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Abstract

Lumbar disc herniation is considered one of the leading causes of disability worldwide, with a lifetime risk of occurrence
as high as 30%. A common initial symptom is pain in the sacro-lumbar region, which may radiate to the buttocks or lower
extremities. The management of patients with lumbar disc herniation includes both conservative and surgical treat-
ments. Conservative treatment involves medications, physical therapy, traction and appropriate exercises, and often
yields good clinical results in 60-90% of patients. Surgical options include various techniques, such as open discectomy,
microdiscectomy, percutaneous laser disc decompression, and percutaneous microscopic discectomy, among others.
The purpose of this article is to present therapeutic methods used in the conservative and surgical treatment of lumbar
disc herniation and to assess these methods in terms of clinical outcomes.

Streszczenie

Przepuklina dysku ledZzwiowego jest zaliczana do jednej z gtdwnych przyczyn niepetnosprawnosci na Swiecie. W ciagu
catego zycia ryzyko jej wystgpienia wynosi nawet 30%. Czestym pierwszym objawem jest bél w okolicy krzyzowo-
ledZwiowej, ktéry moze promieniowac do posladkéw czy kornczyny dolnej. W postepowaniu u pacjentéw z przepukling
dysku ledZwiowego stosuje sie leczenie zachowawcze oraz chirurgiczne. Leczenie zachowawcze sktada sie z lekow, fi-
zykoterapii, trakcji oraz odpowiednich ¢wiczen. Takie postepowanie czesto przynosi dobre efekty kliniczne u 60-90%
pacjentow. W leczeniu chirurgicznym stosuje sie rézne techniki, takie jak otwarta discektomia, mikrodiscektomia,
przezskérna laserowa dekompresja dysku, przezskérna mikroskopowa discektomia i wiele innych. Celem niniejszej pra-
cy jest przedstawienie metod terapeutycznych uzywanych w leczeniu zachowawczym i chirurgicznym przepukliny dysku
ledZwiowego oraz ich ocena w kontekscie wynikéw klinicznych.
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Introduction

Lumbar disc herniation (LDH) is a common cause of pa-
tient complaints of back pain and radiculopathy. It pre-
dominantly occurs in patients between the ages of 24
and 45, with a male-to-female ratio of 2:1. Over 95% of
lumbar herniations occur at the L4-L5 or L5-S1 levels
in patients aged 25 to 55. LDH is considered one of the
leading causes of disability worldwide, with a lifetime risk
of approximately 30% [1-4].

Intervertebral disc herniation refers to a situation
where the nucleus pulposus protrudes or extrudes
through the fibrous ring beyond the intervertebral
space. This may result in compression of the spinal
nerve roots and the meningeal sac, leading to radicu-
lopathy. Low back pain is a common initial symptom of
LDH. It can radiate to the buttocks or lower extremi-
ties, typically unilaterally. Symptoms often worsen
with physical exertion, sedentary lifestyle, squatting,
and tend to subside after rest. Root symptoms, on
the other hand, may be increased by activities such as
sneezing, coughing, standing, or walking [3, 4].

In the diagnosis of LDH with radiculopathy, assessment
of sphincter function, evaluation of muscle strength
and sensory disturbances, as well as Lasegue’s sign and
crossed Lasegue’s sign, may be useful. The gold standard
in suspected LDH is MRI, which has a diagnostic accuracy
of upto 97% [4].

The basis of treatment is conservative management
focused on exercise and pain control with pharmaco-
logical agents. Nearly 60-90% of patients experience
clinical improvement or even spontaneous regression
already at this stage of treatment. If conservative treat-
ment fails, surgical intervention with discectomy is in-
dicated [1, 5, 6]. Advances in technology have contrib-
uted to the development of various surgical techniques
aimed at removing herniated intervertebral discs with
minimal tissue damage and, at the same time, the best
possible clinical outcomes [7]. Especially important is
the development of endoscopic techniques, which allow
surgery to be performed under local anesthesia [3].

The traditional technique that finds application in LDH is
open discectomy (OD) (with or without fusion surgery),
but other surgical approaches can also be employed,
such as microdiscectomy (MD), tubular discectomy (TD)
(a subtype of microdiscectomy), and percutaneous laser
disc decompression (PLDD) [8].

In addition, endoscopic spine surgery can be divided by
the characteristics of the endoscopes into percutaneous
endoscopic (PED) (or full-endoscopic), microendoscopic
(MED), epiduroscopic, and biportal endoscopic tech-
niques[7, 9].

Historical overview

The first true discectomy surgery took place in 1932 and
is attributed to Mixter and Barr. Barr’s published results
(1947) indicated better clinical outcomes for LDH pa-
tients treated with surgical decompression and fusion
than those treated with discectomy alone. In the 1970s,
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these surgeries became so popular that they were even
offered to patients with very early, acute symptoms of
lumbar disc herniation [10].

In 1977, Caspar and YalPlargil introduced the concept
of microsurgical techniques in lumbar disc surgery. The
smaller incision and tissue-sparing surgical approach
made them superior to open discectomy. This marked the
origin of microendoscopic discectomy, which has been
improved over the years [11]. Percutaneous decompres-
sion surgery was inspired by Hijikata’s theory developed
in 1975, whose premise was “Reducing intradiscal pres-
sure reduces the irritation of the nerve root and the pain
receptors in the annulus and peridiscal area” [12].

Percutaneous endoscopic lumbar discectomy (PELD)
through the intervertebral foramen emerged around
1980. It quickly became popular and a common tech-
nique, along with percutaneous endoscopic interlaminar
discectomy (PEID) [9]. Seventeen years later, Smith and
Foley described microendoscopic discectomy for the
first time. The treatment of LDH patients using an endo-
scope and a minimally invasive transmuscular approach
quickly became widespread [13]. In a short period, other
minimally invasive surgical procedures such as PED and
PLDD also emerged [3]. Tubular retractors combined
with endoscopes became the foundation of the MED sur-
gical technique, which was described in 1999 by Foley
and Smith [14]. In the United States alone, approximately
200,000 discectomies were performed per year in the
mid-1990s [10].

Conservative treatment

The foundation of conservative treatment is a combina-
tion of physical therapy and pharmacological manage-
ment. However, there is a difference of opinion regarding
the use of pharmacotherapy in the management of LDH.
For instance, the American College of Physicians (ACP)
recommends that pharmacological therapy should be in-
troduced only when there is an unsatisfactory response
to non-pharmacological therapy [15]. Some of the phar-
macological agents commonly used in the conservative
treatment of patients with LDH are described below.

Nonsteroidal anti-inflammatory drugs (NSAID)

NSAIDs are a well-known group of medications com-
monly used in clinical practice, including in the treatment
of patients with LDH. However, study findings differ re-
garding the improvement of function and pain relief in
such patients. Jung Hwan Lee et al. recommend the use
of NSAIDs. A slightly different consideration is described
in the article by Jo Jordan et al., who report that these
medications have a comparable effect to placebo, since
no significant difference was found in overall improve-
ment after 5-30 days of use. It is important to note that
NSAID therapy is not without side effects. These may in-
clude abdominal pain, gastrointestinal bleeding/perfora-
tion, cardiovascular incidents, headaches, and dizziness.
Therefore, consideration should be given to the appro-
priate use of these medications so that their potential
side effects do not outweigh the benefits. According to
United Kingdom guidelines, the lowest effective dose
should be used for the shortest possible time [2, 15-17].
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Opioids

Opioid medications may also be used in LDH therapy,
especially in combination with other drugs (antiepilep-
tic, analgesic). This approach is very commonly used in
the United States and Canada. Opioids have helped to
reduce pain and improve patient functionality. However,
with their use, vomiting and addiction, among others,
may occur as adverse effects [2, 15].

Antidepressants and antiepileptic drugs

NICE (which provides evidence-based recommendations
for health and care in England and Wales) recommends an-
tidepressants and antiepileptic drugs as first-line treatment
for neuropathic pain. These medications help improve func-
tion and reduce pain. Popular among these are amitripty-
line, duloxetine, gabapentin, and pregabalin [2, 15].

Steroids

In clinical practice, epidural corticosteroid injections and
systemic steroids are often used. However, if patients do
not experience improvement after 4-8 weeks, surgical
treatment is indicated [2, 5].

According to the article by Jung Hwan et al., epidural steroid
injections are recommended for patients with LDH. They
have demonstrated a high level of evidence and strength of
recommendation for relieving pain and improving function.
These injections can be administered via transforaminal,
caudal, or interlaminar approaches. Although the caudal and
interlaminar approaches were preferred for years, this trend
has been reversed with the increasing use of transforaminal
epidural injections. This is reflected in studies that are incon-
clusive, but point to the clinical benefit of the transforaminal
approach over the mentioned above. In these interventions,
the use of nonparticulate steroids is recommended, while
particulate steroids are not advised [16, 18]. It is worth men-
tioning, however, that discectomy provides better results af-
ter 1-3 months in terms of functional improvement and pain
reduction compared to epidural injections [17].

The effect of systemically administered steroids remains
inconclusive. Significant pain reduction was experienced
by patients with acute lumbosacral pain after systemic
administration of dexamethasone. However, this im-
provement diminished after six months. Also, 14 days of
oral triamcinolone therapy provided better pain control
than oral anticonvulsant drug therapy. The clinical ben-
efit of systemic steroid use is rated as clinically favorable,
which supports its recommendation [16].

Other treatments

Non-pharmacological conservative treatments such as
acupuncture or electroacupuncture of the spine do not
show a significant difference compared to pharmacologi-
cal treatment during the intervention period. Kim Doori
et al. compared the treatment methods used above. The
results demonstrated that non-pharmacological conser-
vative treatment showed a significant improvement in
the LDH patient’s condition compared to pharmacologi-
cal treatment, but only after 14 weeks of follow-up (dif-
ference: -0.56, 95% Cl -1.62 to 0.50, p = 0.003). A meta-
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analysis by Shujie Tang et al. showed that acupuncture in
the treatment of LDH has a more favorable clinical effect
than NSAIDs and lumbar traction [15, 19].

A meta-analysis by Jung Hwan Lee et al. presented func-
tional improvement and pain reduction in LDH patients
suffering from root pain who used manual therapy, ex-
ercise and traction. In addition, patients who underwent
traction therapy showed favorable changes on magnetic
resonance imaging (MRI) in just two months, although no
reduction in pain was observed [16].

A common practice recommended by physicians for pa-
tients with LDH-induced back pain is bed rest. However,
studies have shown that this practice is not advisable and
may even slightly worsen the patient’s clinical condition.
In such a case, the patient should be encouraged to re-
turn to daily physical activity with restriction to activities
that do not cause pain [16, 20].

Surgical treatment

Patients with LDH are generally recommended to start
with conservative treatment. If this proves ineffective,
surgical intervention may be considered. However, some
clinical situations require the implementation of surgi-
cal treatment first. Among these are severe neurological
motor deficits, cauda equina syndrome, sphincter dys-
function, or insufficient pain control [21]. The surgeon,
therefore, has to consider many factors in selecting the
most appropriate surgical method. Some of the available
techniques are described below.

Open discectomy

Open discectomy is a traditional surgical procedure used
totreatpatientswith LDH. However, itis being performed
less frequently, with minimally invasive surgeries becom-
ing more popular. Compared to other surgical approach-
es, it is a technique associated with greater blood loss,
prolonged hospitalization, and the formation of scarring
and adhesions, which may contribute to decreased activ-
ity of the lumbar spine. This has led to the development
of less invasive surgical approaches. A more modern ap-
proach - with shorter recovery times and lower surgical
costs - is minimally invasive surgery (MIC) [3, 22].

Percutaneous laser disc decompression

Percutaneous laser disc decompression (PLDD) is a proce-
dure that can be performed under local anesthesia. It in-
volves percutaneously accessing the nucleus pulposus and
then vaporizing it using the photothermal effect of laser
energy. This reduces intradiscal pressure, allowing the disc
to return to its normal position and relieving compression
of the nerve root. In addition, the photochemical effect of
the laser causes the destruction of pain mediators (neuro-
kinins, cytokines). The study by Ivan Rados et al. showed
satisfactory pain reduction in LDH patients and a low risk
of complications after the PLDD procedure [22, 23].

Percutaneous endoscopic lumbar discectomy

Percutaneous endoscopic lumbar discectomy (PELD)
is a minimally invasive alternative to microdiscectomy
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surgery. It is currently the most commonly used tech-
nique in endoscopic spine surgery. It is usually equated
with percutaneous endoscopic interlaminar discecto-
my (PEID) and percutaneous endoscopic transforami-
nal discectomy (PETD). PELD is becoming an increas-
ingly routine surgical approach. In comparison with
open discectomy, it offers shorter operative times,
with less soft tissue damage, fewer post-operative
complications, and faster recovery. The main differ-
ence between the above-mentioned procedures is
the surgical approach: PEID is performed between
the lumbar vertebral arch laminae, while PETD is per-
formed through the intervertebral foramen [7, 24, 25].
PEID is a well-suited surgical approach for subar-
ticular disc herniations and concurrent stenosis of
the lateral recess. In contrast, spinal disc herniations in
the foramen but also in the lateral recess ventral to the
traversing nerve root are a suitable indication for PETD.
Notably, both surgical approaches are particularly ap-
propriate for the lower lumbar spine - L4/5 and L5/S1 for
PEID, and L5/51 for PETD [5]. In the study results, PETD
was characterized by better postoperative improvements
in pain and function, but longer surgery times than PEID
at the L5-S1 level. However, when comparing both sur-
gical techniques, the clinical outcomes were very similar
in terms of patient satisfaction, days of hospitalization,
postoperative complications, blood loss, VAS (visual ana-
log scale), and ODI (Oswestry Disability Index). Also, the
PETD procedure was found to expose patients to higher
levels of radiation than PEID [12, 26, 27]. A meta-anal-
ysis by Lu Qin et al. compared the effectiveness of PELD
and microendoscopic discectomy to open discectomy.
The minimally invasive procedures had better short-term
outcomes based on VAS and ODI scores, but the differ-
ence at six months after surgery was not significant [3].

Microdiscectomy

Microdiscectomy is considered the gold standard in LDH
surgery. The technique involves a small incision (up to
a maximum of 2 cm), relatively little muscle damage, and
faster recovery [9, 22]. However, it can lead to postopera-
tive back pain or spinal instability. This is mainly caused
by incision of the midline ligament and separation of the
spinal muscles from the spinous process. A retrospective
study by Konsta Koivunen et al. of 353 patients revealed
that the level of pain decreased within a year after micro-
discectomy but slightly worsened thereafter [14, 28].

Tubular microdiscectomy (TMD) is not based on standard
subperiosteal muscle dissection, but rather the insertion of
small tubes and dilators through a small incision to create
a working corridor for the operation. This approach results
in less tissue damage and supports faster recovery [14].

A meta-analysis by Tingxin Zhang et al. showed that tu-
bular microdiscectomy achieved better ODI rates than
conventional microdiscectomy. However, there were no
significant differences in surgical blood loss, length of
hospitalization, VAS score, reoperation rates, and opera-
tion time. The results show similar clinical effects of both
surgical methods. In addition, the results of a meta-analy-
sis by Shichao Liu et al. comparing TMD to PETD revealed
no significant differences in clinical outcomes between
these two techniques [14, 29].
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Also worth mentioning is unilateral biportal endoscopic
discectomy (UBED), which is similar to open MD. It com-
bines endoscopic spine surgery and standard open sur-
gery. UBED produced similar clinical results in terms of
patient satisfaction and pain control compared to PELD.
However, UBED was associated with increased blood
loss, longer hospitalization, and higher costs [9, 30].

Discussion

Treatment of symptomatic LDH patients should be ap-
proached individually. The goal of treatment is to reduce
or completely eliminate pain and to improve or restore
limb function [29]. Correct diagnosis is a crucial element
infurther management. Lumbar pain should be differenti-
ated from facet joint, discogenic, or sacroiliacal joint pain.
In addition to diagnostic manual testing, current guide-
lines recommend magnetic resonance imaging (MRI)
whenever symptoms persist for more than six weeks to
confirm the presence of LDH. MRI should be performed
as soon as possible if neurological deficits are present. In
patients in whom MRI cannot be performed, or if the re-
sults are inconclusive, CT (computed tomography) or CT
myelography is recommended [4]. Therapeutic manage-
ment should begin with conservative treatment, which
leads to improvement in 60-90% of patients. Pharma-
cological agents, physical therapy procedures, and phys-
iotherapy exercises should be selected on an individual
basis. It should be noted that for some conservative
treatments, the question of clinical improvement is still
unclear and requires further research.

If there is no improvement with conservative treat-
ment, surgical intervention is indicated. Patients with
insufficient pain control, symptoms of sphincter dys-
function, neurological motor deficits, or cauda equina
syndrome require urgent surgery [21]. Patients should
be cautiously qualified for surgical treatment. The risk
of LDH recurrence is approximately 9.1%, of which 38%
cases recur within the first year after surgery. In addi-
tion, postoperative pain may be worse in some patients
than before surgery. While patients usually blame the
operator for such outcomes, the predominant factor is
actually the patient’s individual predisposition - par-
ticularly the formation of scar tissue after surgery,
which presses on the nerve root. This issue is the most
important factor in failed spinal surgeries due to LDH.
It is important to note that reoperations in such pa-
tients tend to worsen their clinical outcomes [4, 22].
When selecting a surgical method, minimally invasive
spinal surgery techniques should be the main consider-
ation, as studies have shown that they produce better
clinical outcomes than open discectomy. In 2024, a me-
ta-analysis by Qin Lu et al. was published, comparing
standard open discectomy, microdiscectomy, microen-
doscopic discectomy, PELD, PLDD, TMD, and chemo-
nucleolysis. It showed that microendoscopic discec-
tomy is the best surgical intervention for back and leg
pain, based on VAS scores [3]. However, it is important
to note that each of the listed surgical methods has its
own indications and contraindications, which are often
individual. Therefore, the final choice of surgical tech-
nique is made by the surgeon, who looks at the patient
on an individual basis and selects the most appropriate
surgical method.

179




LEKARZ WOJSKOWY
MILITARY PHYSICIAN

In addition to the aforementioned surgical treatment
methods, risk factors for LDH are also worth highlight-
ing. A prospective study conducted in Copenhagen on
thousands of men found that heavy physical activity
at work was a strong risk factor for LDH. On the other
hand, physical activity outside of work did not correlate
with the occurrence of LDH. This suggests that different
types of physical and ergonomic loads at work influence
the development of lumbar disc herniation. Sgrensen
et al. additionally described body height as a predictor as-
sociated with lumbar herniated discs, while body weight
was only slightly associated with LDH [31]. In a surprising
finding, Mirza Pojskic et al. indicated an increased rela-
tive risk of LDH in cigarette smokers [4]. Risk factors that
may contribute to lumbar spinal herniation should be
avoided whenever possible.
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