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Percutaneous hydrodiscectomy surgery effectiveness in
chronic back pain (hydrodiscectomy in chronic back pain)

Mohammed A. Khashab, MBBS, SSC-Orth, Arab Board-Orth, Mohamed A. Elkhalifa, MBBS, Arab Board-Orth, Haneen O. Hafiz, MBBS,

SSC-Orth, Abdullah A. Alnemari, MBBS, SSC-Orth.

ABSTRACT

o) by Al |5 asladl e Gasall DR
Akand Vgm0 2y Al glal) VT e O gilay )
5o S ol Jlateal Ll b e SW ol Jlatend
Ble LS pdseres bl 3 b o 0,80 JlatnnY Geddze 3045

e St oty (g AN o il ) S il e

Lad sty S 0 3 omm) Sl Gslon Ll ol 1 il
oA It i) gz ) o g Bkt (s
L;JU.AO;,H&».Q\P43Aw;ﬁgﬁrw\r~5§;§§m
e Ryl 8,5 Ll ) 3 S Le) e Uy e 22 iy Slage

£2022 5 342017 b

o By (68.2%) L5SU) pe Liay e jbe denos :pdlad]
o w2 A Sle 1w 45,46 jonll Lo g2a OIS (31.8%) LY
G Lo g0 OIS ‘;\ﬂy\ o3 I7ei 46.36 bwga sl 5l Y
A1) f ol e o2 A e 68.2% &l oo 5.2 o i 5 i)
Jlatzal day 4,0k Bdandl UL aYTy glal) oW1 e dbals
U Slielas 6 o Vpibay oI o241 0 95.5% . U o)

i of LaelsT of i 4

ol ML b e L;.‘LU Jlaz N of Gj\:,d\ & bl i
et Ry iy A1 gl VT e Oy ) (5 A1 3 s
Lo AN g

Objectives: To investigate the pre-operative and
post-operative characteristics of patients suffering
from chronic back and radicular pain who had
percutaneous hydrodiscectomy. Hydrodiscectomy is
an advanced percutaneous discectomy technique that
utilizes a concentrated, high flow water current for
the cutting and simultaneous tissue aspiration of the
intervertebral disc.

Methods: Retrospective cohort study at a single

center. We assessed the eligibility of all patients
who had undergone hydrodiscectomy in the
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orthopedic department of our institution for four
years period. Out of 40 eligible patients, a total of
22 patients consented to participate in the study.
Study period from March 2017 to February 2022.

Results: Fifteen patients were males (68.2%), seven
were females (31.8%). Mean age was 45.46 years.
Patients had symptoms for a mean of 46.36 months
prior to the procedure, and the mean extent of disc
bulge was 5.2 mm. 68.2% of the patients reported
a reduction in or complete elimination of the back
pain and the radicular lower limbs pain following
hydrodiscectomy. 95.5% of the patients experienced
no pre-, intra-, or post-operative complications.

Conclusion: Results demonstrate that percutaneous
hydrodiscectomy is safe and effective in patients with
chronic back and radicular pain due to disc herniation.
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here is no consensus on the definition of chronic

lower back pain. There is no clear line to demarcate
when acute back pain becomes chronic. Some authors
define it as back pain that lasts more than 7-12 weeks.
The pain is regarded as chronic when it lasts beyond the
expected period of healing.'

Herniation of lumbar disc is one of the most
common causes for lower back pain and lumbar
radiculopathy, representing a leading indication for
spinal surgery.” The estimated incidence and prevalence
of disc herniation in adults is 0.2 and 3% respectively.
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The condition is primarily observed between the ages of
30 to 50 years and occurs approximately twice as often
in men as in women.?

Disc herniation happens due to a failure in the
annulus fibrosis integrity, with the faiulure of the
annulus fibrosis the contents of the nucleus leak into the
neural canal.* Disc herniation commonly happens due
to age-related degeneration, which is associated with
dehydration of the nucleus pulposus and weakening
of the annulus fibrosis. These processes in turn lead to
progressive, symptomatic disc herniation.

Management of disc herniation includes conservative
and surgical treatments, although conservative strategies
represent the first-line option given the natural history
of disc herniation. Patients often exhibit good responses
to pain management strategies and steroid injections,
with some even experiencing spontaneous regression.’
When conservative management fails in controlling
the symptoms, surgery is suggested.® Traditional open
surgery techniques are associated with complications
such as epidural hematoma, dural tears, infection,
instability, recurrence, and failed back syndrome.”
Historically, the success rates for surgical treatment of
disc prolapse have ranged from 49-98%, varying based
on several contributing factors. Thus, there is a need
to develop surgical techniques that have higher success
rates and lower rates of postoperative complications.

Percutaneous discectomy has become the preferred
choice for many spine surgeons, given its minimal
invasiveness and the increased likelihood of good
outcomes when compared with other procedures.
Since the introduction of the percutaneous lumbar
discectomy procedure in 1989,® numerous percutaneous
discectomy techniques were successful in treating the
pain and disability in patients with radiculopathy
due to mild disc herniation. Such techniques include
chymopapain treatment,” automated percutaneous
disc decompression,'® laser disc decompression,
nuclear decompression,'? electrothermal ablation," and
radiofrequency ablation.'

There are 2 types of disc herniation—contained
and non-contained. Open discectomy is the preferred
treatment for non-contained disc herniations.” Success
rate for percutaneous lumber discectomy are reported to
be from 29-96%, while that for microdiscectomy ranges
from 72-90%, based on the method of evaluation for
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the treatment of contained disc herniation that failed in
the conservative treatment protocol.'® Recent literature
showed that patients who had percutaneous lumbar
discectomy for herniated discs experienced fewer post-
operative complications such as blood loss or tissue
damage and a shorter hospital stay.'

Hydrodiscectomy (i.e., “hydrocision”) has emerged
as a novel treatment strategy for disc herniation, having
been introduced at our institution in March 2013. This
is an advanced percutaneous discectomy technique that
utilizes a concentrated, high flow water current for the
cutting and simultaneous tissue aspiration (Figure 1).
One cadaver-based study reported that the procedure
can be performed both quickly and precisely using this
technique."”

The procedure is done percutaneously to treat
patients suffering from contained disc herniations, thus
reducing the need for in-patient surgical intervention.
A posterolateral approach is utilized, which inflicts
reduced trauma to muscles and ligaments.

Methods. We assessed the eligibility of all patients
who underwent hydrodiscectomy in the orthopedic
department of our institution for the duration of four
years. Inclusion criteria: back pain and radiculopathy
related to a specific nerve root, confirmed lumbosacral
disc protrusion on mid-sagittal MRI series (Figure 2)
corresponding to the dermatome/myotome identified
clinically, and referral for decompression due to a
lack of improvement after at least six months of
commencement of symptoms, without response
to conservative management techniques such as
physiotherapy, modification of daily activities, weight
control, and analgesics.

Patients who had central stenosis, bone impingement
or free-fragment herniation, and those who had
undergone hydrodiscectomy at more than one level were
excluded. Additional exclusion criteria were discogenic
pain without nerve root compression (non-specific back
pain), mechanical back pain, spondylolisthesis, and
cervical or thoracic disc herniation.

We aimed to analyze pre-operative and post-
operative data related to demographic characteristics,
pain, complication rates, and the need for a revision
surgery among patients with chronic symptoms
undergoing percutaneous hydrodiscectomy at a single
institution.

Prior related research was searched for using PubMed
with the help of Endnote software using selected
keywords.

Ethical approval for this study was obtained from
the institutional review board of King Abdullah
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Table 1 - Distribution of the cohort into males and females.
Valid  Frequency Percentage Cumulative percentage
Male 15 68.2 68.2
Female 7 31.8 100.0
Total 22 100

Table 2 - Distribution of the cohort according to the duration of
symptoms (in months) prior to intervention.

Valid Frequency Percentage Cumulative percentage
12 or less 7 31.8 31.8

12-24 3 13.6 45.4

24-36 1 4.6 50

36-48 3 13.6 63.6

48-60 3 13.6 77.2

60-72 1 4.6 81.8

72-84 4 18.2 100.0

Total 22 100

International Medical Research Center (KAIMRC).
IRB approval number - SP17/048/].

IBM  Statistical Package for Social Sciences
Software for Windows, v. 25 was utilized for statistical
analysis. Descriptive analysis was done presenting
the continuous variable as means and the categorial
variables were presented as frequencies and percentages.
No comparative analyses were carried out as this is a
descriptive study.

In this study, we used a hydrodiscectomy device
(Figure 1) that enables the removal of the nucleus
pulposus by generating high levels of kinetic energy in a
closed saline circuit.

The hydrodiscectomy procedure is performed using
a transforaminal approach by inserting a spinal needle
and then a guide wire using the Kambin’s triangle. A
4mm working channel is then inserted percutaneously
with the help of an image intensifier. A dilator is used
to dilate the annulus fibers rather than cutting through
them , this allows them to shrink back into position
thereafter, and so reducing the risk of re-herniations.
The spine fluid-jet percutaneous resector is inserted
through the working channel to simultaneously ablate,
cut, and remove targeted tissue using a focused, high
stream of water that enables precise tissue resection.
The removed tissue is collected in a closed system which
reduces the intradiscal pressure and allows the disc to
shrink, reducing the compression on the nerve root(s).
This system has the power density of a laser and uses
radiofrequency technologies but does not cause thermal
tissue damage.
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Table 3 - Back pain following hydrodiscectomy.

Valid Frequency Percent ~ Cumulative percentage
No pain 6 27.3 27.3

Better than before 9 40.9 68.2

Same as before 5 22.7 90.1

Worse than before 2 9.1 100.0

Total 22 100.0

Table 4 - Radicular pain following hydrodiscectomy.

Valid Frequency Percent Cumulative percentage
No pain 5 22.7 22.7

Better than before 10 45.5 68.2

Same as before 5 22.7 90.9

Worse than before 2 9.1 100.0

Total 22 100.0

The procedure is performed in an outpatient setting
under local anesthesia, it lasts around 30 minutes.
Being done under local anaesthesia can help closely
monitor for nerve root irritation during the insertion
of the spinal needle and allows patients to go home the
same day.

Using consecutive sampling, we reviewed our
medical records and identified 40 patients meeting the
above-mentioned eligibility criteria. All these patients
had undergone hydrodiscectomy in the orthopedic
department of our hospital. Study period extended
from March 2017 to February 2022.

Results. Among the 40 eligible patients, 22 (mean
age: 45.46 years) consented to participate in the study.
Fifteen were males (68.2%), while the remaining 7
were females (31.8%) (Table 1). The mean symptoms
duration prior to the procedure was 46.36 months,
ranging from 9 months to 7 years (Table 2). The extent of
disc bulge was calculated based on the most prominent
area revealed on an MRI, averaging 5.2 mm measured
in midsagittal MRI T2 weighted image (Figure 2).

Seven of the 22 selected patients (31.8%) participated
in a rehabilitation program after the procedure, while the
remaining 15 (68%) did not attend any physiotherapy
sessions post-operatively.

Regarding  post-operative  back  pain, nine
patients (40.9%) reported reduced pain following
hydrodiscectomy, ~ while 6 (27.3%)  reported
experiencing no pain at all. However, 2 patients (9.1%)
reported that their pain had increased following surgery,
and 5 patients reported that there was no change in pain
pre- and post-operatively (Table 3).
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Figure 1 - The hydrocision machine and how it works.

Figure 2 - Mid-Sagittal lumbar spine 14L5 disc protrusion, the
protrusion measured at 6.06 mm and the disc height 11.11
mm.

Regarding radicular lower limb pain, 10 patients
(45.5%) reported a postoperative reduction in radiating
pain, while 5 (22.7%) reported experiencing no
radiating pain following the procedure. However, 2
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patients (9.1%) reported that their radiating pain had
increased following surgery, and 5 patients (22.7%)
reported no changes in radiating pain (Table 4).

The mean follow-up period for the study population
was 12 months (7-108 months). For the purpose of the
study, all patients were assessed for pain during their
first visit to the outpatient department 2 weeks after the
procedure. The improvement experienced during the
acute post-operative period was sustainable in the study
population. None of the participants in the studied
group required further intervention(s).

Only one patient experienced postoperative
complications (i.e., dural puncture) and suffered from
headache, as a consequence. The patient was treated
with an injection of Epidural Blood Patch under local
anesthesia. This was done as an outpatient procedure;
the patient responded very well to it and had a complete
resolution of the symptoms.

Discussion. This study aims to investigate
the preoperative characteristics and postoperative
outcomes of patients who underwent percutaneous
hydrodiscectomy after experiencing chronic back
and radicular pain due to clinically and radiologically
specific reasons. Our results indicated that 68.2% of the
patients reported a reduction in or complete elimination
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of back pain and radicular lower limb pain following
hydrodiscectomy. This result is in accordance with the
clinical outcomes observed among patients who had
undergone similar procedures.'®*' They required no
further intervention(s) during the subsequent follow-up
period, which extended from 7 months to 108 months.
For patients who stayed in follow-up for the longest
period, twelve months was the mean follow-up period
considered. This result is in accordance with the
literature for the short term.”” However, in the long
term, revision surgeries were required.'®*

Apart from a single patient who had a dural puncture,
95.5% of the patients experienced no pre-, intra-, or
post-operative complications. Hydrodiscectomy may be
advantageous in comparison to other similar procedures,
as it does not rely on the use of heat or chemical agents,
which potentially reduces the risk of complications.

Despite appropriate referral to rehabilitation
programs, only 31.8% of the patients participated in such
programs following hydrodiscectomy. Physiotherapy
might help in decreasing pain and encourage patient
mobilization post-surgery. This might be the reason
why some patients did not feel it necessary to attend
these physiotherapy sessions, as they did not feel that
they needed them.

Given that this procedure is relatively new, additional
large-scale studies and clinical trials are reccommended to
measure the efficacy of hydrodiscectomy on functional
status and quality of life.

Extensive training and reliance on experienced
surgeons can further improve the patients’ experience
and reduce the duration of hospitalization, thereby
reducing medical costs for institutions and families.

Limitations. Retrospective design and limited
number of cases are the two major limitations of this
study.

Recommendations. Further prospective studies/
RCTs involving a larger numbers of patients facing this
issue for a longer period of time are recommended.

Conclusion. Our results demonstrate that minimally
invasive percutaneous hydrodiscectomy is safe and
effective to manage patients with chronic back and
radicular pain due to disc herniation. This treatment
strategy represents another option prior to referral for
decompression surgery when conservative management
strategies have proven to be ineffective even in chronic
cases. This procedure might help improve patient
outcomes and reduce the length of hospitalization.

Acknowledgment. We would like to thank Paper
True (http:/fwww.papertrue.com/) for English language editing.
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