on admission: general condition good, back pain at the lower part of the
cervical spine, neck pain radiating to the left upper limb, no sensory disturbance. Based on the
clinical symptoms and the MRI image, the patient was qualified for simultaneous surgical
decompression of C5-C6 stenosis and C5 vertebroplasty.

The procedure confirmed the presence of C5-C6 stenosis. C5 vertebral body was located
with the use of the X-ray. A sample was taken for histopathological examination. Vertebroplasty
was performed in a standard way, under visual control. In the next step, a fibrous ring was cut at
C5-C6 level and disc masses were removed. After visualization of the dural sac and hemostatic
control, a cage 5 was adjusted and implanted. Intraoperative radiological monitoring showed the
correct placement of implants. After the surgery the patient's condition improved, pain ailments
regressed. Early postoperative rehabilitation was implemented. On the third day after the procedure,
the patient in a good general condition was discharged from the clinic.

Discussion

For the first time, vertebroplasty has been used to treat vertebral angioma by a team of
neurosurgeons and neuroradiologists from Amiens, France (P. Galibert, H. Deramont, P. Rosat, D.
Le Gars), and the methodological description and preliminary results were published in 1987 [1].
This paper describes the elimination of severe cervical spine pain in a young patient by introducing
methyl polymethacrylate (PMMA) into the C2 vertebral body, which has been partially destroyed
by an aggressive hemangioma. Deramont initially used PMMA in pathological fractures because of
primary and metastatic tumors, and in vertebral angiomas, and then applied this method to treat
compression fractures in osteoporosis. Deramont et al. presented results of procedures in more than
20 patients treated for vertebral angiomas.

Later, this method was used to fill out the osteolytic lesions of the vertebral body caused by
tumors metastases (multiple myeloma) and to treat pathological fractures in osteoporosis. The first
description of this procedure was done by a group of neuroradiologists from the University of
Virginia [2]. In Poland, vertebroplasty for the first time was used by Tomasz Trojanowski [3]. The
first use of vertebroplasty in the treatment of osteoporotic fractures and tumor metastases and
vertebral angiomas, took place in 1999 in the Department of Neurosurgery, Military Medical
Academy in Lodz [4, 5, 6].

At present, the use of verterbroplasty is the method of choice in the treatment of
osteoporotic vertebral fractures in many countries and is included in the guidelines of many
radiological, orthopedic and neurosurgical societies dealing with osteoporosis and spinal fractures.

Nowdays vertebroplasty is performed exclusively with standardized Kits containing properly
prepared PMMA’s. Visualization of cement during injection and careful monitoring of any
PMMA'’s extraction is the key to safe vertebroplasty.

In the case of vertebral angioma, the following theories have been proposed to explain the
mechanisms of pain relief following vertebroplasty [7], which are: thermic necrosis of nerve
endings, cement toxicity affecting pain receptors, concept of mechanical stabilization [8]. It has
been found that the chemical products produced during the cement polymerisation reaction can be
neurotoxic [8, 9]. Cement toxicity is also important in the formation of necrotic zone around the
angioma [10]. The area of the necrotic zone may also depend on the exothermic polymerization of
the cement [10]. Angioma’s tissues may be more sensitive to the effects of cement than normal
tissues. Another mechanism responsible for possible necrotic zones of angioma is ischemia, which
may be due to direct causes - clogging of vessels by cement, or indirect - vascular compression.

Cotten et al. [11] found no correlation between the volume of administered PMMA and
clinical outcomes. Clinical experience confirms that incomplete filling of the vertebral body usually
results in pain relief, significantly reducing the risk of complications, in the form of cement leakage
[11, 12, 13]. Recent studies have shown that relatively small volumes of cement are needed to
restore the vertebral strength: 4.4 ml in the lumbar segment, 3.1 ml in the lumbar-thoracic segment,
and 2.5 ml in the thoracic segment [14].
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Initially, vertebroplasty in the case of vertebral angiomas was performed only by double-sided
cement injection. There were also concerns about whether unilateral injection of cement could
provide sufficient stability. Recent studies have shown that unilateral administration of cement,
which passes through the midline of the stem, may provide sufficient restoration of vertebral
strength, while at the same time decreasing the risk of cannulas passing through the vertebral
pedicle [15].

Anatomical considerations also require analysis of the vertebral body volume in normal
conditions and after compression fracture of the vertebrae. In order to prevent excessive supply of
cement to the vertebral body, it is useful to review the estimate data of each vertebral body volume,
with the use of computer-determined data of volume values in the cervical, thoracic and lumbar
segments [16]. They range from 7.2 cm® in the cervical (C5) to 22.4 cm® in the lumbar (L3)
segment. Due to the thickness of the vertebral’s body compact substance, it is to be expected that
the filling volume usually does not exceed half the value of the theoretical volume. The final fill
volume is also decreased by the presence of vertebral body collapse. In the case presented by us,
approximately 1.8 ml of PMMA was administrated at approximately 30 degrees in the sagittal plane
(Figure 2).

Figure 2. Intraoperative radiological monitoring, condition after PMMA’s admission to C5 vertebral
angioma - own material of the Neurosurgery Department of the University Hospital No. 1. dr. A.
Jurasz in Bydgoszcz.
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Subsequently, during the same surgery, a typical (classical technique, anterior approach)
decompression of C5-C6, with cage implantation, was performed (Figure 3).

Figure 3. Intraoperative radiological monitoring, condition after PMMA’s admission to C5 vertebral
angioma and decompression at C5-C6 - own material of the Neurosurgery Department of the
University Hospital No. 1. dr. A. Jurasz in Bydgoszcz.

In presented clinical case, beside a root pain, the patient suffered from a neck pain
syndrome. Because of the C5 vertebral angioma shown in MRI, we decided to administer PMMA at
first, for vascular coagulation and restoration of C5 vertebral strength, and secondly perform a
discectomy with decompression and implantation of cage at C5-C6 level. Immediately after the
procedure and at outpatient check-up after 3 weeks from surgery, the patient’s condition improved
and pain ailments regressed.
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