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Summary. Interventional radiology plays a key role in the treatment of symptomatic herniations of interver-
tebral discs. Through image-guided techniques, it is possible to use minimally invasive procedures with a 
percutaneous approach that are usually proposed before classic surgery. Thanks to imaging guidance, it is 
possible to significantly increase accuracy and decrease complication rates. The pivotal principle of these mini-
invasive techniques is to remove a small amount of volume of the nucleus of the intervertebral disc which 
results in a significant reduction in intradiscal pressure; allowing for a consequent reduction in compression of 
the nervous structures that generate spinal pain. However, it must be considered that this type of treatment is 
only addressed to contained disc herniations previously diagnosed with a suitable neuroimaging examination. 
There are different types of treatment using a variety of chemical, thermal or mechanical processes that result 
in partial removal of the nucleus pulposus. The purpose of this technical note is to illustrate mechanical disc 
decompression treatment via a percutaneous approach using the DISKOM device (DISKOM percutaneous 
discectomy probe, Biopsybell, Mirandola, Italy). Indications, complications and various methods of use are 
described in relation to the different levels of the spine to be treated. (www.actabiomedica.it).
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Introduction 

Spinal pain is one of the most frequently  reported 
diseases in the industrialized world and is  related to 
disability, work absence, and extensive costs in the 
health system (1). Minimally invasive intradiscal pro-
cedures are considered an alternative  treatment and are 
usually proposed before classic surgical  approaches. 

The need to reduce complications, to improve 
long-term outcomes, and to minimize sub-optimal 
results that occasionally accompany disc surgery in 
herniated discs, have encouraged the development 

of other techniques in order to prevent open surgery 
through the spinal canal.

Using these methods, the reported complication 
rate is lower because the native disc structure is pre-
served and the surrounding tissues are less damaged 
(2,3). The main goal of image-guided procedures is to 
avoid the major disadvantages of surgical treatment 
such as tissue trauma, and higher incidence of compli-
cations, and repeated surgeries (4).

An intervertebral disc, because of its highly spe-
cialized role and relatively susceptible nature, is one of 
the major sources of low back pain syndrome (5-7). 
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Aging, stress and traumas cause a disc degeneration 
phenomenon and a loss of volume of the nucleus pul-
posus, due to a decrease in proteoglycans and water 
concentration (8,9).  

Hydrostatic pressure between the disc and verte-
bral endplates, plays a very important role in the regu-
lation of nutrient supply to the disc and in removal 
of waste from cells of the nucleus pulposus which is 
an avascular structure. With aging, disease or injury, 
the disc degeneration progresses causing a drop in the 
hydrostatic pressure mechanism of regulation (10,11).

Treatment of discogenic pain is based on the 
theory that a small reduction in disc volume involving 
removal of part of the nucleus via surgical or minimally 
invasive methods, can result in a large change in intra-
discal pressure. 

By using image-guided techniques, it is possible 
to significantly increase accuracy and decrease compli-
cation rates (12).

The reason that these techniques work is postu-
lated to be a reduction in intradiscal pressure in the 
nucleus, resulting in a prolapsed disc retraction, thus 
 allowing nerve decompression and potentially, resolu-
tion of radicular pain. These mechanisms are based on 
the study of Hijikata in 1975 concerning the role of in-
tradiscal pressure, which stated, “Reduction of intradis-
cal pressure reduced the irritation of the nerve root and 
the pain receptors in the annulus and peridiscal area” 
(13).  According to several studies, the success rate of 
these techniques varies between 75 and 80% (4, 14,15).

Image-guided therapeutic procedures for in-
tervertebral disc herniation are different interventional 
radiology techniques performed on intervertebral discs 
with a percutaneous approach, aimed at obtaining a 
partial ablation of the disc itself which uses a trocar to 
puncture the outer annulus of the disc. Through the 
trocar, a variety of thermal, chemical or mechanical 
ablative devices can be placed inside the nucleus pul-
posus resulting in its partial removal. The removal of 
internal nuclear material decompresses the disc with 
the least damage of surrounding tissues.

Our aim is to describe in particular a percuta-
neous discectomy technique using the mechanical 
 decompression device DISKOM (DISKOM percuta-
neous discectomy probe, Biopsybell, Mirandola, Italy), 

to provide guidance regarding the patient selection 
process, technical consideration and possible compli-
cations associated with the procedure. 

Before the Procedure

Before the procedure, it is necessary to know 
the entire medical history of the patient and carefully 
 investigate clinical and instrumental data. The verifica-
tion of normal blood coagulation is generally recom-
mended 1 or 2 days before procedure in order to avoid, 
though rare, uncontrolled bleeding problems. 

Benefits and potential risks must always be dis-
cussed between the interventional radiologist and the 
patient or referral doctor. The procedure is carefully 
outlined by the radiologist to the patient with an in-
formative letter containing all the information and in-
dications to follow after the procedure and informed 
consent is obtained.

Preoperative imaging generally begins with sim-
ple spinal column films that are almost always sim-
ple to perform and are inexpensive. These allow us to 
obtain initial information regarding bone elements, 
possible misalignment of the vertebrae and allow us 
to exclude further potential causes of pain such as 
joint facet arthrosis, spinal canal stenosis and fractures. 
Subsequently, neuroimaging studies suggestive of disc 
herniation to which the clinical symptoms correspond, 
are required. The reference diagnostic imaging method 
is a MRI with T1- and T2-weighting sequences. The 
MRI should be systematically performed before each 
intervertebral disc decompression procedure and only 
in case of MRI contraindication, a CT scan should be 
used (3,16,17). 

Ideal candidates for the treatment include pa-
tients with symptoms resulting from single level disc 
herniation associated with evidence of nerve root com-
pression. In these patients the first treatment to sug-
gest is a medical therapy to be continued for about 4 to 
6 weeks, such as analgesics, corticosteroids, muscle re-
laxants, bed rest and physiotherapy. The ineffectiveness 
of medical treatment, such as prolonged use of corti-
costeroids, may suggest a minimally invasive  approach 
to the disc (16,17). 
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The main indications for percutaneous mechanical 
disc decompression include: spinal pain of  discogenic 
origin due to contained intervertebral disc herniation, 
previously confirmed with dedicated imaging (prefer-
ably with a MRI); nonsignificant improvement after 
conservative medical therapy or neurological involve-
ment attributable to a single nerve root compres-
sion with characteristic dermatomal pain distribution 
(12,16-20). 

On the other hand, it is also important to empha-
size the possible contraindications to the procedure. 
The main contraindications are concomitant spine 
 diseases such as infections, tumors, sequestered disc 
fragment, stenosis of spinal canal or neural foramen, 
segmental instability as spondylolisthesis and pregnan-
cy (because of fetal radiation exposure) (21-23). How-
ever, some physicians do not consider spondylolisthesis 
an absolute contraindication as long as there is an ap-
propriate neurosurgical counseling (20). Other relative 
contraindications are represented by hemorrhagic di-
athesis or anticoagulant therapy (these conditions can 
be corrected before the procedure), severe degenerative 
disc disease with conspicuous reduction of disc height 
decrease, previous treatments at the same level and pri-
mary or metastatic malignancy (14,17,22-24). 

Technique 

Percutaneous disc decompression technique 
should be performed by an experienced and adequately 
trained interventional radiologist. The procedure is 
generally performed under fluoroscopy or CT guid-
ance using a probe approach to treat intervertebral 
discs of the thoracic and lumbar spine, while supine 
decubitus is used for cervical spine treatment. 

Before starting the procedure, it is strictly essen-
tial to carefully sterilize the area of interest. The skin 
is carefully disinfected using an iodine solution for 
proper and extensive cleaning of areas that may come 
into contact with surgical instruments, and all surgi-
cal instruments must be included in a sterile set. Some 
authors suggest the administration of a pre-procedural 
antibiotic therapy before treatment but this is optional 
while others prefer intra-discal antibiotic treatment 
(25). Before positioning the trocar, local anesthesia is 

performed by inoculating the anesthetic only into the 
skin and subcutaneous soft tissues. During the anes-
thesia procedure it is very important to avoid anesthe-
tizing the nerve root. 

Proper trocar positioning varies according to the 
anatomical region in need of treatment. The DIS-
KOM® device provides different types of needles to be 
used in different areas; the needle used for the thoracic 
and lumbar tract has a diameter of 1.55mm (17G) and 
a length of 160mm. The needle used for the cervical 
tract has a diameter of 1.15mm (19G) and a length of 
80mm.

For lumbar levels, the disc puncture is performed 
using a posterolateral approach, usually under fluoro-
scopic guidance. To increase access to the area of the 
posterior disc space, pillows are placed below the ab-
domen to keep the lumbar spine in a semi flexed posi-
tion. The C-arm fluoroscopy is tilted in different ways 
in order to obtain the “scotty dog view”: first it is ro-
tated in the craniocaudal direction along the plane of 
the disc and then in an oblique way, so that the projec-
tion of the articular process is centered in the midpoint 
of the vertebral body. Then, disc puncture is performed 
along the x-ray axis, just laterally to the articular pro-
cess. The needle must slide along the articular process 
in order to avoid stinging the nerve root in its extrafo-
raminal course. Once the disc has been stitched, both 
antero-posterior and lateral fluoroscopic projections 
are needed in order to confirm correct needle position-
ing (Figure 1). 

For thoracic levels, a posterolateral approach un-
der fluoroscopic guidance is preferred. The C-arm is 
rotated in the cranio-caudal direction on the disc plane 
and then tilted 35 degrees laterally. In this projection, 
the base of the rib and the pedicle are projected as two 
rings. At this point the puncture is performed along 
the axis of the X-ray beam through the two rings in 
correspondence with the disc of interest. 

For cervical levels, disc puncture is performed 
with an anterolateral approach. To maximize the width 
of the anterior portion of the intervertebral space, the 
neck is kept in a hyperextended position by placing 
pillows under the upper portion of the thoracic spine. 
The carotid artery and the jugular vein must be moved 
laterally by pressing two fingers against the spine. The 
disc of interest is then pierced by inserting the needle 
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between the two fingers. On its way, the needle passes 
between the esophagus medially and the main cervical 
vessels laterally (Figure 2). 

Once the trocar has been inserted and its correct 
positioning has been assessed, the inner stylet is re-
moved to perform a discography. Discography is per-
formed via a spinal needle to evaluate the configuration 
of the disc and the integrity of the annulus fibrosus by 
injecting a contrast medium. This step also allows us a 
further assessment of the discogenic origin of the pain, 
as the administration of contrast medium also deter-
mines a painful stimulus that must be promptly evalu-
ated during the execution of the discography (Figure 1).  
This pain stimulation procedure is performed in 
 selected cases, generally in the lumbar tract.

At this point it is possible to proceed with the de-
compression of the disc by inserting the helical stylet 
of the discectomy probe (DISKOM®) forward  inside 
the introducer cannula, then the cannula connector 
can be connected to the collection chamber of the 
probe. Under fluoroscopic visualization, it is confirmed 
that the helical section of the stylet protrudes from the 
distal tip of the cannula by at least one full thread turn, 
otherwise the cannula connector should be tightened 
on the discectomy probe.

Once the device has been enabled using the ON 
button, alternate movements should be made, in par-
ticular, it is suggested to alternate continuous anter-
oposterior movements with circular movements. After 
about three minutes, the amount of estimated removed 
disc material approximately varies from 1 to 3 ml and 
once the time of about 3 minutes has passed, it is rec-
ommended to switch off and extract the device, needle 
and probe cannula included (Figure 3). 

Postprocedure Care

In the absence of post-operative complications, 
patients are observed for a period of about 3 hours 
during which they must remain on bed rest and are 
discharged on the same day of the procedure. If neces-
sary, non-steroidal anti-inflammatory drugs and myor-
elaxant drugs may be prescribed to the patient but it 
is an option to be assessed in relation to the patient’s 
condition. No lifting of weights, bending, or stooping 

is permitted for 2 weeks following the percutaneous 
disc decompression. Patients can return to sedentary 
or light work after two weeks and are provided with 
home exercise instructions by a qualified physical 
 therapist.

Complications

The main intraoperative complications that may 
occur are related to the instrumentation used (e.g., tro-
car or catheter breakage, nerve root injury) and include 
bleeding, infections and other general complications. 
According to the CIRSE classification system, com-
plications are classified into “major” and “minor” (26). 
The most frequent complication is represented by dis-
citis which, in a certain percentage of cases, can also 
evolve into epidural abscesses (27,17). Further compli-
cations related to the procedure, found less frequently, 
include allergic reactions to the materials used during 
the procedure, puncture of dural sac with accompa-
nying headaches, hemorrhages, neurological damage, 
and pneumothorax in the case of treatment carried out 
on the thoracic spine and vasovagal reactions in the 
case of decompression carried out on the cervical tract 
(28,29,30). In addition, failure of maneuvers, caused 
by equipment breakage, represents one procedural 
contingency to be considered (30). Treatment setting, 
post-operative care and patient follow-up are all ac-
tions included in the responsibility of the operator 
who performed the treatment. 

Conclusion

Mechanical disc decompression is a minimally in-
vasive spine intervention that should be considered as 
an alternative to surgery in properly selected patients. 
This method can be applied in all segments of the spi-
nal column and involves a lower risk of complications 
and hospitalization compared to invasive surgical tech-
niques (3,15,18,30,31). It is also useful to  underline 
some peculiar advantages of this technique. In par-
ticular, several advantages derive from the fact that a 
small-sized probe is used; this allows to make a skin 
incision of only a few millimeters with the consequent 
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reduction in the risk of causing surgical site infections. 
It also drastically reduces the risk of causing lesions to 
the ligamentous system and does not cause any bone 
modification or reshaping, avoiding any damage to the 
posterior vertebral arch and adjacent muscle structures. 
Therefore, after this treatment, the recovery time after 

the procedure is significantly shorter than the classical 
surgical approach. Moreover, in order to obtain higher 
success rates and lower complication rates, correct pa-
tient selection and the maintenance of strict sterility 
during the procedure and adequate patient follow up 
must always be followed.

Figure 1. Discography after needle positioning during a L4-L5 discectomy procedure; antero-posterior view A; 
 latero-lateral view B. 

Figure 2. Cervical discectomy procedure on the C5-C6 disc; antero-posterior view A; latero-lateral view B. 



A. Liguori, M. Pandolfi, et al.6

Consent for Publication: Consent for publication was obtained for 
every individual person’s data included in the study.

Human and Animal Rights and Informed: All procedures per-
formed in studies involving human participants were in accordance 
with the ethical standards of the institutional and/or national re-
search committee and with the 1964 Declaration of Helsinki and 
its later amendments or comparable ethical standards.

Informed Consent: Informed consent was  obtained from all indi-
vidual participants included in the study.

Contribution Authors: Each author has contributed to conception 
and design, analysis and interpretation of the data, drafting of the 
article, critical revision and final approval.

Conflict of interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article

References

1.  Manchikanti L, Singh V, Datta S, et al (2009) Comprehen-
sive review of epidemiology, scope, and impact of spinal 
pain. Pain Physician

2.  Singh V, Manchikanti L, Calodney AK, et al (2013) Percu-
taneous lumbar laser disc decompression: an update of cur-
rent evidence. Pain Physician

3.  Gelalis I, Gkiatas I, Spiliotis A, et al (2019) Current con-
cepts in intradiscal percutaneous minimally invasive proce-
dures for chronic low back pain. Asian J Neurosurg. https://
doi.org/10.4103/ajns.ajns_119_17

4.  Tassi GP (2006) Comparison of results of 500 microdiscec-
tomies and 500 percutaneous laser disc decompression pro-
cedures for lumbar disc herniation. Photomed Laser Surg. 
https://doi.org/10.1089/pho.2006.24.694

5.  Miele V, Andreoli C, Grassi R (2006) The management 
of emergency radiology: key facts. Eur J Radiol 59:311–4. 
https://doi.org/10.1016/j.ejrad.2006.04.020

6.  Masala S, Massari F, Fabiano S, et al (2007) Nucleoplasty 
in the treatment of lumbar discogenic back pain: one year 
follow-up. Cardiovasc Intervent Radiol 30:426–32. https://
doi.org/10.1007/s00270-006-0223-4

Figure 3. Disc material removed and collected along the probe stylet of DISKOM® probe.



Image-guided percutaneous mechanical disc decompression for herniated discs: a technical note 7

7.  Caranci F, Tedeschi E, Leone G, et al (2015) Errors in 
neuroradiology. Radiol Med 120:795–801. https://doi.
org/10.1007/s11547-015-0564-7

8.  Muto M, Ambrosanio G, Guarnieri G, et al (2008) Low 
back pain and sciatica: treatment with intradiscal-intra-
foraminal O2-O3 injection. Our experience. Radiol Med 
113:695–706. https://doi.org/10.1007/s11547-008-0302-5

9.  Grassi R, Lombardi G, Reginelli A, et al (2007) Coccygeal 
movement: Assessment with dynamic MRI. Eur J Radiol 
61:473–479. https://doi.org/10.1016/j.ejrad.2006.07.029

10. Saal JS (1976) The role of inflammation in lumbar pain. 
Spine Aug

11. Landi A, Gregori F, Mancarella C, et al (2015) Lumbar 
spinal degenerative “microinstability”: hype or hope? Pro-
posal of a new classification to detect it and to assess surgical  
treatment. Eur Spine J. https://doi.org/10.1007/s00586-
015-4274-6

12. Kelekis AD, Somon T, Yilmaz H, et al (2005) Intervention-
al spine procedures. Eur J Radiol. https://doi.org/10.1016/j.
ejrad.2005.03.024

13. Hijikata S (1989) Percutaneous nucleotomy. A new concept 
technique and 12 years’ experience. Clin Orthop Relat Res 
9–23

14. Onik G, Helms CA (1991) Automated percutaneous lum-
bar discectomy. AJR Am J Roentgenol 156:531–8. https://
doi.org/10.2214/ajr.156.3.1899751

15. Amoretti N, Gallo G, Nicolas S, et al (2018)  Contained Herni-
ated Lumbar Disc: CT- and Fluoroscopy-Guided Automated 
Percutaneous Discectomy-A  Revival. Semin Intervent  Radiol 
35:255–260. https://doi.org/10.1055/s-0038-1673361

16. Liguori A, Galli F, Gurgitano M, et al (2018) Clinical 
and instrumental assessment of herniated discs after nu-
cleoplasty: A preliminary study. Acta Biomed. https://doi.
org/10.23750/abm.v89i1-S.7025

17. Kelekis AD, Filippiadis DK, Martin JB, Brountzos E 
(2010) Standards of practice: Quality assurance guidelines 
for percutaneous treatments of intervertebral discs. Cardio-
vasc. Intervent. Radiol.

18. Klessinger S (2018) The frequency of re-surgery after lum-
bar disc Nucleoplasty in a ten-year period. Clin Neurol 
Neurosurg. https://doi.org/10.1016/j.clineuro.2018.05.004

19. Buy X, Gangi A (2010) Percutaneous treatment of interver-
tebral disc herniation. Semin Intervent Radiol. https://doi.
org/10.1055/s-0030-1253513

20. Dowling TJ, Dowling TJ (2020) Microdiscectomy
21. Gibby WA (2014) Automated lumbar percutaneous discec-

tomy. Neuroradiology

22. Kloth DA, Fenton DS, Andersson GBJ, Block JE (2008) 
Intradiscal Electrothermal Therapy (IDET) for the treat-
ment of discogenic low back pain: Patient selection and in-
dications for use. Pain Physician

23. M.V. B, A.M. T, S. D, et al (2007) Interventional tech-
niques: Evidence-based practice guidelines in the manage-
ment of chronic spinal pain. Pain Physician

24. Gallucci M, Limbucci N, Paonessa A, Splendiani A (2007) 
Degenerative disease of the spine. Neuroimaging Clin N 
Am 17:87–103. https://doi.org/10.1016/j.nic.2007.01.002

25. Bogner EA (2009) Past, Present, and Future of Therapeu-
tic Lumbar Spine Interventional Procedures. Radiol. Clin. 
North Am.

26. Filippiadis DK, Binkert C, Pellerin O, et al (2017) Cirse 
Quality Assurance Document and Standards for Classifi-
cation of Complications: The Cirse Classification System. 
Cardiovasc Intervent Radiol. https://doi.org/10.1007/
s00270-017-1703-4

27. Santiago FR, Kelekis A, Álvarez LG, Filippiadis DK (2014) 
Interventional procedures of the spine. Semin Musculoskel-
et Radiol. https://doi.org/10.1055/s-0034-1375572

28. Zeidman SM, Thompson K, Ducker TB (1995) Com-
plications of cervical discography: Analysis of 4400 
 diagnostic disc injections. Neurosurgery. https://doi.
org/10.1227/00006123-199509000-00007

29. Smuck M, Benny B, Han A, Levin J (2007) Epidural fibro-
sis following percutaneous disc decompression with cobla-
tion technology. Pain Physician

30. Ierardi AM, Carnevale A, Cossu A, et al (2020) Percu-
taneous cervical discectomy: retrospective comparison 
of two different techniques. Radiol Medica. https://doi.
org/10.1007/s11547-020-01133-x

31. Nie H yong, Qi Y bin, Li N, et al (2018) Comprehensive 
comparison of therapeutic efficacy of radiofrequency tar-
get disc decompression and nucleoplasty for lumbar disc 
herniation: a five year follow-up. Int Orthop. https://doi.
org/10.1007/s00264-017-3661-5

Received: 27 July 2020
Accepted: 23 September 2020
Correspondence:
Aldo Paolucci, MD
Operative Unit of Neuroradiology, 
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico 
di Milano, via Francesco Sforza 35, 20122, Milano, Italy
Tel +393395861772
E-mail: aldo.paolucci@policlinico.mi.it


