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ABSTRAKT

Introduction

Disc herniation is a displacement of an intervertebral disc, most often caused by
degeneration of its outer layer, the annulus fibrosus. This condition can cause
various symptoms such as numbness, pain, muscle weakness or lose of sensation.
While many patients can be successfully treated with non-surgical methods,
some of them some require surgical intervention.

Aim of study

The objective of this study is to evaluate both surgical and non-surgical
treatment methods for herniated disc and seeks to introduce doctors and patients
to the advantages and disadvantages associated with them.

State of Knowledge

Disk herniation occurs when disk material prolapses beyond intervertebral
disk’s space. The symptoms may arise when displaced material start to compress
major structures located nearby, such as spinal nerves. The most common causes
include age-related degeneration, repetitive movements, obesity, trauma or
genetic predisposition.

Summary (Conclusion)

Disk herniation can be managed with various non-surgical and surgical methods.
Conservative treatment should be considered as first line treatment showing high
success rate for mild to moderate cases in long term relief and preventing
recurrence of symptoms. Surgical options offer better short-term relief for sever
and more advanced cases but carry greater risks of side effects and involve
longer recovery time. Best approach should be carefully selected based on the

severity of symptoms and patient needs.
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INTRODUCTION

Disk herniation refers to the displacement of nucleus pulposus, central part of
the intervertebral disk. This displacement may lead to compression of adject
structures like nerves, typically manifesting with burning or stinging pain, often
radiating into extremities. In more advanced cases, patient may already present
more severe pain associated with muscle weakness and lose of sensation in
extremities. Given the numerous individuals affected by back pain, it is essential
to correctly diagnosed disk herniation and choose the most appropriate treatment
option for each patient.

There are multiple treatment options available for disk herniation, both
conservative and surgical included. Non-surgical approaches, such as regular
exercise, physiotherapy or analgesics have proven to successfully managing
patients’ symptoms. These methods aim to reduce symptoms and delay the need
for surgical intervention. For patients with severe or persistent symptoms
unresponsive to conservative care, surgical options have proven to be the most
effective in term of symptoms relief.

Microdiscectomy, considered as the gold standard for surgical treatment,
provides rapid pain relief with minimal risk of complications due to its
minimally invasive nature. However, microdiscectomy is not suitable for all
patients, therefore more complex cases are dependent on more sophisticated
methods. These techniques, involving open surgeries with artificial implants or
spinal stabilizers, carry greater risks of complications and longer recovery time,
but may be most effective solution.

Each treatment option has its own advantages and limitations, underscoring the
importance of personalising the treatment approach to ensure best outcomes

with least risk of adverse effects for the patient (Dydyk et al., 2024).



Epidemiology

Intervertebral disc herniation affects approximately 5 to 20 per 1,000 adults
annually, twice as often in men. The typical patient age ranges from 30 to 50
years. However, recent studies indicate downward shift in this trend with
younger individuals being diagnosed more frequently (Fjeld et al., 2019).
Around 80% of people will experience episode of lower back pain during their
lifetime, with lumbar disc herniation (LDH) being one of the most common
underlying causes. Among these cases only 1 to 3% of them represents
symptomatic LDH. The majority of approximately 95% LDH cases is located
either between L4-L5 or L5-S1 vertebrae (Jordan et al., 2009).

Although, to our best knowledge, data on the exact prevalence of disc herniation
subtypes is limited, current evidence indicates that LDH is by far the most
common one. Cervical disc herniation is diagnosed over ten times less
frequently than LDH, while thoracic disc herniation is even rarer (Zhang et al.,
2023).

Anatomy and Function

Intervertebral disk (IVD) consists of centrally located nucleus pulposus
surrounded by an outer annulus. It is situated between adjacent vertebral bodies,
supported by anterior and posterior longitudinal ligaments which run along the
front and back of the vertebral column. There are 23 IVDs in the vertebral spine:
6 in cervical region of the spine, 12 in thoracic region, 5 in lumbar region and
any of them can be a cause of symptoms when prolapsed. Due to its collagen-
based structure, the primary function of IVD is to absorb compressive forces
like gravity and prevent friction between surfaces of vertebral bodies
(Desmoulin et al., 2020).

Stages of progression

Disk herniation progress through four stages, successively listed with increasing

severity:



1. Bulging — symmetrical flattening of [IVD. Small fissures may appear but
the annulus fibrosus remains intact.

2. Protrusion - bulging protuberance in the form of nucleus pulposus with
uninterrupted outer layer of annulus fibrosus.

3. Extrusion — the fibrous ring has been completely ruptured, although the
excessive material is integrated with the disk,

4. Sequestration — extruded segment is completely separated from the rest of

the disk (Lachman, 2015).

Characteristics

In result of being exposed to major forces such as compression and friction,
IVDs’ structure weakens over time becoming more vulnerable. The most
common cause of disk herniation is age-related degenerative process of IVD
involving dehydration. Trauma and injuries contribute as second most common
cause. Risk factors like excessive body weight, physical work, smoking and
genetics are also relevant and increase the risk of hernia (Feng et al., 2016;
Zielinska et al., 2021).

Division and symptoms

Disk herniation can be subdivided based on direction of IVD prolapse, each may
present with characteristic symptoms:

- Central, growing posteriorly into spinal canal may compress spinal cord
resulting in pain, weakness, loss of sensation and motor function typically
in both limbs, urinary incontinence depending on level and stage of
herniation (Bach et al., 1990).

- Posterolateral, growing into intervertebral foramen usually compressing
spinal nerve or its roots presenting with back pain, which may radiate
along the limb, numbness, partial loss of motor and sensational function

of the limb depending on stage of herniation (Wang et al., 2022).



Disk herniation can also be classified by the region of the vertebral column,
where disk herniation occurs, respectively: cervical disc herniation (CDH),
thoracic disc herniation (TDH) and lumbar disc herniation (LDH).

Based on the site of the pain and affected limbs, we can more accurately suspect
likely location of the herniation. However, while these mentioned divisions
being helpful in directing diagnostic suspicion, it should be remembered that
diagnostic imaging is essential for definitive diagnosis (Ebrahim et al., 2024;
Rydevik, 1992).

Treatment Methods

Both surgical and conservative approaches should be considered in every case
based on patient’s current state, duration and intensity of symptoms, diagnostic
images, taking into account the potential benefits and complications of each
method. Non-surgical options, such as change of habits, regular exercise
(excluding static exertion), physiotherapy-based rehabilitation, analgesics,
NSAIDs and glucocorticoid injection are significantly less invasive, therefore
should be considered as first-line treatments. However, these methods may not
be sufficient for all patients, so the operation technics may be necessary
(Akinduro et al., 2017; El Melhat et al., 2024; Grasso et al., 2020; Legrand et al.,
2007).

Systematic review objective

The aim of this study is to summarise the existing systematic reviews and
clinical trials introducing doctors and patients to different treatment approaches
of this condition. We intend to provide a better understanding of managing
patients’ symptoms and when to escalate to more radical interventions.
Treatment options will be categorized into conservative care, presented
sequentially to more advanced methods, and surgical approaches, ordered from

less invasive to more extensive surgeries.



Tabl. 1 Comparison of non-surgical treatment methods

(Amjad et al., 2022; Antohne et al., 2023; Ariel et al., 2019; Cao et al., 2024;
Daniel, 2007; Gregory et al., 2008; Grzeskowiak et al., 2019; Hossain et al.,
2020; Jegede et al., 2010; Jensen et al., 2019; Li et al., 2019; Machado et al.,
2017; Namnagqani et al., 2019; Olson et al., 2011; Oten et al., 2022; Ozen et al.,
2023; Rampazo E et al., 2023; Sharma et al., 2017; Wilkinson & Cohen, 2012;
Wongjarupong et al., 2023; Yu et al., 2021)

METHOD INFORMATION SUCCES RATE ASSETES DISADVANTAGES
(% of patients)
Patient Familiarising the Great overall Easy to access, Lack of patient
Education patient with improvement, requires only cooperation
modifiable risk especially inthe  patient
factors, regular long term involvement
exercise, avoiding
bed rest
Pain Depending on ~75%; Widely available  Side effects, Limited
Medication VAS scale Great short-acting and easy to use, long-term efficacy
NSAIDs or weaker pain relief, their ~ rapid pain relief
opioids given impact on
orally. No hard improving the
evidence that long-term
paracetamol will prognosis of
manage pain patients is limited
enough
Exercise Therapeutic 44% to 85%; Improved Requires
Therapy exercises including reducing and mobility and commitment and

repeated spinal

extension, flexion,

preventing the

recurrence of

posture, no side

effects of

regularity, lack of

immediate results,




Electrotherapy

Ultrasound

and lateral
movements
towards to the
lesion, improving
spinal function,
reducing and
preventing the
recurrence of pain
Electrodes placed
on the skin sending
out electric waves
of different
intensity and
frequency in order
to block neuronal
conduction of pain
and improve tissue
regeneration.
Ultrasound - uses
sound waves to
create heat which
alters the neuronal
activity and modify
the blood flow of

region.

pain, mainly by pharmacotherapy
stabilising the

spine and

strengthening the

deep muscles

After few No need for
sessions reducing pharmacotherapy,
pain by 50-85%;  low risk of

improving motor  complications,

function reduced pain and
need for
analgesics

Moderate Non-invasive,

success, exact widely available

percentages

vary

significant pain
relief, with
substantial
improvements in
physical function

and well-being up

potential for
deterioration at the
beginning of
treatment, risk of

improper exercise

Need for regular
treatments, no clear
evidence of long-term
benefits, variable
individual

effectiveness

Requires multiple
sessions, results vary
depending on
individual cases, not
superior to other

therapies.




Shortwave
diathermy
(SWD)

Acupuncture

Traction

SWD - modality
that produces heat
by converting
electromagnetic
energy to thermal
energy. The heat
has a similar effect
as in ultrasounds.
Stimulating
specific points on
the body with thin
needles, triggering
the release of
natural pain-
relieving chemicals
such as
endorphins.
Applying a pulling
force with specific
equipment to
decompress the

spinal cord

to three months

post-treatment.

Similar to

ultrasounds

Varies across
studies, it
generally shows
positive outcomes
in pain reduction
and function

improvement.

Varies across
studies,
individual cases
of great
improvement,
rarely condition
worsened, need to
be examined

further

Non-invasive;
reducing muscle
spasms; increased
blood flow can
aid in healing

process

Improves overall
well-being by
reducing stress
and muscle
tension, low risk

of side effects

Short-term great
pain reduction,

non-invasive

Not suitable for metal
implants or in
pregnant patients, can
be expensive, not

widely available

Varied results,
requires multiple

sessions

Risks of further
injury worsening the
condition in rare
cases; very individual
approach is needed
due to patients’
different nature of the

condition

10




Physiotherapy
(Based on
McKenzie
therapy plus
Manual

Therapy)

Epidural
Steroid

Injections

"Platelet-Rich

Plasma"

Individually
selected
combination of
different methods
and exercises by
physiotherapist to
alleviate pain,
restore normal
function, and
prevent recurrence
of the issue
Epidural spinal
injection of anti-
inflammatory
drugs outside of

the meningeal sac

Epidural spinal
injection of
Platelet-Rich
Plasma outside of

the meningeal sac

44% ~ 85%
depending on the
treatment
program and
adherence to

rehabilitation

Single injection
can last from
several weeks to a

few months

84 ~ 90%;
Lasting up to 8
years; significant
improvement in
pain reduction
and average

disability rating

11

Customizable,

non-invasive

Strong evidence
for great short-
term relief of
radicular

symptoms

Long-lasting
symptom relief,
reduced number
of injections
compared to
cortisone
treatments, can

promote tissue

Requires regular
sessions up to few
months, depends
heavily on the

patient's commitment

Lack of convincing
evidence for a long-
term effect or
alleviation of back
pain. Possible side
effects include
infection,
cerebrospinal fluid
leakage or headaches.
Lack of large, high-
quality randomized
trials to further
validate its long-term
effectiveness,
experimental nature
of treatment, possible

side effects include




regeneration and
healing through

growth factors.

Tabl. 2 Comparison of surgical treatment methods

infection,
cerebrospinal fluid

leakage or headaches.

(Caietal., 2022; Choy, 1998: Cui et al., 2018; Gazzeri et al.. 2023; Gelalis et al.,

2019:; Golebiowska, 2018: Javid & Hadar, 1998: Krutko et al., 2020; Li et al..

2020; Protzer et al., 2021: Schenk et al., 2006: Shi et al., 2021: Wang et al..

2014)
METHOD INFORMATION SUCCES RATE ASSETES DISADVANTAGES
(% of patients)
Percutaneous Least invasive 75% ~ 87%; Local anaesthesia Not suitable for all
laser disk spinal surgery However, 4.4% to is sufficient, types of herniations,
decompression | performed under 25% of patients quicker recovery, patients with
(guided by local anaesthesia may need reduced risk of extruded or
USG) with a small additional complications sequestered discs are
incision where surgical not ideal candidates,
excessive part of  intervention due risk of diskitis,
disk is evaporated  to insufficient recurrent herniation
through laser improvement or risk
energy recurrent
herniation.
Microdiscecto | Usinga 2.5 cm 74 ~ 89% Immediate pain ~ ~ 10% risk of re-
my surgical incision,  improvement in  relief, patients herniation, potential
only the bulged pain and typically return complications like
part of the discis  functionality. home the same dural tears, nerve

12




Endoscopic

Foraminoplasty

Laminectomy

Spinal Fusion

(SF)

extracted.

Minimally invasive
method using
endoscopic to
eliminate the cause
of narrowing of the

foramina.

Partial removal of
the vertebra called
the lamina used to
expose and remove
prolapsed part of
the disk
Permanently
joining two or
more vertebrae to
stabilize the
segment. this

procedure is only

Due to lack of
evidence, it 1s
difficult to
estimate success
ratio. However,
there is some
suggestion that it
may be used as a
minimally
invasive
alternative, but it
need to be
investigated
further

~ 80% at 6 weeks
after surgery;
downward trend
over time up to

65% rate

Studies show less
efficacy in
comparison to
patients without
SF, nevertheless

in select patients

13

day, minimally

invasive

Minimally
invasive, small
number of
surgery-related

complications

Effectively
relieves pain and
improves
mobility;
Relatively fast
recovery

High success in
select patients,

improved stability

damage, infection or

persist pain

Challenging to
perform, need a high
level of expertise,
some patients may
require a second
procedure if
symptoms recur, or if
the initial surgery
does not fully resolve

the 1ssue.

long-term effects may
diminish, surgical
risks like dural tears,
nerve damage,

infection

Longer recovery
time, risk of
complications like
infection,
pseudarthrosis, and

adjacent segment




performed if the can offer disease,
individual case significant
requires it as a benefits.
complementary
method after
bulging part
removal
Artificial Disc | Damaged disc 60% ~ 90% Better motion Risk of implant
Replacement | replacement with  mid- to long-term preservation and  failure or dislocation
(ADR) an artificial one follow-up faster recovery over time, surgery,
made of plastic improvement in  than SF complications, only
or/and metal quality of life and selected patient may
pain relief. Some be treated this way
studies suggest
better clinical
results and patient
satisfaction for
ADR than SF
Conclusion

Disc herniation is a common condition affecting many patients, causing

considerable discomfort. Therefore, knowing how to manage them properly is

important. Conservative treatment approaches, including lifestyle modification,

regular exercise, physiotherapy or analgesics, have demonstrated great results in

terms of success rate with minor side effects potential, making them effective

first-line therapies for mild to moderate cases, especially when combined.

Surgical interventions, ranging from minimally invasive techniques to open

surgeries, present higher success rate and rapid symptoms relieve for patients

14




with more advanced disk herniation, experiencing severe pain or neurological
symptoms. Minimally invasive surgeries such as microdiscectomy are
associated with faster recovery and fewer complications, making them gold
standard for surgical interventions. More invasive procedures like spinal fusion
or artificial disc replacement, may be necessary for more complex cases.

Based on the available evidence, treatment should be personalized, with
conservative management as the first option. Surgical approaches should be
considered when non-surgical methods fail to relieve symptoms, in cases
diagnosed at an advanced stage, particularly when neurological symptoms occur.
Clinical evaluation and diagnostic imaging are essential in determining
appropriate methods, ensuring most beneficial outcome for the patient.
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