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Application of ultrasound-guided C5 nerve root
block using polydeoxyribonucleotide in traumatic
C5 nerve root injury caused by fracture of the
articular process of the cervical spine
A case report
Donghwi Park, MDa,b,∗

Abstract
Rationale: Cervical nerve root injury is one of the complications of traumatic cervical spine fracture. Although one of the most
effective treatments to reduce inflammation in nerve root injuries is the use of corticosteroids or nonsteroidal anti-inflammatory drugs
(NSAIDs), corticosteroids and NSAIDs can inhibit bone healing. So, when nerve injury accompanies bone fractures, corticosteroids
and NSAIDs have limitations as therapeutic agents. However, polydeoxyribonucleotide (PDRN) may be useful in the treatment of
neuropathy or musculoskeletal pain patients with contraindication of the use of corticosteroids because of its anti-inflammatory
effect, as revealed in previous studies. To the best of our knowledge, there has been no report of treatment of traumatic nerve root
injury due to an articular process fracture with an ultrasound-guided cervical nerve root block (NRB) using PDRN.

Patientsconcerns:A 54-year-old female patient with motor weakness of the left upper extremity and tingling sensation in the left
neck and shoulder.

Diagnoses: traumatic C5 nerve root injury due to a fracture of the left articular process in the C4 spine.

Intervention: Ultrasound-guided C5 NRB using PDRN.

Outcomes: Her motor weakness and sensory symptoms of the left upper extremity were significantly improved after treatment
using an ultrasound-guided C5 NRB using PDRN.

Lessons: Although it is impossible to draw a conclusion from a single case report, we suggest the ultrasound-guided NRB using
PDRN could be a useful treatment for alleviating motor weakness and neuropathic pain caused by traumatic spinal nerve root injury in
situations where corticosteroids cannot be used.

Abbreviations: CMAP = compound motor action potential, CT = computed tomography, DTR = deep tendon reflexes, MMT =
manual muscle test, NRB = nerve root block, NRS = numeric rating scale, NSAIDs = nonsteroidal anti-inflammatory drugs, PDRN =
polydeoxyribonucleotide, STIR = short tau inversion recovery.

Keywords:PDRN, polydeoxyribonucleotide, STIR, traumatic spinal nerve root injury, ultrasound, ultrasound-guided cervical nerve
root block
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1. Introduction

Cervical nerve root injury is one of the complications of traumatic
cervical spine fracture.[1] Although one of the most effective
treatments to reduce inflammation in nerve root injury injuries[2]

is the use of corticosteroids or nonsteroidal anti-inflammatory
drugs (NSAIDs), corticosteroids and NSAIDs can inhibit bone
healing. Therefore, when nerve injury accompanies bone
fractures as in this case, corticosteroids and NSAIDs have
limitations as therapeutic agents.[3]

Recently, polydeoxyribonucleotide (PDRN) has begun to be used
for neuropathic and musculoskeletal pain because of it its anti-
inflammatory effects.[4,5] Although PDRN has not been studied for
bone healing, it is known to promote wound healing through its
collagen synthesis effects and by stimulating angiogenesis, unlike
corticosteroids.[6] Moreover, PDRN is also known to have
osteoblast-promoting properties,[7] and prevents cartilage loss.[8]

Thus, PDRN may be useful in the treatment of neuropathy or
musculoskeletal pain for patients who experience side effects of
corticosteroidsbecause its potential hasbeen shownasanalternative
substitute for corticosteroids in previous studies.[4,5,9] However, so
far, there has been no report of treatment of traumatic nerve root
injury due to fracture of the articular process in the cervical spine
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through ultrasound-guided cervical nerve root block (NRB) using
PDRN. Therefore, we report a case of cervical root injury whose
motor weakness and sensory symptoms were improved after
ultrasound-guided cervical NRB using PDRN. This case series was
approved by ethics committee of our hospital (Institutional Review
Board of Daegu Fatima Hospital).
2. Case report

A 54-year-old female patient arrived in the emergency room
complaining of neck and shoulder pain and weakness of the left
upper extremity. She had slipped and hit the left side of her head
and shoulders against the floor due to a sudden stop when she
was standing at the door to get off a bus.
In the initial neurological examination, the patient’smotor power

of both the upper and lower extremities was normal except for the
left shoulder elevation and elbow flexion, which were grade 2
(Medical Research Council grade) in the manual muscle test
(MMT).[10] In computed tomography (CT) of the cervical spine, a
fractureof the left articularprocess in theC4spinewasobserved, and
mild swelling and increased signal in the left C5 spinal nerve root
were observed on coronal T2-weighted short tau inversion recovery
(STIR) images (Fig. 1). The patient was admitted to the department
of neurosurgery, and it was decided she would receive conservative
treatmentwearing a Philadelphia neck collarwithout surgery. Three
weeks after the accident, she was transferred to the department of
rehabilitation medicine for further rehabilitation because there was
no significant improvement in the motor weakness.
Figure 1. Computed tomography of the cervical spine. A fracture of the left articul
articular process of the C4 spine was shown in bone scan scintigraphy. (C) Mild s
coronal T2-weighted short tau inversion recovery (STIR) images. (D) An ultrasound
(arrow) was located around the C5 nerve root. AT = anterior tubercle, PT = pos
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At the time of transfer to the department of rehabilitation, her
motor weakness of the left shoulder elevation and elbow flexion
were still grade 2 in MMT. She also complained of a tingling
sensation in the left neck and shoulder, which she rated 5/10 on a
numeric rating scale (NRS), despite taking pregabalin 150mg. In
a neurologic examination, the Hoffman sign and Babinski sign
were negative on both sides, and deep tendon reflexes (DTR) of
both the upper and lower extremities were all normal except for
the left biceps jerk, which showed a decrease to 1+. In the
electrophysiological study which was performed 3 weeks after
the accident, the compound motor action potential (CMAP)
amplitude of the left musculocutaneous, axillary, and the
suprascapular nerve was decreased compared with the right
side (Table 1). However, all nerve conduction studies (NCS) of all
sensory nerves in both the upper extremities were within a normal
range, including the left lateral antebrachial cutaneous nerve
which is responsible for the dermatome of the C5 nerve. In the
needle electromyography, denervation potentials and reduced
interference patterns were shown in the left C5 paraspinalis
muscle, rhomboid, deltoid, infraspinatus, and biceps brachii
muscles (Table 2).
After the explanation about the anti-inflammatory effect of

PDRN, the patient provided written informed consent for its use.
After obtaining informed consent from the patient, an ultra-
sound-guided left C5 nerve root block (NRB) using 5.625 mg/3
mL of PDRN (Rejuvenex PDRN, Pharma Research Products,
South Korea) was performed[11] (Fig. 1). Although there was
no significant improvement in the motor power of the left
ar process of the C4 spine was shown. (A, B) Increased uptake around the left
welling and increased signal in the left C5 spinal nerve root was observed on
-guided C5 cervical nerve root block using PDRN was performed. (E) A needle
terior tubercle, R = C5 nerve root, VA = vertebral artery.



Table 1

The nerve conduction studies at 3 weeks and 2 months after symptom onset.

Nerve Record site
Latency (ms) Amplitude CV (m/s)

3 wk 2 mo 3 wk 2 mo 3 wk 2 mo

Motor
Rt median APB 3.15 3.01 10.9 mV 11.0 mV 50.3 50.5
Lt median APB 2.65 2.65 14.0 mV 13.2 mV 55.5 52.3
Rt ulnar APB 2.3 2.35 13.1 mV 13.1 mV 55.8 53.8
Lt ulnar APB 2.45 2.42 10.9 mV 10.4 mV 51.5 52.2
Rt musculocutaneous Biceps 3.4 3.35 8.5 mV 8.3 mV
Lt musculocutaneous Biceps 3.3 3.6 3.9 mV 5.2 mV
Rt axillary Deltoid 3.2 3.15 11.3 mV 11.0 mV
Lt axillary Deltoid 2.85 3.10 5.4 mV 6.7 mV
Rt suprascapular Infraspinatus 1.95 2.01 10.8 mV 10.4 mV
Lt suprascapular Infraspinatus 2.05 3.35 4.6 mV 6.8 mV

Sensory
Rt median Digit-2 2.85 2.66 20.5mV 21.0mV
Lt median Digit-2 2.4 2.4 28.1mV 27.2mV
Rt ulnar Digit-5 2.35 2.32 25.4mV 22.5mV
Lt ulnar Digit-5 2.35 2.34 22.4mV 22.4mV
Rt radial Digit-1 1.55 1.65 30.3mV 29.4mV
Lt radial Digit-1 1.85 1.80 25.0mV 26.0mV
Rt LAC Lat. forearm 1.1 1.2 25.9mV 24.5mV
Lt LAC Lat. forearm 1.45 1.45 22.9mV 21.0mV
Rt MAC Med. forearm 1.3 1.35 22.8mV 21.2mV
Lt MAC Med. forearm 1.35 1.32 22.0mV 22.0mV

ADM= abductor digiti minimi, APB= abductor pollicis brevis, CV= conduction velocity, LAC= lateral antebrachial cutaneous, Lat= lateral, MAC=medial antebrachial cutaneous, Med=medial, Normal=normal
values.
Limb temperature was maintained ≥32°C.

Park Medicine (2017) 96:46 www.md-journal.com
upper extremity, her neck and left shoulder pain improved
from NRS 5 to 2 after the first injection. One week after the
first injection, a second ultrasound-guided C5 NRB using PDRN
was performed. On the second day following the second
injection, the motor power of the left shoulder elevation and
elbow flexion improved from grade 2 to 3, and her neck and left
shoulder pain also improved to NRS 1. Two weeks after the
second injection, the motor weakness of her left shoulder
Table 2

The needle electromyography at 3 weeks and 2 months after sympto

Check time Muscle FP PSW

3 wk Lt APB – –

Lt ADM – –

Lt FCR – –

Lt biceps 1+ 1+
Lt cervical – –

Lt infraspinatus 1+ 1+
Lt triceps – –

Lt deltoid 2+ 2+
Lt rhomboid 1+ 1+

2 mo Lt APB – –

Lt ADM – –

Lt FCR – –

Lt biceps 1+ 1+
Lt cervical – –

Lt infraspinatus 1+ 1+
Lt triceps – –

Lt deltoid 2+ 2+
Lt rhomboid 1+ 1+

Amp= amplitude, APB= abductor pollicis brevis, Biceps=biceps brachii, cervical= cervical paraspina
paraspinalis muscles, Pattern= interference pattern, Poly=polyphasia, PSW=positive sharp wave.
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elevation and elbow flexion were improved to grade 4, and her
neck and left shoulder pain had nearly disappeared. In the follow-
up electrophysiological study which was performed 2 months
after the accident, the CMAP amplitude of the left musculocuta-
neous, axillary, and suprascapular nerve also showed improve-
ment, although there were still denervation potentials in the left
rhomboid, deltoid, infraspinatus, and biceps brachii muscles
(Table 1).
m onset.

Activity

Amp Dur Poly Pattern

Normal Normal None Normal
Normal Normal None Normal
Normal Normal None Normal
Normal Normal None Reduced
Not tested Not tested Not tested Not tested
Normal Normal None Reduced
Normal Normal None Normal
Normal Normal None Reduced
Normal Normal None Reduced
Normal Normal None Reduced
Normal Normal None Reduced
Normal Normal None Reduced
Increased Increased None Reduced
Not tested Not tested Not tested Not tested
Increased Increased + Reduced
Normal Normal None Normal
Increased Increased + Reduced
Increased Increased + Reduced

lis muscles, Dur=duration, FCR= flexor carpi radialis, FP= fibrillation potential, lumbar= lumbar
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3. Discussion

PDRN is a mixture of deoxyribonucleotide polymers with chain
lengths ranging from 50 to 2000bp.[12] PDRN is obtained from
sperm salmon or trout through an extraction process. PDRN is
an adenosine A2A agonist and has been demonstrated to have
anti-inflammatory effects in several previous studies.[4,5] In this
case, it is considered that the patient with motor weakness and
neuropathic pain showed significant improvement after 2 PDRN
injections because of the anti-inflammatory effect of PDRN.
Recently, ultrasound-guided CRB has been known to be

effective, with a similar effectiveness to fluoroscopy-guided CRB,
and has been widely used due to its advantages of minimizing
intravascular injuries and radiation exposure.[11,13] In the case of
a cervical root injury, therefore, ultrasound-guided CRB will
allow safe PDRN injection around the injured cervical nerve root.
Although it is impossible to draw a conclusion from a single case
report, we suggest the ultrasound-guided CRB using PDRN could
be a useful treatment for alleviating motor weakness and
neuropathic pain caused by traumatic spinal nerve root injury in
situations where corticosteroids cannot be used.
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