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Abstract Objective: The results of percutaneous endoscopic and microsurgical decompression are compared. It was
found that the time of surgery, significant bed-days and the period of disability were associated with the group of endoscopic
decompression. Purpose: to study the effectiveness of endoscopic decompression in patients with degenerative lumbar spinal
stenosis. Materials and methods of the research: the article is about the effectiveness of using endoscopic decompression
in 120 patients who were treated as outpatients and inpatients in the Vertebrology Department of the RSSPMCTO clinic
during the year 2020-2024, 56 of the patients were male and 64 were female, and the average age was 63.8+7.6. Patients were
divided into 2 groups: main (62) and control (58). The main group of patients received endoscopic decompression that the
control group received. The effectiveness of the treatment was evaluated on the basis All patients underwent a comprehensive
neurological and instrumental examination, including traditional and functional radiography of the lumbosacral spine, MSCT
(CT) and MR, as well as electroneuromyography (ENMG). Results: in both groups of patients, after operative treatment, it
was found that pain decreased and clinical benefit increased. All main group patients had better results compared to the
control group according to VASh, ODI, McNub scales. During the post-treatment MRI and CT examination, it was found that
the neurological sign has improved and the back pain has decreased. Conclusion: Based on the study, we can say that the
efficiency of endoscopic discectomy is comparable to the microsurgical technique. Considering that this method is
comparable to endoscopic decompression in terms of its technical characteristics and capabilities, this technology can be used
to remove herniated intervertebral discs. In some cases, the technical capabilities of the method allow decompression of nerve
structures, which can be used in the treatment of non-discogenic spinal canal stenoses.
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sciatica in 43% of cases [9].

1. Introduction

According to modern literary sources, about 80% of
people during their lives suffered at least one episode of low

back pain with or without pain in the lower extremities [8,10].

Up to 70% of people at least once in their lives experienced
such back pain that made them turn to a neurologist, and 19%
of those who applied were forced to resort to surgery due to
the lack of a tangible effect from conservative therapy [9,10].
In 5-10% of patients, low back pain is caused by herniated
intervertebral discs and is accompanied by radiculopathy and
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The number of patients with a herniated disc is increasing
all over the world, including at the expense of young people.
Currently, one of the most effective and at the same time
relatively safe methods of treatment of intervertebral hernia
of the lumbosacral spine is its endoscopic removal [8,11].

There are several stages in the evolution of endoscopic
technologies in medicine, each of which is characterized by
the improvement of equipment and the emergence of new
diagnostic and treatment methods: fiber optic (1958-1981),
digital (1981-2003) and the modern stage of telemedicine
technologies. Leaving aside the first attempts at intravital
endoscopy of the epidural and subarachnoid spaces of the
human spinal cord, undertaken by Pool in 1937, the beginning
of the introduction of endoscopic methods of treating spinal
diseases into clinical practice should be considered the 80s.
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XX century., attributable to the digital period of endoscopy.
By that time, modern models of rigid and flexible endoscopes
had already been designed, and they were tested in various
fields of surgery. Thanks to this, a high level of diagnostic
and therapeutic endoscopic interventions on the spine was
achieved by the efforts of neurosurgeons and orthopedists in
a relatively short time interval.

Percutaneous video endoscopic spine surgery currently
includes operations performed from percutaneous access
under the control of radiation and video endoscopic imaging
methods, using rigid multichannel endoscopes and special
instruments. Such a combination of interventional and video
endoscopic technologies in spinal surgery is referred to in
the English-language literature as a full-endoscopy method
(literally - “completely endoscopic™). In the 1990s, a technique
was developed that made it possible to use endoscopic
discectomy and endoscopic posterior interbody fusion;
An original port for interlaminar access was developed
and introduced into clinical practice. At the same time, the
principles of endoscopic decompression were developed for
the treatment of degenerative spinal stenosis [13].

Thus, endoscopic methods for removing intervertebral
hernias using the interlaminar PSLD (Percutaneous Stenoscopic
Lumbar Decompression) method have been introduced into
surgical practice. PSLD has the features and benefits of
minimally invasive treatment, including a small incision,

little blood loss, atraumaticity, and, as a result, early rehabilitation.

PSLD does not disrupt the structure of the spinal canal,
does not affect the stability of the spine, and does not lead
to significant postoperative fibrosis in the spinal canal
[1,2,3]. The popularization of this technique has accelerated
technical progress in this field of medicine. The possibilities
of percutaneous endoscopic surgery have increased
significantly [5,6,7]. Access to the spinal canal is no longer
absolutely dependent on the presence of interosseous spaces
of the spine and their size. In terms of the surgical accessibility
of herniated intervertebral discs, percutaneous endoscopy
with all the approaches and techniques available to the
neurosurgeon is not inferior to standard decompression.
Despite the prevalence of the technique, it remains unclear
to this day whether endoscopic decompression will become

the new standard of surgical treatment for discogenic
lumboischialgia, while displacing lumbar decompression. In
terms of the surgical accessibility of herniated intervertebral
discs, percutaneous endoscopy with all the approaches and
techniques available to the neurosurgeon is not inferior
to standard decompression. Despite the prevalence of the
technique, it remains unclear to this day whether endoscopic
decompression will become the new standard of surgical
treatment for discogenic lumboischialgia, while displacing
lumbar decompression. The final answer to this question will
probably be obtained in the course of randomized controlled
trials of clinical efficacy, taking into account all options for
the use of intracanal endoscopic approaches and techniques.
In connection with the above, there is a need for further
comparative prospective studies of decompression (MD) and
endoscopic decompression (ED), which was undertaken in
this work.

The final answer- to this question will probably be obtained
in the course of randomized controlled trials of clinical
efficacy, taking into account all options for the use of intracanal
endoscopic approaches and techniques. In connection with
the above, there is a need for further comparative prospective
studies of decompression (MD) and endoscopic decompression
(ED), which was undertaken in this work.

The purpose of the study: to study the effectiveness of
endoscopic decompression in patients with surgical treatment
of degenerative lumbar spinal stenosis using endoscopic
decompression.

2. Research Materials and Methods

Materials on patients were obtained from 120 patients who
were treated as outpatients and inpatients during 2020-2024
in the Department of Vertebrology of the Republican
Specialized Scientific And Practical Medical Center Of
Traumatology And Orthopedics (RSSPMCTO) clinic. 56 of
the patients were male and 64 were female, and the average
age was 63.8+£7.6. Patients were divided into 2 groups:
main (62) and control (58). Among them, 62.8% of patients
neurogenic intermittent claudication, 14% had radicular pain,
23.2% had back pain.

Scheme of a standard

Figure 1.

Scheme of endoscopic microdiscectomy microdiscectomy

Standart and endoscopic decompression
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Surgery was indicated if the conservative treatment had
proved ineffective. The details of this study were explained
to the patients, and all patients provided informed consent.
Demographic and preoperative data, including medical history,
BMI, comorbidities, and American Society of Anesthesiologists
(ASA) score, were documented.

To simplify the presentation of medical history, we
classified patients’ comorbidities into several categories:
cardiac, gastrointestinal, renal, pulmonary, and multiple
comorbidity. Surgical data included the number of operated
level, procedure time, and bleeding. Clinical outcomes included
length of hospitalization, postsurgical complications, and
revision surgery rate. The preoperative and postoperative
cross-sectional area of the lumbar spinal canal was calculated
from computed tomography (CT).

Flexion-extension lumbar radiographs were obtained
again at 6 and 12 months postoperatively, and spinal instability
was defined as a sagittal plane translation of >5mm on
flexion-extension radiographs (Radiological evaluation was
judged by two observers). Postoperative follow-up consisted
of the visual analog scale (VAS), Oswestry Disability Index
(ODI) questionnaire, and 36-Item Short-Form Health Survey
(SF-36) at 6 and 12 months. Patient-reported outcomes were
collected via face-to-face assessment or telephone interviews.

“Over the Top” Technique. The endoscopic decompression
procedure has been previously described [7,8]. In brief, we
made a 3-5cm midline incision after fluoroscopic confirmation
of the surgical level. After skin incision, the multifidus
muscle was dissected unilaterally from the spinous process
and lamina using a Cobb elevator and retracted by a Taylor
retractor. After detachment of paraspinal muscles, ipsilateral
laminotomy was performed using a burr and Kerrison punches,
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followed by flavectomy using a microscope. To view the
contralateral side, the operation table and microscope
were tilted approximately 15 to 25°. For decompression,
undercutting of the spinous process and contralateral lamina
was performed using a burr and Kerrison punches, followed
by flavectomy. After contralateral laminotomy and flavectomy,
complete neural decompression was confirmed by the restoration
of dural pulsation.

3. Research Results

After receiving appropriate conservative treatment for at
least 2-3 months, surgery is recommended when patients
complain of pain, muscle weakness, and gait disturbance
caused by lower-extremity paresthesia, which affect their
daily life. Surgery is rarely used to treat low back pain
caused by spondylolisthesis and scoliosis when there is no
instability [18]. It is difficult to predict the likelihood of
recovery after surgery, even when uncommon long-term
motor paralysis is the main symptom; thus, other causes
should be identified prior to surgery. Rapidly developing
neurological abnormalities or the lack of urine and feces
necessitate early decompression [11,21].

When deciding whether to undergo surgery, abnormal
findings on CT or MRI imaging should correlate to the
patient’s complaints [22]. The principle of surgical treatment
is to sufficiently decompress the nervous structures [11]. If
instability due to the removal of too many bone structures
following adequate decompression is anticipated, immobilization
should be considered. Candidates for fusion surgery may
also include those who have severe stenotic lesions and
spondylolisthesis, scoliosis, or kyphosis [19].

N174201 LN20230104
PID20230104-17420 b o

Figure 2. Controlling endoscope via EOC
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Other fusion requirements include disk herniation
following prior surgery, recurring stricture, and proximal
segmental degeneration caused by prior fusion. In older
individuals with severe multisegmental stenosis, laminectomy
alone may be recommended (Figs. 1-3) [3]. Less than 50%
of the inner section of each facet of one spinal segment must
be removed during decompression to provide appropriate
decompression without resulting in segmental instability [3].
More localized decompression is possible by identifying the
exact cause of symptoms with selective nerve root blocks.
Checking for neural membrane adhesions, which may be
present even in the absence of a history of surgery, during
decompression can help limit the risk of dural damage [20].

If the stenosis of the lateral depression and neural foramen
is severe, the surgical instruments used during decompression
may cause nerve damage [11,22]. The sagittal plane must be
adjusted for fusion surgery to be successful, and even elderly
patients aged over 65 and very senior patients aged over 80
can have successful operations provided the sagittal plane is
balanced thereafter. Gained is decrease the chance of falls
following surgery [8,9,13,14].

Figure 3. Endoscopic approach to the lumbar spine stenosis

Recently, single- or biport endoscopic surgery and
minimally invasive screw insertion techniques guided by
fluoroscopy or a navigation system have emerged. With the
rapid advancements in surgical techniques and technology,
there is a growing trend toward the use of spine endoscopy.
Several randomized controlled trials have demonstrated that
endoscopic and standard minimally invasive or open techniques
produce comparable patient-reported outcomes [5,6].

No difference was observed in patient-reported outcomes

between a number of additional randomized controlled trials
contrasting endoscopic discectomy and laminectomy with
conventional procedures, such as microsurgical laminectomy,
microdiscectomy, or open discectomy [7]. Similar to arthroscopy
employed in knee and shoulder surgery, biportal endoscopy
contains two working channels, one for the endoscope and
one for the instruments. For the lumbar spine, the posterolateral
(or intervertebral) approach and the extraforaminal route (or
transforaminal) are the two most often used endoscopic
surgical procedures [8].

Despite the development of numerous novel techniques
for lumbar disk herniation treatment, open microdiscectomy
and laminotomy/laminectomy remain the current standard of
care [8,10]. Global trends in spinal endoscopy utilization, on
the other hand, indicate that Asia has the highest utilization
and growth. According to a recent global survey, 55% of
non-Asian surgeons and 70% of Asian surgeons perform
spinal endoscopy [9]. These obstacles must be removed to
allow broader access to the entire spine community as the
body of scientific literature supporting this treatment grows
and its application becomes more advanced and widespread
in Asia.

4, Summary

The neurological status of patients before surgery varied
according to the intensity of the radicular pain syndrome and
the duration of the disease. Immediately after the operation,
the majority of patients experienced a complete regression of
radicular pain syndrome, and all patients were subjected to
the same activity restrictions - restriction of axial loads and
strictly mandatory wearing of an orthopedic lumbar corset
for 1 month after the intervention. Of the 92 patients in the
endoscopic group, 5 (5.4%) had a relapse, which required a
second operation. In 4 (3.4%) patients, prolonged pain was
observed within 1 month after discharge, which corresponded
to an unsatisfactory result on the Macnub scale. In 7 (7.6%)
patients, short-term pain of a pulling nature was observed for
no more than 1 week after surgery. Another 6 (6.5%) patients
had short-term sensations, qualified by patients as aching
pain in the same dermatome as before the operation, but
regressed on the 1st-2nd day after the operation. The
remaining patients noted the complete disappearance of all
symptoms and returned to normal life soon after discharge.
Thus, the efficiency of the endoscopic method was 88.2%.

Figure 4.

Intraoperative view of spinal nerves
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In group 1 of patients, where standard decompression was
performed, excellent and good results occurred in 74.9% of
cases. The frequency of complications - damage to the dura
mater, spondylodiscitis and damage to the roots was 3.2%,
the frequency of reoperations for recurrent disc herniation
was 5.8%. In the process of performing the work, an analysis
was made of the technical characteristics and use of the
endoscopic discectomy method in comparison with the
microsurgical method. It is noted that with the endoscopic
method it is possible to use standard microsurgical
instruments; due to the technical possibility of rotating the
endoscope around the port, a more efficient use of the access
space during endoscopic interventions has been achieved.
Analysis of the results of removal of herniated intervertebral
discs by the portal endoscopic method 6 months after the
operation showed that portal endoscopic techniques are
highly effective and less traumatic. According to our data,
the efficiency of endoscopic decompression in the removal
of herniated intervertebral discs is 95.9%, while in
microsurgical discectomy it is 85.5%.

The most significant complication of both types of
operations was the recurrence of herniated intervertebral
discs. In the 1st group of patients, relapse was in 5.8% of
cases, and in the 2nd group - in 5.4%. Similar results may be
associated with more significant aggression during surgery
and destabilization of the segment in the postoperative period
with subsequent development of recurrent disc herniation in
the operated segment. In 1.1% of cases with endoscopic
decompression, damage to the dura mater was noted, which
did not lead to any symptoms.

An analysis of the technical capabilities of endoscopic
decompression showed the possibility of using all standard
microsurgical instruments during the operation without
impairing the visibility of the surgical intervention area.
When applying this method, the space created during the
access is used much more efficiently. Given the less traumatic
approach and the effective use of a plasma coagulator, less
pronounced bleeding was noted throughout the operation.

5. Conclusions

Based on the study, we can say that the efficiency of
endoscopic discectomy is comparable to the microsurgical
technique. Considering that this method is comparable to
microdiscectomy in terms of its technical characteristics and
capabilities, this technology can be used to remove herniated
intervertebral discs. In some cases, the technical capabilities
of the method allow decompression of nerve structures,
which can be used in the treatment of non-discogenic spinal
canal stenoses.
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