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Summary Cervical and root pain due to herniated disc is one a common cause of a visit to an
orthopedic surgeon. It is important to know how to diagnose, treat and initially.
What are the best options to treat a herniated disc nowadays? The present article
reviews the literature and updates on the clinical and surgical treatment of cervical disc
herniation.
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Resumo A dor cervical e radicular devido à hérnia de disco é uma causa comum de uma visita a
um cirurgião ortopédico. É importante saber diagnosticar, tratar e inicialmente.
Quais são as melhores opções para tratar a hérnia de disco hoje em dia? Este artigo faz
uma revisão da literatura e atualização sobre o tratamento clínico e cirúrgico da
herniação do disco cervical.
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Introduction

Cervical disc disease may have different forms of presenta-
tion, such as cervicalgy, radiculopathy, and myelopathy, and
this differentiation by the orthopedist is important to guide
the treatment.

Cervicalgy, or cervical pain, is themost prevalent symptom
of cervical disc syndrome, presenting a lifetime prevalence of
48.5 to 66.7%, depending on the study analyzed.1,2

Cervical radiculopathy may be of compressive or inflam-
matory etiology, due to cytokines released due to disc
herniation and rupture of the fibrous annuity.3 It may
present as brachialgia, sensory alteration, motor alteration,
scapular pain, and headache.4

Myelopathy caused by disc herniation with anterior com-
pression of the medulla may present with gait and sphincter
alterations as well as with signs of first motor neuron
involvement.

The pathophysiological process that encompasses cervical
disc disease begins in the third decade of life, with disc
vascularization reduction and increased sclerosis of the
terminal plates, thus facilitating disc wear and decreasing
the formation of proteoglycans. Once this process is started,
there is a change in the load absorption by the disc, promot-
ing fissures in the annulus and, finally, disc herniation or
collapse.5,6

It is important to emphasize that physical examination
provides us with valuable information in the etiological
investigation and location of the disease in the cervical spine.

We should always characterize cervical pain, if it has
associated muscle contracture, if pain worsens with cervical
extension or flexion, and pain’s duration.

Root pain usually follows a pattern of distribution on the
examination (►Table 1), which should be investigated step
by step and may present worsening during the Spurling test
and improvement in shoulder abduction.

Looking for findings ofmyelopathy is essential since it can
often take time to present symptoms, and the outcome can
be catastrophic. We should always evaluate reflexes, gait,
muscular trophism, and Hoffman signal presence.

The complementary tests available for diagnostic confirma-
tion and understanding of the cervical disease in question are:
anteroposterior, profile, flexion and extension profile radiog-
raphies; computed tomography; and magnetic resonance
imaging (MRI).

Provocative discography, which has been used in the past,
is less and less indicated due to its limited accuracy,with high

false-positive rates that can reach up to 50%, and with the
possibility of early degeneration at control levels.7

Recently, with a better understanding of cervical and
global sagittal alignment in the promotion of cervical
diseases, as well as in surgical planning and its correlation
with the clinical outcome, cervical and panoramic spine
radiographs became important tools, requiring radiological
measurements in addition to cervical lordosis, such as: the
vertical sagittal axis (VSA) of the cervical spine, T1 inclination
and neck tilt, which are parameters similar to those
described for spinopelvic alignment8,9 (►Figure 1).

Treatment

There are several treatment options for cervical disc herniation,
includingdrug treatment;non-interventional treatment,which
includesphysiotherapy, acupuncture, immobilization, and trac-
tion; interventional treatment of pain, which includes neural
and facet blocks; and surgical treatment, which is indicated in
cases of non-treatable radiculopathy or myelopathy7 (Chart 1).

Making an analogy with conservative drug treatment for
lumbosciatalgia, the best options are common analgesics,
such as parecetamol and dipyrone associated or not with
opioids, and targeted use of nonsteroidal antiinflammatory
drugs (NSAIDs). The use of oral corticosteroids should be
avoided, since it has not been shown to have benefits in the
control of root pain.10

In thepresentday, controlledskeletal tractionandstrength-
ening exercises continue tobeoneof thebestmethods for pain
relief in short and medium term, being more efficient than
stretching. Skeletal traction can beperformed inventroflexion
or slight cervical extension, initially with 4 to 7kg and with
possible load increment. No serious complications were seen
with the use of traction.11–13

Interventional Treatment

In cases refractory to conservative treatment, therapeutic
blocks can be performed to control root and axial pain.
Basically, three types of blockage are used: selective foraminal
block, translaminar epidural block, and facet blocks.

Fluoroscopy-guided selective foraminal block has good
effectiveness in the treatment of root pain, with successful
pain relief rates of around 81% for brachialgia and 66% for
cervicalgia, and can thus avoid surgeries. Occurrences of
severe complications are little reported, so these can be
considered safe procedures.

Table 1 Distribution of the vicarious-brachial root dysfunction

Root Pain localization Motor dysfunction Sensory dysfunction Reflection

C5 Shoulder and arm Deltoid, supraspinatus,
infraspinatus and biceps.

Proximal and lateral shoulder Bicipital

C6 Radial part of the forearm Wrist biceps and extensors Radial part of the forearm Styloradial

C7 Dorsal part of the forearm Fist triceps and flexors Index finger and middle finger Tricipital

C8 Ulnar part of the forearm Hand intrinsics Ring and ulnar hand edge —
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On the other hand, interlaminar epidural cervical
block, according to the literature, presents a moderate success
rate for root pain relief, and,with somereports ofquadriparesis
or cervical spinal cord injury, it is not considered for
routine use.14–18

Surgical Treatment

Surgical treatment of cervical disc herniation is indicated in
cases of failure of conservative treatment or when signs and

symptoms of myeloradicular compression are identified,
that may cause excruciating, recurrent or major or compres-
sive neurological deficit.

The main objective to be achieved, regardless of the
surgical technique to be used, is the decompression of neural
structures.

It should be emphasized that the current evidence does not
support the surgical treatment of axial pain without root
symptoms, either by arthrodesis or cervical disc arthroplasty,
because they present unsatisfactory clinical results in the

Fig. 1 Radiographic parameters of cervical sagittal alignment. (A) Profile radiography with measurements of sagittal alignment of the cervical
spine; (B) Radiography in anteroposterior incidence; (C) Radiography in profile with cervical flexion; (D) Radiography in profile with cervical
extension; (E) Computed tomography of the cervical spine; (F-G) Magnetic resonance imaging of the cervical spine.

Box 1 Cervical disc hernia treatment options

Conservative treatment Interventionist treatment Surgical treatment

• Drug therapy • Foraminal block • Posterior discectomyþ foraminotomy

• Physical therapy • Translaminar epidural block • Anterior discectomyþ arthrodesis

• Traction • Cervical disc arthroplasty

• Strengthening
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subaxial region. Therefore, surgical treatment should be
reserved for cases of spinal or root compressive syndromes.

Among thesurgical treatmentoptionsavailable, thesurgeon
can choose from the following techniques: posterior discec-
tomy associated with foraminotomy, open or minimally
invasive; previous cervical approaches to decompression asso-
ciated or not with cervical arthrodesis; or the use of cervical
disc arthroplasties.

Posterior Discectomy

Posteriordiscectomy, abandoned in thepastduetoneurological
complications and tissue aggression in open surgeries, is
regainingground inselectedcasesofposterolateralor foraminal
herniations that present with radiculopathy, using minimally
invasive methods with tubular or endoscopic reformers.

Posterior foraminal decompression, described by Scoville in
1944, has been improved; however, thebasicpreceptsof partial
preservationofarticular facets toavoid instability, inaddition to
contraindications for itsuse incentraldischerniasandposterior
longitudinal ligament calcification, should be respected.

Thus, the use of endoscopic scans for this purpose has
been shown to be effective, with a reduction of 87 to 97% of
root pain.19–23

Current evidence suggests that the risks of minimally
invasive surgery may not outweigh its benefits, and that
the routine use of these techniques require more detailed
studies with a better level of evidence. However, with ade-
quate training and careful selection of patients, the new
technologies have proven safe and promising.24

Anterior Cervical Discectomy and Arthrodesis

In 1958, Cloward described the first anterior discectomy and
cervical arthrodesis with iliac crest structural graft, and,
respecting the appropriate evolutions in the technique,
this is still widely recognized as the gold standard for the
surgical treatment of cervical disc herniation (►Figure 2).

Currently, titanium or polyetereterketone (PEEK) spacers
(cages) and plates are used, with the aim of ensuring greater
stability, restoring cervical lordosis, decreasing subsidence
rates and increasing osteointegration.25

Recent randomized studies, systematic reviews and meta-
analysis, comparing theuse of stand-alone cages and surgeries
using cages and plates, demonstrated advantages in the
adjunct use of plates and screws, such as: greater immediate
biomechanical stability, higher arthrodesis rates, cervical
lordosis and cervicalgia improvement, and lower subsidence
rates. However, non-statistically significant complications
may occur more frequently when using plates and screws,
such as dysphagia and failure of synthesis material.

Despite the improvementofcervical pain in studieswith the
use of plaque, functional results are similar in both groups.27

In order to reduce tissue aggression, dysphagia, and
adjacent level syndrome, blocked cages were developed
using anchors or screws.

In the current literature, studies demonstrate that the use
of blocked cages, compared to that of plate, present shorter
surgical time, decreased blood loss and lower incidence of
dysphagia in the late postoperative period, as well as less
adjacent level ossification. However, the evaluation of clini-
cal, functional, radiological, and subsidence rates were simi-
lar in both techniques.28,29

In patients withmisalignment of the cervical sagittal plane
and cervicobrachialgia, the maintenance or improvement of
cervical alignment, especially cervical lordosis, T1 slope, and
cervical lordosis discrepancy with T1 slope (CL–TS), showed
good correlation with clinical and functional results, with
arthrodesis being the most indicated in these cases.30

Arthroplasty

In order to preserve cervical mobility at the operated level,
prevent adjacent level syndrome and improve clinical
results, cervical intervertebral disc arthroplasty has been
used in recent years (►Figure 3).

Fig. 2 Anterior cervical arthrodesis with plate and cage in polyetheretherketone. (A) Intraoperative imaging in anteroposterior incidence; (B)
Intraoperative profile image; (C) Computed tomography showing consolidation.
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Numerous models of prostheses, whether constrict, non-
constrict and semi-constrict; made of metal-metal or
polyurethane nuclei, all of them maintain the same
indications of anterior cervical arthrodesis, presenting the
following contraindications: surgery at three or more levels,
cervical instability, osteopenia, active infection, and
kyphotic deformity.31

Some studies demonstrate the superiority of the
prosthesis, indicating the decrease in the rate of reoperation
at the operated level, decrease in the incidence of syndrome
of the adjacent level, and maintenance of the arch of motion
of the cervical spine among the advantages, despite the
appearance of relevant heterotopic ossification, which
occurs in around 23% of the cases, without compromising
the best clinical and functional results when compared to the
anterior cervical arthrodesis 33

However, other randomized studies question the effec-
tiveness of arthroplasty when compared to anterior cervical
discectomy associated or not with intersomatic fusion, with
similar functional results between techniques, showing no
superiority of one over the other.33

Final Considerations

Patients with cervical disc herniation may present with a
myriad of radiological findings that may have clinical
correlation or not. In the failure of conservative treatment,
image-guided blocks can be used for the treatment of
radiculopathy, and if surgical intervention is required, we
must carry out a correct planning, based on the presence of
discopathy, myelopathy, cervical alignment, and the pres-
ence or not of instability.

After a careful evaluation of the clinical picture, the choice
of surgical procedure should be based on available hospital
resources, surgeon’s experience, and literature with the best
level of evidence; thus, it will be possible to indicate the best

surgical technique: discectomy/posterior foraminotomy,
anterior arthrodesis, or arthroplasty.
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