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Current trends of surgical treatment intervertebralnhernias

and lumbar stenosis the spine
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Sytenko Institute of Spine and Joint Pathology National Academy of Medical Sciences of Ukraine, Kharkiv

Objective. On the basis of a study of scientific literature on
the treatment of patients with intercho-ribbus hernias and stenosis
of the spinal canal of the lumbar spine to determine the tenden-
cies of development of methods of performing surgical treatment
of these diseases and the conditions of their appointment. Methods.
The literature search was performed in the PubMed database.
The inclusion criteria were original clinical studies in English.
Results. We selected and studied 47 studies. Conclusions. The ad-
vantages of modern endoscopic spine surgery include less tissue
damage, lower blood loss, less damage to the epidural blood supply
with less fibrosis, shorter hospital stay, and early cosmetic recove-
ry. Percutaneous endoscopic partial discectomy (PEPD) allows to
avoid significant damage to the skin, muscles, plates and synapses,
excessive load on the dura mater, it is performed under local anes-
thesia. This type of discectomy is more suitable for the treatment
of foraminal and extraforaminal hernias, when the transforaminal
approach facilitates visualization of the lesion. In the middle type
hernias, the limitations of the intervertebral opening and the inter-
ference of the solid meninge when performing this technique leads
to the worst clinical results. In general, after PEPD, the results are
better than after microdiscectomy. Surgical treatment of lumbar
spinal stenosis is mainly performed using single-channel endo-
scopic surgery, which allows for complete preservation of the phy-
siological structure of the lumbar spine with minor surgical trauma
and rapid postoperative recovery. The disadvantages are a small
field, as well as the difficulty of expanding the boundaries of de-
compression. One of the most recent developments in the treatment
of intervertebral hernias is unilateral biportal endoscopic discec-
tomy (UBED). The effectiveness of discectomy and release of nerve
roots in the spinal canal is higher than that of percutaneous endo-
scopic interlaminar partial discectomy, but UBED is longer, with
greater actual blood loss during surgery.

Mema. Ha ocnogi 0ocniodcenns Haykosoi nimepamypu wooo me-
mooié onepamusHoco JKY8AHHs NAYICHMI8 i3 MidcxpeOyesumu
epudcamu ma CmeHo30M NONEpeKogozo 6i00iny Xxpebma Gu3Ha-
THowyk nimepamypu suxonano y 6asi oanux PubMed. Kpumepismu
BKIIOUEHHA OYIU OPUSTHATbHI KITHIYHI Q0CTIONCEHHS AHETTIICHKOT0
mosow. Pezynomamu. Bioibpano ma npoananizosano 47 pobim.
Bucnosku. [lepesacu cyuachux enOockoniunux onepayiti Ha xpeo-
mi 6KIIOYAIOMYb MEHWE YPAXCEHH MKAHUH, HUICYY KPOBosmpa-
My, MIHIMABHE YUWKOOICEHHS enioyPanIbHO20 KPOBONOCAYAHHS 3
MeHwior ibpomusayicio, Kopomuie nepedy8aHHsL 8 IIKAPHI, PAHHE
KocMemuuHe i0HO8IeHHs. Yepe3uKipHa eHOoCKONTUHa NapyiaibHa
ouckexmomis (YEIL/) 0o36015€ YHUKHYMU 3HAUHO2O YUKOONCEH-
HA WKIpY, M3i6, NAACMUHOK | CUHANCIS, HAOMIPHO20 HABAH-
masicenta Ha meepoy MO3K08Y 00O0NOHKY, 1020 Npo8oosimy Nio
Mmicyesoro anecmesicio. Leti 6u0 ouckekmomii' Oinvute nioxoouns
0714 NIKY8AHHA DOPAMIHATLHUX A eKCMPADOPAMIHATLHUX SPUNC
— mparncghopaminanbHull docmyn nonecuiye i3yanizayiio ypa-
JHCeHHs. 3a epudic cepeOuHH020 muny 0OMediCceHicnms Midcxpeoye-
6020 OMBOPY I 3A6AANCAHHS MBEPOOT MO3KOB0I 0OOIOHKU NIO udac
BUKOHAHHS YIET MEMOOUKU NPU3800Ums 00 2ipulux KIHIYHUX pe-
synemamis. 3azanom, nicas YEIIJ] cnocmepiearomuces kpawi pe-
3YIbMamu, Hixc nicis MiKpoouckekmomii. Xipypeiune niKy6anHs
CMeH03y NONepeko8o2o Gi00LY xpebma 30e0inbuioco 30IUCHIO-
€MbCSL 304 OONOMO20I0 OOHOKAHAILHOT eHOOCKONIUHOL XIpypeil, wo
00360/151€ noguicmio 36epeemu Qiziono2iuny cmpyKkmypy 6iooi-
JIy 3 He3HAYHOi mpasmu ma weuUOKOMy Nicia0nepayiuHomy 6io-
Ho@nenHi. Hedoniku — mane noie, CKIaoOHiCmy pO3UUPEHHS MeXHC
Odexomnpecusrozo enaugy. O0HobiuHa 6inopmanbHa eHOOCKONIuHA
oucxexmomis (OBE/]) diesa ons kopekyii matidxice 8cix decenepa-
MUBHUX 3aX80pHO6aHb xpebma. Egexmusnicmy ouckekmomii ma
36IIbHEHHS HEPBOBUX KOPIHYIE ) XpeOemHoMY KAHALl Nepesuuyye
i 3a ymoe uepeswkipnoi enoockoniunoi inmepraminaproi napyi-
anvhoi ouckexkmonmii, ane OBE/] doswa, 3 6inbuioro gpaxmuunor
Kpososmpamoro nio uac onepayii. Knouosi crosa. Xpebem, midic-
Xpebyesuti OUCK, OUCKEKMOMisl, BIOKpUMA OUCKEKMOMIsl, MIKPO-
OUCKeKMOMisl, MPAHCHOPAMIHANLHA OUCKEKMOMIsl, eHOOCKONIUHA
OUCKEKIMOMisl, MOHONOPMALbHA OUCKEKMOMIs, OINOpmaibha Ouc-
KeKMOMisl, 0eKOMNPECIs, YCKAAOHEHHS.
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Introduction

In modern conditions, the treatment of patients
with spinal diseases increasingly requires highly spe-
cialized surgical intervention.

The introduction of new developments has signifi-
cantly expanded the possibilities of qualified care for
patients with spine disorders. Currently, a significant
amount of knowledge has been accumulated regard-
ing the surgical treatment of degenerative spinal dis-
eases, new methods and approaches have been de-
veloped for performing spinal canal decompression
and discectomies, and a significant amount of high-
ly specialized equipment has been created to better
achieve goals in each specific case. At the same time,
it is necessary to determine the best option individ-
ually, taking into account the characteristics of each
patient’s anatomy, health status, and social needs.

Purpose: based on the study of scientific literature
on the treatment of patients with intervertebral her-
nias and spinal canal stenosis of the lumbar spine, to
determine the trends in the development of methods
for performing surgical treatment of these diseases
and the conditions for their administration.

Material and methods

A literature search was performed in the PubMed
database using the keywords Mesh for the following
search queries (English): (“Intervertebral Hernia /
Open Discectomy” and “Intervertebral Hernia / Mi-
crodiscectomy” and “Intervertebral Hernia / Trans-
foraminal Discectomy” and “Intervertebral Hernia /
Endoscopic Discectomy” and “Intervertebral Her-
nia / Monoportal Discectomy” and “Intervertebral
Hernia / Biportal Discectomy” and “Intervertebral
Hernia / Decompressia” and “Intervertebral Hernia
/ Stabilization” and “Intervertebral Hernia / Trans-
pedicular Fixation” and “Intervertebral Hernia / dis-
cectomy / Complication”. The inclusion criteria were
original experimental and clinical studies in English.
The search depth was set at 8 years.

Results and their discussion

In total, 47 papers were selected for assessment.
They recorded a comparative analysis of the tech-
niques and results of performing discectomies using
different methods in the case of degenerative diseases
of the spine, primarily in the lumbar region.

Open discectomy (OD)

This technique, as before, remains the standard
procedure for the treatment of herniated intervertebral
discs of the lumbar spine (HIDLS) and gives good re-
sults. The success rates of traditional OD for HIDLS
range from 75 to 100 %. Before the introduction

of minimally invasive methods, OD was considered
the gold standard for operating on this condition [1].

OD is performed through a posterior approach,
where the epidural space is exposed along the pos-
terior midline, dividing the paravertebral muscles,
partially resect the arch, and remove the ligamen-
tum flavum. The herniation is removed by resection
of a portion of the facet joint on the symptomatic
side, protecting the dural sheath and nerve roots [2].
The surgery may cause destabilization due to the nec-
essary resection of spinal structures, which can lead
to post-discectomy syndrome [3].

Microdiscectomy (MD)

Many surgical techniques have evolved from tra-
ditional to minimally invasive.

MD, like OD, is the standard procedure for symp-
tomatic lumbar disc herniation and involves the spon-
taneous removal of a portion of the intervertebral
disc that is compressing a nerve root or spinal cord
(or both). MD is also called minimally invasive dis-
cectomy, tubular retractor discectomy, or tubular
microdiscectomy, because it causes minimal tissue
damage and results in less blood loss and postoper-
ative pain and faster recovery. Proponents of MD
believe that it improves patient outcomes, shortens
hospital stays, and reduces hospital costs. However,
this surgical technique is not without complications
and drawbacks. These range from iatrogenic injuries
such as durotomy, nerve root injury, or instability, to
recurrent disc herniation, hematoma, infection, and
more. [4].

Endoscopic discectomies and spinal canal
decompression

The technique of spinal surgery is also changing:

Endoscopic spine surgery (ESS) has become
the mainstay of surgery. Results show that this pro-
cedure generally has a lower complication rate than
traditional surgical approaches [5].

However, although ESS has the advantages of less
soft tissue dissection and damage to normal struc-
tures, reduced blood loss and epidural scarring, short-
er hospital stays, and earlier functional recovery, it
cannot replace all spinal surgical techniques with
endoscopic ones. ESS was first used for lumbar dis-
cectomy, but its scope has expanded to include the en-
tire spine, including the cervical and thoracic spine.
New technologies such as navigation, augmented and
virtual reality, robotics, and ultra-high-resolution
3D imaging are now being used to improve outcomes
during ESS [6].

Lateral access during transforaminal endoscopic
surgery to optimize the path to the spinal canal with
continuous visualization has been performed since
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the late 1990s [7]. Minimally invasive discectomy
(MID) procedures include microendoscopic discecto-
my (MED) and percutaneous endoscopic partial dis-
cectomy (PEPD). Potential advantages of MID over
standard MD/OD include less blood loss and postop-
erative pain, shorter hospital stay, and earlier return
to work, but their complexity has not yet been fully
evaluated [8]. Advantages of endoscopic spinal sur-
gery include reduced tissue damage, blood loss, sub-
sequent epidural fibrosis and scarring, minimal dis-
ruption of the epidural blood supply, shorter hospital
stay, early cosmetic recovery, and improved quality
of life [9]. With precise indications, correct diagnosis
and good preparation, endoscopic spine surgery can
give the same high result as during open interven-
tion. Initially, endoscopic technique was limited to
the lumbar region, but now it is also used in cases
of interventions for herniated discs in the cervical
and thoracic regions. In the past, endoscopy was used
to treat disc herniations that were localized without
migration, and now it is also used to operate on herni-
ated discs with high migration up and down.

The use of this technique in the lumbar spine has
been limited to disc herniation, but it is gradually be-
ing used for spinal stenosis and endoscopic fusion.
It is ESS that can most clearly demonstrate its ad-
vantages in the treatment of herniated intervertebral
discs in adolescents, especially in people involved in
sports and in professional athletes, for whom less tis-
sue trauma and earlier functional recovery are desir-
able [10].

Many studies have shown that PEPD has the same
therapeutic effect as open discectomy. Since it can be
performed under local anesthesia (LA), it is also pre-
scribed to elderly patients with a more serious general
condition [11].

With the development of minimally invasive
techniques, PEPD is rapidly replacing OD in cases
requiring discectomy and decompression. Experi-
enced surgeons can reach the affected area directly
through the Kambin’s triangle. This method does
not cause significant damage to the skin, muscles,
laminae and synapses and, more importantly, avoids
excessive stress on the dura mater [12]. It has been
shown to achieve satisfactory results in the treatment
of HIDLS with a reduced incidence of iatrogenic in-
jury and minimal activity limitations, thereby accel-
erating rapid recovery [13].

It has been proven that endoscopic surgery can
provide direct removal of the damaged intervertebral
disc using a 7.5 mm working tunnel [14].

PEDD involves 2 intervention options: percutane-
ous endoscopic transforaminal discectomy (PETD)

and percutaneous endoscopic interlaminar discec-
tomy (PEID). Possible complications of such oper-
ations include excessive removal of the inferior ar-
ticular process, which can cause iatrogenic lumbar
instability [15], nerve root injury [16], and infection
in the surgical area [17].

Z. Chen et al. (2020) showed that PEPD is more
suitable for the treatment of paracentral hernias,
when the transforaminal approach facilitates visu-
alization of the lesion. In the case of median herni-
as, the limitation of the intervertebral foramen and
the dura mater leads to worse clinical outcomes [18].

In favor of PEPD is the fact that unilateral nerve
root compression was recorded in all patients with
buttock pain in the study by J. An et al. (2022). In
addition, the absence of stenosis at the L,y,—Ly lev-
el gives PEPD a greater advantage for the treatment
of popliteal pain [11].

At the same time, it should be noted that PEPD
focuses on surgical removal of the nucleus pulposus
and does not affect the annulus fibrosus and posterior
longitudinal ligament [19].

J. Xu et al. (2020) reported better outcomes after
PEPD in terms of visual analogue scale (VAS) pain
scores, reduction in low back pain, Oswestry Disabil-
ity Index (ODI), and ratio of “excellent” to “unsat-
isfactory” outcome ratings 24 months after surgery
compared to MED. At the same time, no significant
difference was found in the frequency of complica-
tions, relapses, and re-interventions during this peri-
od [20].

The data presented show that more pronounced
lower limb pain was observed after MED than after
MD/OD during follow-up in the range of 6 months to
2 years, but the differences were insignificant (less than
0.5 points on a scale from 0 to 10). MED led to a more
noticeable reduction in pain in the lumbar spine than
MD/OD during follow-up in 6 months and in 2 years.
At the same time, after MED, a lower quality of life
(less than 5 points on a 100-point scale) and a higher
risk of rehospitalization due to recurrence of interver-
tebral disc herniation were observed [21].

MED combines the traditional posterior fenestra-
tion technique with modern endoscopic surgery, al-
lowing vertebrologists to obtain adequate decompres-
sion through a small incision. The 16 mm working
tunnel is large enough to accommodate both the en-
doscope and surgical instruments. The endoscope re-
duces the expansion of the surgical field and the risk
of nerve and vascular damage during decompression.
In addition, because MED involves limited soft tissue
and bone destruction, spinal stability is maintained.
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Complications of MED documented in the liter-
ature include wound infection, cerebrospinal fluid
leakage due to intraoperative dural rupture, nerve
root and vascular injury, bleeding, and postoperative
epidural hematoma [22].

MED, repeat PEPD, and minimally invasive trans-
foraminal interbody fusion (MITIF) are the three
most common minimally invasive surgical treatments
for recurrent herniation after PEPD [9].

MED and repeat PEPD are associated with a sig-
nificantly higher recurrence rate than MITIF [23].

Complications of PEPD include dura rupture,
nerve root injury, and recurrent HID [11].

N. Fan et al. (2021) reported that, in a retrospec-
tive analysis of complications in 738 patients with
HIDLS who underwent single-level PEPD, the inci-
dence of various types of complications was 9.76 %
(72/738): recurrent disc herniation — 2.30 % (17/738);
persistent low back or lower extremity pain — 3.79 %
(28/738); Dural tear — 1.90 % (14/738); incomplete
decompression — 0.81 % (6/738); surgical site infec-
tion — 0.41 % (3/738); epidural hematoma — 0.27 %
(2/738) and intraoperative posterior neck pain —
0.27 % (2/738). Univariate analysis showed that
the development of complications was provoked by
age, the degree of disc degeneration at the surgical
level (p < 0.001) and the number of levels of disc de-
generation (p = 0.004) [27].

In a retrospective analysis, J. An et al. (2022) re-
ported the results of 93 patients who underwent PEPD
and OD for buttock pain due to HIDLS, and the rate
of “excellent” in the PEPD group was 89.36 % ac-
cording to the modified MacNab scale. There was
no significant difference compared to the OD group
(89.13 %, p > 0.05). Currently, a modified PEPD
method is used, which is safer and more effective for
buttock pain caused by L;y—Ly disc herniation. It has
the advantages of lower complication rates, faster
postoperative recovery, shorter hospital stay, lower
anesthesia risks, and lower cost compared to con-
ventional procedures. However, modified PEPD has
a higher recurrence rate [11].

K. Zhao et al. (2022) noted that after 2 years of fol-
low-up after PEPD, 85.71 % of patients rated the out-
come of the operation as excellent or good, 9.66 %
as satisfactory, and 4.62 % as unsatisfactory. The av-
erage improvement in the spine was 5.71 points, and
the back was 5.85 points on the VAS scale (1-10).
According to the Macnab scale, 30.67 % of patients
felt completely recovered, 50 % reported that their
functional capabilities were slightly limited, 16.81 %
presented with noticeable functional limitations, and
2.52 % did not experience any improvement or dete-

rioration. The overall complication rate was 10/262
(3.8 %), including 3 nerve root irritations and 7 early
recurrent herniations (less than 3 months) [21].

A meta-analysis of 35 articles showed that OD,
MD, MED and PEPD are associated with: recurrence
of lumbar disc herniation in 4.1; 5.1; 3.9 and 3.5 %,
respectively; reoperations in 5.2; 7.5; 4.9 and 4 %,
respectively; wound complications in 3.5; 3.5; 1.2
and 2 %, respectively; durotomy in 6.6; 2.3; 4.4 and
1.1 %, respectively; neurological complications in 1.8;
2.8; 4.5 and 4.9 %, respectively. Nerve root damage
was reported in 0.3 % of MD, 0.8 cases of MED and
1.2 cases of PEPD [24].

Currently, the clinical treatment of lumbar spinal
stenosis is mostly performed using single-channel en-
doscopic surgery, including PEPD and MED. These
methods allow for complete preservation of the phys-
iological structure of the department with minimal
surgical trauma and rapid postoperative recovery
[25]. However, they also have disadvantages: a small
field of view, which limits the work, as well as the dif-
ficulty of expanding the decompression range [36].

To overcome the anatomical limitations (pro-
nounced transverse process of the Ly, developed ar-
cuate joints, narrow disc space and foraminal space
with high iliac crest), interlaminar endoscopic dis-
cectomy at the Ly—S; level is used. The interlami-
nar endoscopic discectomy procedure can overcome
the bony limitations of transforaminal access at this
level and is performed under local anesthesia or gen-
eral anesthesia.

From the perspective of preventing or reducing
traumatic damage to the spinal canal, endoscopic sur-
gery is an option for the treatment of HIDLS [27].
The patient’s postoperative functional recovery is al-
most complete, and rehabilitation programs are not
required [28].

J. D. Golan et al. (2023) emphasize the advantages
of endoscopic surgery, including lower complication
rates and procedure duration, shorter hospital stay,
which together contribute to a faster return to work
and socio-economic adaptation [29].

In the case of posterior lateral disc herniation,
the Ly—S; nerve root is displaced, creating more space
for entry through the vertebral body defect [30].

The ligamentum flavum forms a tentacle-like de-
pression with its apex in the midline and just below
the inferior edge of the meninges. In the dura mater,
it is 3—4 mm and is usually occupied by epidural fat.
The ligament can be partially resected in the event
of a disc prolapse in the canal, then a working space
is created for the introduction of an endoscope in
PEID [31].
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A direct consequence of penetrating the spinal
canal and disrupting this effective barrier is epidur-
al fibrosis. Epidural fat, which acts as a lubricant, is
largely preserved. T. W. Kang et al. (2021) reported
that MRI examination of patients after PEID revealed
scarring at the access site and only minor scarring in
the spinal canal. Revision procedures were not more
complex or required longer operative times than pri-
mary operations [1].

The treatment of descending disc herniation is
clinically challenging due to anatomical obstruc-
tions and disc fragmentation. This is especially true
if the disc herniation is distant (i.e. medial pedicles,
inferior intervertebral disc) [32].

G. Krzok et al. (2016) demonstrated a new tech-
nique for CEPD that creates a tunnel through the root
of the arch to reach its medial wall, where the de-
scending disc herniation can be removed [33]. Simi-
larly, H. S. Kim et al. (2018) developed a suprapedic-
ular circular approach for PEPD that involves drilling
the articular process, the superior facet, and the su-
perior posterior border of the lower vertebra to wid-
en the opening and expose the ventral epidural zone.
They obtained good to very good clinical results for
herniated intervertebral discs with downward migra-
tion [34]. However, less migrated HIDLS are treated
with modified techniques and PEPD with good clin-
ical results. This method also has a number of dis-
advantages and limitations. In a study by H. Huang
et al. (2022) described the details of a unique inner
border inferior transpedicular approach performed
using a C-hook trephine fenestration laminectomy
technique and guided visualization [35].

One of the recent developments in the surgery
of intervertebral disc herniations of the spine is uni-
lateral biportal endoscopic discectomy (UBED) [32].

Percutaneous single-portal or biportal endoscop-
ic lumbar access can be effective in the treatment
of central lumbar stenosis and is a novel alternative
to traditional MD. The advantage of percutaneous
biportal or single-portal endoscopic approaches is
the reduction of pain syndrome in the postoperative
period [36-38].

UBED requires formation of two channels, one for
an endoscope to provide visual control, and the oth-
er for a surgical instrument, which combines the ad-
vantages of traditional minimally invasive and open
surgery [39].

Compared with traditional lumbar stenosis sur-
gery, minimally invasive spinal surgery using a mi-
croscope or endoscopic access shows more effective
clinical results [40]. However, in the latter method,
there are disagreements about which is more appro-

priate for the treatment of lumbar spinal stenosis —
a microscope or an endoscope [14, 41, 42].

A study by Y. Niu, Z. Shen, and H. Li (2022)
showed that compared with MED, UBED has the ad-
vantages of a short hospital stay and a good therapeu-
tic effect [43].

A comparison of the clinical outcomes of posteri-
or UBED and PEID for the treatment of Ly—S,; HID in
92 patients showed that UBED required more time to
identify tissue structures and a wider space to work
outside the spinal canal. The efficiency of removing
the nucleus pulposus and releasing nerve roots in
the spinal canal was greater than that of PEID. How-
ever, the surgical incision in UBED was longer, with
greater actual blood loss than in PEID [44]. A com-
parative study of UBED and PEID for the treatment
of HID in 281 patients (142 cases in the UBED group
and 139 in the PEID group) found no significant dif-
ferences in clinical efficacy between them. Howev-
er, PEID was inferior in terms of such indicators as
the duration of surgery and the amount of intraop-
erative blood loss. The authors concluded that PEID
was better suited for the treatment of HIDLS, which
is confirmed by other researchers [45].

J. Hao, J. Cheng, H. Xue, F. Zhang (2022) retro-
spectively analyzed the treatment outcomes of 40 pa-
tients with HIDLS from 2018 to 2021. All patients
underwent UBED (20) and PEID (20) operations.
Compared with the UBED group, the PEID group
had less intraoperative blood loss, shorter interven-
tion time, and shorter hospital stay. Both groups had
satisfactory clinical outcomes; VAS and ODI scores
in the PEID group decreased more significantly.
The authors concluded that for HIDLS, UBED pro-
vides the same clinical results as PEID and minimally
invasive surgery, but PEID was better than UBED in
terms of intraoperative blood loss, duration of sur-
gery, postoperative hospitalization, and short postop-
erative anesthesia [46].

When comparing the clinical results of UBED
(42 patients) via posterior access with PEID (50 sub-
jects) for the treatment of HIDLS Ly—S; involving
92 patients from January 2020 to July 2021, UBED
was shown to be more effective in removing the gelat-
inous nucleus and releasing nerve roots in the spinal
canal than PEID. The surgical access using the UBED
technique is longer, with greater blood loss [47].

A retrospective analysis of patients with two-lev-
el lumbar herniation L,y,—Ly and L,—S; who under-
went single- or double-access PEID from January
2017 to December 2020 (25 patients each) found
that the single-incision group had better results than
the double-incision group in terms of incision length,
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operation time, and fluoroscopy (p < 0.001). VAS
scores, quality of life scores, and ODI scores in
the two groups were significantly lower at the time
of surgery, one month after the intervention, and at
the last follow-up (p < 0.01), but there was no sta-
tistical significance between the groups (p > 0.05).
At the last follow-up, the excellent and good effica-
cy according to the Macnab scale in the two groups
was 92 % and 88 %, respectively, but a significant
difference was recorded between the above parame-
ters (p > 0.05). Single incision for performing PEID
for the treatment of lumbar spine herniations on
two segments L;y—Ly and Ly—S; had the advantages
of less trauma, shorter time of both intraoperative
fluoroscopy and surgery compared to double inci-
sion. Therefore, removal of hernias on two segments
of the HIDLS through one laminar incision turned
out to be a more complex surgical intervention [27].

A systematic evaluation of the effectiveness and
safety of UBED and MD for the treatment of HID
stenosis showed that the duration of UBED is short-
er than MD. Compared with patients with MD, after
UBED, back pain in patients was less pronounced on
the 1st day, in 1-2 months and in 6 months. The time
of UBED was shorter than MD, but after UBED, pain
syndrome in the back, lower extremities according to
the VAS scale and the level of C-reactive protein in
the early postoperative period were greater than after
MD [47].

Conclusions

The advantages of modern endoscopic spinal sur-
gery include less tissue damage and injury to the epi-
dural blood supply with little fibrosis, lower blood
loss, shorter hospital stay, and early cosmetic recov-
ery. With verified indications, correct diagnosis, and
the use of high-quality instrumentation, endoscopic
spinal surgery provides a good clinical outcome.

Percutaneous endoscopic partial discectomy fo-
cuses on surgical removal of the nucleus pulposus
and does not affect the annulus fibrosus and posteri-
or longitudinal ligament, avoiding significant trauma
to the skin, muscles, laminae, and synapses, and ex-
cessive stress on the dura mater. This procedure can
be performed under local anesthesia, which opens
the possibility for elderly patients with a more severe
general condition. This type of discectomy is more
suitable for the treatment of foraminal and extrafo-
raminal hernias, when transforaminal access facili-
tates visualization of the lesion. For median hernia-
tions, the narrowing of the intervertebral foramen and
the obstruction of the dura mater during this tech-
nique lead to worse clinical results. In general, better

results are observed after percutaneous endoscopic
partial discectomy than after microdiscectomy.

Surgical treatment of lumbar spinal stenosis is
mostly performed using single-channel endoscop-
ic surgery, which allows for complete preservation
of the physiological structure of the lumbar spine
with minimal trauma and rapid postoperative recov-
ery. Disadvantages include a small field and the diffi-
culty of expanding the boundaries of decompressive
action.

One of the latest developments in the treatment
of intervertebral herniations of the spine is unilater-
al biportal endoscopic discectomy. Its effectiveness
and release of nerve roots in the spinal canal exceeds
that of percutaneous endoscopic interlaminar partial
discectomy, but unilateral biportal endoscopic discec-
tomy is longer, with greater actual blood loss during
the operation.
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