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Introduction 

 

In recent years, with the rising needs of the economy, the requirements for the 
working part of the population have also increased. Unfortunately, the rising 
average age further complicates these requirements. The connection between 
the physical overload of the body and the adverse changes that occur in it, and 
in particular those concerning the musculoskeletal system, has been well 
studied. With the deepening of the trauma of the general mass of people, the 
possibilities of this group to perform their labor activity effectively decrease, 
and with that the hospitalization also increases. A very socially significant 
problem is the pathological conditions of the spine and mainly the lumbar 
region, leading to the appearance of persistent pain, usually in the lumbar spine, 
irrigated or not to the lower extremities and popularly known as Low Back Pain. 
(LBP). 

The causes of this condition are specific and nonspecific. Among the specific 
ones are the wide range of degenerative diseases of the spine: spondylarthrosis, 
spondylosis, osteochondrosis and the accompanying often herniated disc and 
spinal stenosis, spondylolisthesis, ankylosing spondylitis, tumor process, 
vertebral fracture, spondylosis. In other words, these are conditions in which a 
clear correlation can be found between the anatomical substrate and low lumbar 
pain.   

Predisposing non-specific causes are considered to be: decreased motor activity 
and weakened muscles; increased muscle tone; muscle strain due to increased 
stress at work, financial or family problems, severe anxiety, depression; changes 
in the CNS leading to a change in pain perception; genetic predisposition, and in 
the listed cases it is rare to find a specific cause of the pain, which can be 
proved radiologically. 
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The Low Back Pain, more precisely defined as lumbosacral spinal pain. The 
International Organization for the Study of Pain (IASP) defines spinal pain 
based on its location. It most often originates from the lumbar or sacral spine. 

According to the criteria established by the International Association for the 
Study of Pain, facet joints can be the cause in 15% to 45% in patients with low 
lumbar pain, 36% to 60% in patients with chronic neck pain and 34% to 48% in 
those with chest pain. 

As a result, reduced working capacity, lower quality of life and economic costs. 

Conservative treatments rarely allow for a complete and lasting cure, as their 
options are reduced or exhausted at some point and patients begin to seek 
surgery. 

With the development of medical technology, in recent years, methods and 
equipment have emerged that have made it possible to more effectively and 
long-termly treat conditions in which there was no effective treatment before. 

Cryoablation is a new and promising method. The Polish company Metrum 
Cryoflex has widely developed this approach, and in 1992 it started the 
production of its first cryosurgical instruments from the Cryo-S series. It is 
applicable in the treatment of a large number of sensory nerves, as well as some 
tumor conditions. In our practice, we began to study the effect of cryoablation 
on the medial branch of Ramus dorsalysis, emanating from the spinal nerves 
and innervating the facet joints of the spine, responsible for the subjective 
sensation of "low back pain". 

In 2016, Prof. Vladimir Stavrev DMS tested the Cryo-S Electric II PAINLESS 
device in the treatment of a patient with LBP. With the help of Dr. Petko Ganev, 
he began to use cryoablation as a method of treatment in patients with low lumbar 
pain, unwilling or contraindicated for major surgery. The method was first 
introduced in Bulgaria by Prof. Stavrev et al. and is currently being used by other 
surgeons in Bulgaria. Our study focused mainly on the lumbar spine, with 
individual cases affecting Th12 and S1 levels. 

In this paper we share our experience and the achieved therapeutic results from 
the application of cryoanalgesia, as a method of treatment in patients with low 
lumbar pain. 

 



 
6 

 

 

1.     Historical Data 

The first evidence of the use of cold for pain relief dates back to Hippocrates 
(460-377 BC). Since then, throughout our history, data on its application have 
been found, and in 1866 a serious breakthrough in this direction was the discovery 
of the ether spray and then of the ethyl chloride spray. Frozen tissue has been 
shown to cause severe nerve damage and loss of function, but the nerves 
regenerate without the formation of a neurinoma. 

In 1961, Cooper and co-workers developed an apparatus that used liquid nitrogen 
in a hollow tube, which was led to the top and thus reached a temperature of -190 
° C. Amolis, an eye surgeon, also developed a similar device that used carbon 
dioxide or nitrous oxide and could reach temperatures of -70 ° C. Lloyd et al. 
They coined the term "cryoanalgesia" in the practice of analgesia. He opined that 
this technique was better than other methods of peripheral nerve destruction, such 
as alcohol, phenol and surgical lesions, because it was not followed by neuritis 
and neuralgia. Current probes range from 1.4 to 2 mm. in thickness. Most have a 
built-in nerve stimulator to locate the nerve and a thermistor to determine the 
temperature at the tip of the probe. Bernard, Lloyd, Evans, Green, and Glynn 
promoted cryoneuroablation in the early 1980s, but few reports have been added 
since then. 

 

 

2. Anatomy and biomechanics of the lumbar spine 

 

 

The vertebrae articulate with each other by means of the interventebral discs 
located between the Corpora Vertebrae and the facet joints formed by the 
respective Processi Articulares superiors et inferiors. (Fig. 2.1, Fig. 2.2) 



 
7 

 

Fig.2.1 

 

Fig.2.2 

 

The intervertebral discs are considered to be composed of three parts (23). The 
first is Anulus Fibrosus. The outermost lamellae of the ring are rich in type 1 
collagen, which makes them resistant to tilting and rotation in the spine. with the 
organization of collagen fibers. The core, in turn, has a very high water content 
and a looser collagen network. This allows it to easily deform and balance the 
stress applied to it. The endplate of the vertebral body is considered as the third 
component. It is covered with hyaline cartilage, which is also thought to be 
involved in stress distribution.  
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The spine is strengthened by passive and active stabilizers. 

Passive stabilization is represented by the ligament apparatus: Ligg. Longitudinal 
Anterior and Posterior; Ligg. Flavi; Ligg. Intertransversale; Ligg. Interspinal; 
Ligg. Supraspinal. The luminal transition is also strengthened by Ligg. 
Iliolumbale (Fig. 2.3 and Fig.2.4) 

 

Fig. 2.3  

Fig. 2.4 
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Muscles are the active stabilizers in the field and are divided into three orders. 

First class stabilizers are the muscles whose orego and insertion are located in the 
vertebrae:  

Мм. Multifidi; Mm. Semispinales; Mm Rotatores; Mm Interspinales Lumborum; 
Mm. Intertransversarii Mediales et Laterales Lumborum; M. Longisimus Dorsi; 
M. Spinalis Thoracis. (Fig. 2.5) 

 

Second order are those starting from the vertebrae and ending in the pelvis:  

M. Quadratus Lumborum; M. Iliocostalis; M. Transversus Abdominis и М. 
Obliqus Internus Abdominis (the last two, trough Fascia Thoracolumbalis) (Fig. 
2.5, Fig. 2.6) 

 

 

Fig. 2.5                                                     Fig.2.6 

Third class are the muscles starting from the spine and ending in the lower or 
upper limb: M. Psoas Major, etc. (Fig 2.7) 
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Fig. 2.7 

The spinal cord located in the medullary canal reaches L2, ending with the conus 
medularis. It is enveloped in the three envelopes: Dura mater, Arachnoidea mater, 
Pia mater and is surrounded by the cerebrospinal fluid. From the anterior and 
posterior horns of the spinal cord are separated the axons of motor and sensory 
neurons, respectively, which unite before passing through the foramen 
intervertebrale and form the nerve root. (Fig.2.8) The angle at which the roots 
leave the spine changes from Th11 (52.4 +/- 3,13 °) gradually, as at level L5 it is 
already 25 ° +/- 3,1 ° in frontal plan. The distance of the nerve from the upper 
lamina at the level of Th11 is on average 1.8 +/- 0.32 mm and up to L5 increases 
to 5.84 +/- 1.05 mm. The greatest distance between two adjacent nerves is 
between L1-L2 (33.9 +/- 1.4 mm), as it gradually decreases and between L4-L5 
becomes 25 +/- 2.4 mm. 
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Fig. 2.8                                               Fig..2.9 

There are anatomical variations of the nerve roots, which are presented 
figuratively in Fig.2.10. 

 

 Fig.2.10 

Type 1 abnormalities: Two adjacent nerve roots can arise from a common dural 
arm. Type 2 abnormalities are those in which the number of roots in the 
intervertebral foramen varies. In these cases, a nerve root can leave the spine 
through an adjacent intervertebral foramen (upper or double), leaving it empty, 
and the one through which it leaves contains two roots. This creates conditions 
for root compression. Type 3 abnormalities are extradural anastomoses between 
roots in which a bundle of nerve fibers leaves a dural arm to enter an adjacent 
one. 

After leaving the nerve through the intervertebral canal, it divides into Ramus 
Ventralis et Dorsalis. The dorsal branch is divided into three smaller ones: lateral, 
intermediate and medial. The lateral innervates m. Iliocostalis and the lateral 
portion of the skin on the back. Intermediate- m. Spinalis et m. Longisimus dorsi, 
and medial: mm. multifidi, mm. intertransversarii mediales, mm. interspinales, 
ligamentum Interspinale and sensory facet joints, making it also responsible for 
low lumbar pain. The medial rams, in addition to innervating their respective 
facet joint, also attach a sensory branch to the underlying one. (Fig. 2.11) 



 
12 

 

Fig. 2.11 

From a histological point of view, in the target nerve in the cryoablation method, 
the axons are surrounded by a perineurium and united in folds. In addition to 
being covered by Schwann cells, they are also enveloped by the endoneurium. 
The folds are covered by the epineurium, along with blood vessels and connective 
tissue. Fig.2.12 

 Fig.2.12 

The main vessels in the area of the lumbar spine are represented primarily by the 
abdominal aorta. It flooded the anterior aspect of the spine, to the left of the 
midline. At the level of the fifth lumbar vertebra is its bifurcation and the 
emanating a. Sacralis media. The inferior vena cava is located to the right of the 
midline and has a similar aortic configuration. V. Azygos (front right) and V. 
Hemiazygos (front left) are located below the described structures and closer to 
the spine. (Fig. 2.13) 
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Fig. 2.13 

Aa. Lumbales for the first four vertebrae originate from the abdominal aorta. The 
pair of arteries for the fifth lumbar vertebra usually originates from a. Sacralis 
media. They are the equivalent of the intercostal arteries in the thoracic region. 

From a biomechanical point of view, the volume of movements in the spine varies 
as follows: Flexion-extension (80 ° - 0 ° - 30 °); Lateral slope, left-right (35 ° - 0 
° - 35 °); rotation, left-right (30 ° - 0 ° - 30 °) (4). The movements in the torso in 
the widest volume are performed in the lumbar department, due to its anatomical 
features compared to the thoracic: the floating ribs and the ovoid shape of the 
vertebral bodies. From this point of view, Th 11 and Th 12 are biomechanically 
assigned to the lumbar region.  

It has been proven, however, that in everyday life the movements usually vary in 
the range: Flexion-extension (49 ° - 0 ° - 3 °); lateral inclination between 2 ° and 
11 °; rotation between 2 ° and 7 °. (38) 

The lumbar spine is located in a physiological lordosis of about 33.2 ° +/- 12.1 °; 
The lumbosacral angle is about 11.4 ° +/- 4.7 °; and the sacrum is in inclination 
of about 26.4 ° +/- 10 °. (39) 

3. Etiology of LBP 

Osteoarthritis of the facet joints is often the cause in patients with persistent back 
pain. The present paper deals mainly with the symptoms in the lumbar region. As 
pointed out, the causes of this pain can be specific or non-specific. The main 
specific reasons are as follows: 

3.1 Spondylarthrosis 

Spondylarthrosis is a degenerative process that mainly affects the facet joints of 
the spine. The cervical and lumbar regions are most often affected, but the 
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thoracic segment can also be affected, more often in the area between the third 
and fifth thoracic vertebrae. , subchondral osteosclerosis develops and cysts may 
appear (Fig. 3.1; Fig. 3.1;. 3.2) 

 

Fig. 3.1                                      Fig. 3.2 

3.2 Spondylosis 

Lumbar spondylosis is a chronic non-inflammatory disease caused by 
degeneration of the lumbar discs. The etiology of lumbar spondylosis is 
multifactorial. Patients with lumbar spondylosis complain of a wide variety of 
symptoms, including low back pain, often combined with propagating pain in the 
lower extremities. 

In this state, the disks go through the so-called. "degenerative cascade", the end 
result of which are osteophytes, which acquire particularly large sizes, resembling 
"beaks" in shape and can envelop the intervertebral disc and even connect with 
each other. (Fig 3.3)  
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Fig.3.3                                           

3.3 Spondylolisthesis 

Spondylolisthesis is the sliding of one body of the spine relative to the underlying 
one, causing a degree of mechanical instability of the spine and / or radicular 
symptoms. (50) This may be due to congenital, acquired or idiopathic causes. 
(Fig.3.5) 

Fig. 3.5. 

Low back pain is a major symptom accompanying spondylolisthesis. Most often 
it develops at the level of L4-5. In second place in frequency is L5-S1 due to the 
stabilizing iliolumbal ligaments. 

3.4 Spondylodiscitis 

A condition whose main cause in Europe is Staphylococcus Aureus, while 
worldwide it is tuberculosis. In this condition, the intervertebral disc is infected 
first, and subsequently the adjacent vertebrae (Fig..3.8). 
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Fig.3.8 

3.5 Osteochondrosis 

A process representing a gradual degeneration of the intervertebral disc 
associated, most often with age changes and under the influence of chronic work 
overload. It often ruptures on the annulus fibrosis and the nucleus of the disc can 
prolapse beyond the limits of the former body, compressing various nerve 
structures (roots or the spinal cord itself, if at a higher level). 

 

3.6 Ankylosing spondylitis 

Ankylosing spondylitis is a chronic inflammatory disease of the axial part of the 
spine, which can manifest itself with various clinical symptoms and leading to 
gradual disability of the patient. Chronic back pain and progressive stiffness of 
the spine are the main features of the disease. In addition, progressive kyphosis, 
neuralgic pain syndrome, muscle atrophy, decreased skin sensitivity develop. 
(Fig.3.9, Fig.3.10) 

 Fig.3.9               Fig.3.10 
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3.7 Vertebral fracture 

The subject of the topic are mainly pathological fractures and in certain cases the 
late consequences of the treatment of traumatic fractures. Patients with 
osteoporosis, whose main feature is reduced bone mass, are particularly 
predisposed. Adult patients are usually affected, and in this endocrine disease, the 
bones become particularly fragile and minimal stress on the vertebrae can lead to 
a fracture. Although the clinic is not as dramatic as with high-energy traumatic 
fractures, there is pain in the area, a broken axis of the spine and limited 
movement. (Fig.3.11) 

Fig.3.11 

Other conditions that weaken bone integrity and can lead to pathological fractures 
are: 

- Osteomalacia (71.72) 

- Osteogenesis of the imperfect (73) 

- Paget's disease (74.75) 

- Tumor (76.77) 

- Osteomyelitis (78.79) 

and others. 

 

3.8 Condition after hip arthroplasty 
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The cause of the pain usually lies in the different lengths of the limbs after the 
implant is placed. This imbalance is transmitted through the pelvis to the spine as 
the patient moves, leading to progressive degenerative changes in the spine 
combined with mild distortions. 

 

3.9 Non-specific causes 

This section includes: 

- Segmental dysfunction (eg in cases of blockade) 

- Sacroiliac syndrome 

- Connective tissue diseases 

- Altered statics of the lumbar spine (hyperlordosis or smoothing of the lordosis) 

- Muscle dysfunction (Janda`s crossed s-m, muscle shortening) 

- Systemic conditions (loss of coordination, hypermobility, etc.) 

- Prostatitis 

- Inflammatory diseases of the pelvis 

- Kidney stones 

- Abdominal aortic aneurysm 

- Gastrointestinal diseases and others 

 

4. Examination methods 

Based on the results of the research, important conclusions are drawn regarding 
the treatment strategy, with the aim of answering the following questions: 

- What is the pathoanatomical / pathophysiological substrate of pain? 

- What is the most adequate therapeutic approach? 

- Is the patient indicated or not for cryoablation of the facet joints? 

- At what level (levels) is the lesion located? 
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- Is it enough to perform the procedure only unilaterally or is it necessary to cover 
the joints on both sides? 

- What are the expected results of the procedure and will they be satisfactory? 

- Are there any conditions of the spine that require a different approach or increase 
the risk? 

  

4.1 Physical Examination 

First of all, attention is paid to the patient's behavior. It is observed whether a 
sparing gait is available or not. This includes an assessment of the support and 
swing phases (Fig. 4.1), their symmetry, as well as that of the swing motions of 
the arms (105). Does the patient keep a specific static position?     

 

Fig.4.1 

The examination first looks for the appearance of pathological curves: scoliotic 
ones or hyperlordosis, as well as for the smoothing of physiological lordosis. The 
position of the pelvis, the length of the lower limbs and deformations in their 
individual segments. 

In order to differentiate pain created in a pathological facet joint from one 
obtained by pressing on a nerve root, sensitivity and muscle strength are 
examined. In the first case, the aim is to determine whether the pain propagates 
along the respective dermatome. 

The muscular strength of the lower limbs against resistance is also examined. 
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It is performed in the following sequence: 

1. Extension in the knee joint.- Informative about L4 root. 

2. Dorsiflexion of the foot and first toe - Roots L4 and L5 

3. Plantar flexion of the foot and first toe - mainly S1 

Also for S1, the patient is encouraged to walk with short steps raised on the toes, 
making sure that they are equally raised on both feet. In the affected side, the 
lifting is weaker and shorter. The L5 test is similar, but this time the patient must 
walk on the heel. 

Some provocatives for lumbar pain are the following: Seated Slump Test; The 
Larrey test; The Erickson test; Faber test (Flexion Abduction Eversion); Tripod 
test; Femoral Stretch Test... 

 

4.2 X- Ray  

They can be quite useful in proving a pathological (very often osteoporotic (Fig. 
4.2) or traumatic fracture.  

 Фиг. 4.2 

Osteoarthritis changes in the facet joints on plain radiography are typical. There 
is narrowing of the joint space, subchondral sclerosis and proliferation of 
osteophytes. 

 

4.3 CT scan 
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Computed tomography is a highly informative method that is also widely used in 
the study of low back pain, especially when magnetic resonance imaging is 
contraindicated. The scanner is more sensitive than conventional radiographs 
when it demonstrates degenerative changes in the facet joints due to the high 
contrast between bone structures and soft tissues. (Fig.4.3)  

Fig. 4.3 

A relatively newer variant of the method is Dual-energy Computed Tomography. 
It is convenient for detecting other deposits in the area of facet joints, such as 
urate crystals. 

 

4.4 MRI 

Magnetic resonance imaging is a particularly informative study for the diagnosis 
of most diseases of the spine, as it provides a clear picture of soft tissues compared 
to other imaging methods. Magnetic resonance imaging can be performed both 
without prior preparation and with the application of contrast. (Fig.4.4) 

Fig.4.13 

 

4.5 Bone Scintigraphy 
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Bone scintigraphy is an imaging study based on the accumulation of Technetium 
99 methyl bisphosphonate in the bones. This is a sensitive method that can 
provide information about pathological processes in the bone at an early stage. 
The method is more often used in the diagnosis of tumor processes and metabolic 
disorders, which is why it is rarely used in the diagnosis of low back pain. 

 

4.6 Endoscopy 

Spinal endoscopy is a relatively new technique with diagnostic and therapeutic 
significance. 

  A special toolkit has been developed to meet the needs and specifics of the 
operational area, creating an opportunity to work in each department of the spine. 
(Fig. 4.14; Fig. 4.15) 

Fig.4.14 
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Fig.4.15 

4.7 Echography 

 

Ultrasound of the spine is strongly present in soft tissue pathology. However, 
recently there has been a development in ultrasound in relation to degenerative 
diseases of the spine, especially for the purpose of percutaneous treatment of 
LBP. For the lumbar region, spinose and crystalline processes must first be 
determined. Longitudinal (sagittal) (Fig. 4.16) and horizontal projections are 
made with a curved transducer (Fig. 4.17) 

Fig.4.16 
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Fig.4.17 

5. Methods of Treatment 

Although less effective, conservative treatments are the first thing most patients 
resort to. They are mainly divided into: physical therapy, drug treatment, training, 
etc. 

With regard to physiotherapy, various methods are applicable: thermal 
procedures, ultrasound, electrical stimulation and various muscle relaxation 
techniques, aimed primarily at the back muscles and soft tissues. 

A specific method is that proposed by McKenzie. With his approach, 
physiotherapy and exercises used to extend the spine can help "centralize" the 
patient's pain, from the limbs (leg or arm) to the back. 

Pilates massage is a system of exercises with controlled movements, breathing 
and stretching. 

Drug treatment is mainly represented by: NSAIDs, muscle relaxants, 
antidepressants and others. 

Surgical methods of treatment are based on denervation of the sensory ending 
originating from the medial branch of ramus dorsalis. They are mainly chemical, 
high- and low-temperature ablation. They are performed with the help of an 
ultrasound, fluoroscope, and other devices for diagnostic imaging. 

Also a relatively new method, which is also the subject of this paper is 
cryoanalgesia. The method is based on lysis of the sensory endings in the facet 
joints by creating an extremely low temperature. 

The apparatus for this method was developed at the Polish Low Temperature 
Institute, based in Wrocław. The device specifically used in the studies is Cryo-
S Electric II PAINLESS (Fig. 5.1) 
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Fig. 5.1  

 

The principle of operation of the apparatus is to use a gas that passes into a 
medium of high pressure to a medium of low pressure, which leads to the creation 
of a low temperature (Joule-Thompson effect). It is suitable for working with both 
nitrous oxide and carbon dioxide. The operating temperature when working with 
carbon dioxide is -78 ° C, and that when working with nitrous oxide is -89 ° C. 
The maximum values of gas pressure at which the machine operates are: 70 bar 
for CO2 and 55 bar for N2O, as the operating ones are 48 to 65 bar for CO2 and 
38 to 53 bar for N2O, respectively. The probes used for the intervention are 
essentially two concentrically arranged gas outlets, with low-pressure gas 
entering through the inside and exiting through the outside. (Fig. 5.2) 

 

Fig. 5.2 

In our practice we worked mainly in automatic mode, in which two freezing 
cycles of 1 minute and 30 seconds were pre-programmed, followed by a 
defrosting time of 30 seconds after each cycle. In the first place, denervation is 
achieved through the direct action of ice. The severity of nerve damage is thought 
to be classified as second degree by Sedon and Sunderland. Fig.5.3 
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Sedon Classification 

Stage I Neuropraxia - Preserved 
anatomical integrity, but impaired 
nerve conduction 

Stage II Axonotmesis - Interrupted axons, 
but preserved connective tissue 

Stage III Neurotmesis - Complete rupture of 
the nerve 

Fig. 5.3 

The long-term effect of the procedure is also important for the damage to the 
blood vessels of the nerve, which leads to the development of edema in it. It is 
also thought to create an autoimmune reaction at the site of freezing due to the 
release of partially destroyed proteins from the damaged tissues. 

However, it has been shown that the preservation of the connective tissues of the 
nerve, incl. and Schwann cells prevent neuroma formation and promote axonal 
regeneration. This is the reason for the recurrence of pain later. 

Once the painful levels have been determined, the most rational entry point is 
sought. As already described, the facet joints receive sensory endings of two 
levels (their own and the above). With this in mind, additional facet joints must 
be machined (162,163,164,165). The entripoint corresponds to the facet joint of 
the most centrally located target vertebra. The goal is to reach all levels with one 
access, not to make a separate incision for each vertebra. This can be done under 
X-ray control, ultrasound, scanner, even just with an electrical stimulator. When 
using the C arm, you can work on face or oblique projections. In oblique 
projections, the image that the vertebrae acquire begins to resemble too much a 
puppy or the so-called "scotish dog" (Fig. 5.6) 
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Fig. 5.6 

The second method for orientation with the C arm is through face projections. 
The X-ray image looks for the two parallel and vertical images of the cortex of 
the articular processes of the facet joints. (Fig.5.7) 

Fig. 5.7 

6. Goal 

We set ourselves the goal to study the possibilities of the cryoablation method 
in the treatment of low lumbar pain and its maximum rationalization. 

7. Tasks 

To achieve the set goal we set ourselves the following TASKS: 
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1. To follow a sufficient number of patients who underwent cryoablation of the 
facet joints for a period of at least 12 months and to determine the duration of the 
procedure. 

2. To assess the change in quality of life before and after the procedure. 

3. To apply the procedure in combination with separate surgical methods of 
treatment of the lumbar spine. 

4. To determine the optimal method by which to perform cryoablation, in terms 
of positioning and duration. 

 

We used the VAS (Visual Analog Scale) classification to assess the effect of pain 
on the procedure. 

To assess quality of life, we used the modified Oswestry Disability Index (ODI) 
and the SF-36 system. 

 

8.  Materials and Methods 

From May 2016 to February 2020, more than 250 patients passed through the 
clinic. However, in order to perform the set tasks, it was necessary to divide them 
into groups, according to the etiology of their lumbar pain, the clinic, as well as 
the various techniques we used for ablation on the facet joints. For example, we 
had to look separately at patients with nerve root compression from those with 
degenerative diseases of the spine and, accordingly, idiopathic low lumbar pain. 
In evaluating the effectiveness of the procedure, we also could not consider 
together the patients in whom we used the established technique (two cycles of 
freezing for 1 minute and 30 seconds, separated by thawing for 30 seconds) and 
the groups in which we used different techniques. The same was true when testing 
probe positioning methods. For the performance of all tasks we observed a total 
of 218 patients for the determined required period. 

The obtained data were processed by the methods of nonparametric, variational 
and correlation analysis (Sepeteliev52, Markov46) using a computer and the 
program "SPSS" for Windows 10. The following statistical methods were used: 

1) Variation analysis; 
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2) Statistical significance; 

3) Dispersion analysis; 

4) Correlation analysis. 

For task 1 and 2, we used two groups of patients. The first suffered from LBP 
without neurological symptoms, it included 103, but we managed to maintain 
contact with 68. The second group was 32. For "task 3" we included 67 patients, 
and for "task 4" two groups of 30 and 21 people. 

For the solution of problem 1, the 68 patients from the first group with whom we 
maintained contact to the end were on average age 66 years and distribution by 
sex: men -30 and women -38. In this group the patients had to suffer from an 
idiopathic form. of LBP and conditions such as degenerative diseases of the spine 
in which the cause of pain is localized in the facet joints. To evaluate the results, 
we used the VAS system for subjectively determining the degree of pain, and in 
terms of quality of life, we used the SF-36 system, developed by RAND Health 
Care and ODI, specific for LBP conditions. 

Values were reported before the procedure, immediately after it, in the first 
month, in the sixth month and after one year. (tab.8.1) 

Tab 8.1 

At the same time, we performed a study on patients suffering from LBP, but 
combined with neurological symptoms in the lower extremities (the second group 
of tasks). The results preoperatively and step by step postoperatively are 
presented in Tab. 8.2 
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Таb.8.2 

One year later, there was a deterioration in the condition of the patients (average 
score 6.7 points). We attribute it to the deepening of the pathological finding in 
some of them, leading to aggravation of the symptoms. 

On the set "Task 2" we conducted a study using the SF-36 questionnaire on the 
one hand, which is non-specific for all conditions and focuses on the quality of 
life of the patient (physical and mental). On the other hand, we also used the 
modified ODI (Oswestry Disability Index), which was developed specifically to 
assess the quality of life in patients with low lumbar pain. 

Based on the facts already presented from the above study, we decided that the 
most indicative would be to assess the change in quality of life by conducting 
surveys preoperatively and one month after surgery. The results are presented in 
Tables 8.3 (preoperative) and 8.4 (1 month post). 

Таb.8.3 
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Таb.8.4 

As can be seen from the table, the relief of pain has led to greater productivity of 
patients, better and full participation in their daily activities, and thus a strong 
improvement in their social life. 

The results of the modified ODI showed average values of 76% (lowest 70% and 
highest 80%) preoperatively, and one month postoperatively - 33% (30% lowest 
and 36% highest scores). (Tab. 8.5) 

Таb.8.5 

In accordance with the results of "SF-36" and here confirms the conclusion that 
postoperatively with the reduction of pain, patients return to their daily lives much 
more effectively, which has a good effect on their mental state. 

In the second group of 32 patients suffering from LBP, in combination with 
neurological symptoms of the lower extremities, we also conducted the relevant 
surveys. The relatively lower results in terms of quality of life catch our attention 
(Tab.8.6) 
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Таb.8.6 

One month after the procedure we reported the results again. The improvement 
in the quality of life of the patients was present, although not that obvious. (Tab. 
8.7) 

 Таb. 8.7 

The results of the modified ODI also show an improvement in quality of life, but 
not as significant as in the first group. The average results that were reported 
preoperatively were 56% (lowest 52% and highest 60%) and postoperatively 32% 
(lowest 28% and highest 34%). 

For the implementation of "Task 3" we decided to combine balloon kyphoplasty 
as a method of treatment of osteoporotic fractures (Fig. 8.1, Fig.8.2) in adult 
patients with cryoablation of the medial branch of Ramus dorsalis. We selected 
67 patients, with a mean age of 69 years (between 60 and 75 years), of whom 37 
were men and 30 women. 
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Fig.8.1                                    Fig.8.2 

After completion of the inflation, the balloons are dropped and removed, and 
polymethyl methacrylate is introduced into the already formed cavities. At the 
end of the intervention we put one skin suture. Cryoablation can be performed 
preoperatively and postoperatively. In our practice, we find it more appropriate 
to perform it preoperatively due to the risk postoperatively that the probe will fall 
into a formed cavity and damage the nerve structure, as well as other causes. 

The effectiveness of the procedure was reported by VAS, preoperatively, 1 day, 
7 days and 3 months. postoperatively. (Tab.8.8) 

Таb.8.8 

The study shows that the group subjected to cryoablation gives better results than 
the control group. The difference, however, is not significant, which we attribute 
to the fact that the cause of pain in almost all cases is due to compression of the 
nerve root. 

For the implementation of "task 4" from the very beginning in practice on the 
method of cryoablation we conducted a series of studies, which we tried to weed 
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out the most optimal technique for its implementation. We took into account the 
relationship between the number of freezing cycles, we also tried the different 
ways of positioning the probe, and we performed the experiments with the help 
of "C-arm" (under X-ray control). 

In the first study, we used 30 patients (21 women and 9 men), with a mean age of 
61 years (between 47 and 69 years). We divided them into three groups of 10. 
The patients suffered from an idiopathic form of LBP and no neurological 
symptoms were observed in the lower extremities. The groups were distributed 
as follows: 

   - Group A: Patients will undergo cryoablation, the probe will be guided under 
X-ray control of phase projections and will be performed without 
neurostimulation. 

    - Group B: Again the probe will be positioned under X-ray control of phase 
projection, but in this case neurostimulation will be used 

    - Group C: In this group the X-rays will fall obliquely and the contour of the 
"Scotish dog" will be sought. 

We reported the results immediately after the operation, in the first and third 
postoperative months. (Tab.8.9) 

Таb.8.9  

Although, according to studies for optimal effect and duration, it is accepted 
that cryoablation be performed in two consecutive freezing cycles of 1 
minute and 30 seconds, each of which is followed by a thawing cycle of 30 
seconds, we decided to check whether triple cycle will lead to better results 
and whether a single cycle will be enough for a good and lasting effect. 
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For this purpose, we selected 21 patients (11 men and 10 women), with an 
average age of 49 years and divided them into three equal groups (groups D, 
E, F). The patients in the study suffered from degenerative diseases of the 
lumbar spine, without complaining of no neurological symptoms of the 
lower extremities. The groups were distributed as follows: 

 

• Group D, was subjected to a single cycle of 1 minute and 30 seconds. 
Cryoablation 

• Group E, was subjected to a two-cycle cycle of 1 minute and 30 seconds. 
Cryoablation with a pause of 30 seconds thawing between them 

• Group F was subjected to a three-cycle cycle of 1 minute and 30 seconds. 
Cryoablation with pauses of 30 seconds thawing between them. (Results- 
Tab.8.10) 

Таb.8.10 

The study shows that the triple cycle does not give a significant difference in the 
strength and duration of the effect, but when patients are subjected to a single 
cycle, they not only report less pain response, but also for a shorter period it 
returns again. 

Clinical case: 

Given that the spinal cord reaches the L2 level of the lumbar spine, we are 
especially careful when we have to work above this level. We assume that in the 
event of a complication, below this level only individual nerve roots would be 
damaged and the patient would more easily cope during the recovery period, 
while damage above this level could, in our opinion, lead to spinal cord injury, 
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and thus paraparesis to some extent of the lower extremities, paresthesias and 
pelvic reservoir incontinence, which would be a serious complication. 

In our practice, we had to perform cryoablation on a 61-year-old man with an old 
fracture of Th 7. The patient did not want to undergo extended surgery, but 
wanted to greatly alleviate his pain. Preoperatively announced for degree 9 points 
according to VAS. He complained of paresthesias in his lower limbs, but could 
not report muscle weakness. During the procedure, we instructed the patient to 
report immediately if he began to experience "tingling" in his legs, ready to 
immediately terminate the procedure. We treated the facet joints at level Th 7 and 
Th 8, having in mind the medial branch, in addition to innervating its own level, 
it also gives collaterals to the underlying vertebra. The operation went without 
complications. Results - Tab.8.11, Tab.12 

Таb.8.11 - VAS 

Таb.8.12- ODI 

Despite the good result, we remain of the opinion that these procedures at this 
level are better to avoid, and in case of unwavering desire on the part of the patient 
it is good to explain to him too extensively the risks of the procedure, and during 
its implementation to monitor closely for the appearance of neurological 
symptoms in the lower extremities. 

0

2

4

6

8

10

предоп1 час 1 мес.3 мес.

V…

0%
20%
40%
60%
80%

100%

предоп. 1 мес 
постоп.

100%



 
37 

 

                                              9. Conclusion 

 

Low back pain is a condition caused by a wide range of diseases, both of the spine 
and the entire musculoskeletal system. The condition is socially significant, as it 
leads to a gradual disability of the patient with all the consequences: restriction 
in work, complete inability to perform their work tasks and the need for 
employment, limitation of household duties and self-care, lowering the quality of 
social life and possible depressive states. For the treatment of this condition and 
in particular for its idiopathic form, many treatment methods have been 
developed, some more effective, others not so much. With the introduction of 
cryoablation, the beginning of a new and effective, in our eyes, method of dealing 
with LBP. The effect is quickly applied, lasts several months and, most 
importantly, leaves the majority of patients satisfied. Although difficult to 
determine, we believe that the need for a possible re-procedure in case of nerve 
recovery is rather a minus. However, the low risk of the procedure is indisputable. 
In our practice we have not had any complications, be it: embolism, infection, 
allergic reaction. The anesthesia risk is also minimal, as in our practice we prefer 
the application of local anesthesia, because it gives us the opportunity to maintain 
verbal contact with the patient and to be informed by him in case he begins to feel 
something "strange", which would be the appearance of paresthesias in the legs. 
We have approved the technique of working with the help of a C-arm under X-
ray control of phase projections. Although this method is actually more harmful 
for the patient and the team compared to using an ultrasound scanner, for 
example, in the process of our improvement, we managed to greatly reduce the 
exposure - in many cases we already need one or two pictures to be positive for 
correct probe positioning. We always treat more than one level, and we do not 
always consider it necessary to work bilaterally (many patients determine the pain 
either only on the left or only on the right). We adopt the approved standard to 
perform the procedure with two cycles of 1 minute and 30 seconds. followed by 
thawing cycles of 30 sec. After the procedure we do not consider it necessary for 
the patient to follow any special regime, on the contrary - we advise him to return 
to his usual activities and to inform us about the change. We are aware that the 
method is particularly effective in idiopathic forms of LBP and specifically in 
cases where the pathoanatomical substrate is in the facet joints themselves. Such 
patients respond best and give the best results in terms of pain relief and improved 
quality of life. If the cause of the pain is rather a compression of the nerve root, 
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the results are not so good. Although there is a suspicion in them, we still advise 
patients not to have high expectations preoperatively. In our opinion, for them the 
correct treatment remains surgical decompression of the nerve. The method is 
applicable in combination with other surgical procedures, such as balloon 
kyphoplasty. Very often orthopedic-traumatological operations in the lower 
extremities, such as alloplasty of the hip joints, lead to the need for cryoablation. 
For us, cryoablation of the medial branch of Ramus dorsalis is an effective 
method for the treatment of LBP. 

 

 

 

                                           

                                            10.  Conclusions 

1.  Low back pain is a socially significant condition leading to disability of 
the patient and deterioration of the patient's ability to work, self-care, social 
life and mental health. 

2.  Cryoablation of the medial branch of the ramus dorsalis of the 
intervertebral nerves is a new, minimally invasive method with a greatly 
reduced risk to the patient. It is not necessary to follow a special regime 
postoperatively. 

3.  The harm to the patient and the team can be minimized according to the 
technique used. 

4.  In most cases, after a certain period of time, the procedure is necessary 
and can be repeated. 

5.  We consider the most convenient work under X-ray control with frontal 
projection. We consider it necessary to process on more than one level. It 
is feasible and gentle for the patient to reach all levels on one side with just 
one access. 

6. Performing the procedure with two freezing cycles of 1 minute and 30 
seconds, followed by defrosting cycles of 30 seconds is effective and 
sufficient 
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7.  Working only with local anesthesia further reduces the risk for the patient, 
as verbal contact is maintained with him. The work at the levels where the 
spinal cord is located should be careful and we recommend maintaining 
contact with the patient. 

8.  The method is especially effective in idiopathic forms of LBP. The method 
is also effective, although less so in cases of nerve root compression, and 
the patient should be aware of this. 

9.  Cryoablation can be combined with other surgical procedures (balloon 
kyphoplasty). 

 

11.Discussion 

In August 2007, a team from Germany, led by C. Birkenmeier, performed 
a study of 46 patients, taking into account the results of VAS. 33 were 
significantly improved, 13 slightly improved. 

In January 2003, C Barlocher and two other Swiss colleagues studied 50 
patients. Used VAS. There was a strong improvement in 85% of the 
patients. who have not had spinal surgery in the past and only 46% of 
those operated on in the past. 16% started experiencing pain again at 6 
weeks, but responded well again. 

In June 2018. A team of three German doctors led by T Wolter. The 
cervical vertebrae method was tested in 6 patients. The target item was 
determined in advance with a scanner and confirmed with electrical 
stimulation. The results were good. As a side effect, they reported pain in 
the paravertebral muscles. 

Also a report by T Wolter in 2017. In 4 years, 117 procedures were 
performed on 91 patients. Pre- and postoperatively on VAS, the score 
changed from an average of 7.70 to 3.72 (mean). In the 3rd month the 
average result was 4.22, and in the period 6m-52m: 4.99. Good results 
were also reported in the quality of life indicators.   
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