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OPUTUHAJIBHAA CTATHA

CT GUIDED CERVICAL NERVE ROOT INJECTIONS AS A TREATMENT OF ACUTE
BRACHALGIA - TECHNIQUE AND MANAGEMENT CONSIDERATIONS FOR RADI-
OLOGISTS

ButtS.,! Jadun C.K.2

he authors describe CT guided injection of cervical nerve roots in treatment of

acute arm pain. This technique can help improve the patient’s symptoms and,

when used with a good clinical support, can effectively reduce the time taken to re-
cover from acute cervical spine spondylotic symptoms. Although the technique remains
risky, when used with appropriate precautions, it has good results and an adequate safety
record.
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KT HABUTALLUS NPU AEMEHUN OCTPOU BPAXUAATUUN C NOMOLLLBIO
WHBEKLLUA B HEPBHbIE KOPELLIKM LLEMHOTO OTAEAA NO3BOHOYHUKA -
METOAUKA U PEKOMEHAALUU AASl PEHTTEHOAOTOB

batr C.1, AckaayH C.K.2

IIpeACTAaBACHHOH CTAThE OIIHCAHO A€UEHUE OCTPOI 00AM B pPyKe C IIOMOIILI MHBEK-

nuii B HEPBHbBIE KOPEIIKHU IIeHHOr0 OTAeAa TO3BOHOYHHKA I10J KOHTPOAEM KOMIIb-

orepHOil ToMorpadgun (KT). [JaHHBIH MeTOX A€YEeHUS IT03BOoAdeT 3(PPEKTUBHO KY-
OUPOBaTh OOAEBOM CHHAPOM U CIIOCOOCTBYET OBICTPOM peabHAHTAIINH ITAIIMEHTOB [I0CAE HIPHU-
CTYIIOB OCTpPOM Opaxuaaruu. HecMOTps Ha TO, YTO TEXHHKA BBIIIOAHEHUH OCTAETCS PUCKO-
BaHHOM, IPHU COOAIOAEHUU OIIPEAEACHHBIX MEpP HIPEeIOCTOPOKHOCTH, MOTYT OBITH JOCTUTHYTHI
HaOAEXKAIIHUE YPOBEHb 0€30IIaCHOCTH U YIOBAETBOPUTEALHBIE PE3YABTATHI ACUCHU .
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ervical spondylosis is a common condi- commonly affected) [1]. Incidence of patients who
tion and tends to affect middle aged and present with severe pain in one or both arms (bra-

elderly patients (45 to 64 years age most chalgia) is 0.8 per 1000 patients per year [2].
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Fig. 1,a.

Fig. 1,b.

nerve root (arrow in figure 1 a).

foraminal spill (arrow).

Fig. 1. MRI, T2-WI. 42 years old female patient who presented with pain in the right arm along C8 nerve
root distribution. Her MRI scan showed a posterior perineural cyst at the posterior margin of right C8

MSCT, axial projection. This nerve root was injected from a posterior approach with the patient in
prone position. Injection of contrast medium shows a perineural spread of the medicine with an intra-

The pain is usually severe and can be disabling
causing the patients to get time off work. Accord-
ing to the data available, neck pain, after low back
pain is the commonest musculoskeletal cause for
patients to seek advice in primary care worldwide
[3].

Most of the patients will respond to con-
servative treatment including NSAIDs, 3-6 weeks
of physiotherapy, cervical collar and rest [4]. In
cases which do not respond to these conservative
methods and/or in whom the pain is intractable,
symptoms can be significantly improved by image
guided injections of steroids and local anaesthetic
[5]. These injections also have a diagnostic use,
when targeted injections can be used to pin point
the degree of pain that is being generated by a
particular nerve getting compressed [6]. This pro-
cedure can be performed under ultrasound, ultra-
sound and fluoroscopy, fluoroscopy or under CT
guidance [7-11].

These injections are however potentially
risky and can cause a significant harm by damag-
ing vessels that supply blood to the brain and spi-
nal cord [12-16]. In order for this injection to
work, the needle has to be close to the dorsal root
ganglion and away from the arterial branches. CT
scan allows accurate placement of the treatment
needle to be placed in the cervical neural foramen.
It is therefore possible to administer the medicine
in an effective and safe location [9].

In this article, we describe a technique that
has been used in our hospitals for the last ten
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years with a good degree of efficacy without any
significant side effects. The technique is easy to
learn and provided the precautions that are men-
tioned in the paper are adhered to, should not
cause any serious harm to the patients.

Patient selection.

The patients for this procedure are all seen
by consultant neurosurgeons. They have MRI
scans of cervical spine. These images are seen by
a consultant radiologist. Patients’ clinical symp-
toms are correlated by MRI findings. If a disc-
osteophyte bar is seen to cause a nerve root im-
pingement, and the distribution of symptoms cor-
relates with the nerve root compression, along
with conservative treatment, the patient is offered
to have a CT guided nerve root block.

At this point, a referral is made to the con-
sultant radiologist who goes through a consent
process in which patients are explained about the
technique, possible risks vs benefits and post pro-
cedure care. Patients are also given written infor-
mation sheets which allow them to go through the
procedural details in their own time.

If the patients’ symptoms do not respond
to the conservative management, and they decide
to proceed with CT guided nerve root block, they
get given an appointment for the procedure.

If any patient is on oral anticoagulation
treatment, then this is stopped at an appropriate
time before the treatment (Warfarin is stopped 5
days before the injection and patients are put on
replacement low molecular weight heparin. An-
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Fig. 2,a.

Fig. 2,b.

Fig. 2. MSCT, axial projection.

When the exiting nerve root is closely applied to the vertebral artery, a safer alternative to direct needle
placement at the posterior margin of neural foramen would be to inject the ipsilateral facet joint (figure
2b). Injection of contrast medium shows spill of medicine in intraforaminal distribution (figure 2 a).

tiplatelet medicines are stopped 10 days before
the procedure. Aspirin 75 mg can still be used
and need not be stopped).

On the day of the procedure, patients re-
port to the in-patient’s day ward where they are
assessed by the ward staff. They are then sent to
the CT scan department where the consultant ra-
diologist, doing the procedure obtains their con-
sent and gets them to sign their consent forms.
Getting a two stage consent is important as the
procedure is potentially risky. Life threatening and
life changing complications have been reported in
the world literature following this [11-15]. Giving
time to the patients to consider its pros and cons
is therefore considered,”good practice”.

Patient’s relevant imaging is reviewed. It is
authors’ experience that going through the pa-
tient’s imaging with them and showing them CT
scan images of similar procedures helps them un-
derstand the details better and lets them cooper-
ate with the radiologist. It also puts their mind at
rest and they are able to tolerate the procedure in
a more helpful manner.

Medicines to be used.

For the injection, a mixture of long acting
local anaesthetic and a steroid preparation is
used.

Particulate steroids like methylepredniso-
lone 40 mg, (Depo-medrone, Pfizer, Sandwich, UK)
and Kenalog (Triamcinolone acetate 40 mg,
Squibb, Uxbridge UK) tend to stay around the in-
jection site for a longer period of time. These ster-
oid preparations are however risky as the particu-
late material could get injected in the small ves-
sels and result in embolic injury to spinal cord
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and brain [14].

The final needle position is next to the dor-
sal root ganglion of the exiting spinal nerve. The
spinal nerve exits from the neural foramen in its
lower half. In the upper half, there are small blood
vessels. Anteriorly, there is the vertebral artery.
The needle therefore is to be positioned adjacent
to the posterior margin of the lower half of the
neural foramen [17]. With CT scan guidance, it is
possible to avoid position of the needle within the
wall of the vertebral artery. However, the smaller
unnamed branches of blood vessels are not visible
with CT scan resolution, and therefore it is possi-
ble, theoretically at least, that some of the injec-
tion material gets into these vessels. It is this infil-
tration of particulate material in these vessels
which has been hypothesised to cause embolic
injury to the spinal cord in some case reports [16,
18, 19]. Therefore, the general consensus is that
the steroid preparation that is used should be
non-particulate. Recommended steroid prepara-
tion to be used is betamethasone (8 mg, Betame-
thasone 4 mg/ml solution, Focus pharmaceuti-
cals, London, UK) [20]. This steroid injection
would tend to get absorbed relatively quickly, and
would not have a longer pain relief as injection of
particulate material steroid, but the difference
in the
degree and duration of pain relief was not found
to be clinically significant [21]. The soluble steroid
preparations are however certainly safer to use
[20].

The local anaesthetic with which this ster-
oid is mixed is 0.5% Bupivacaine (Bupivacaine
0.5% w/v injection, Accord healthcare Ltd. Har-
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Fig. 3.

Fig. 3. MSCT, axial projection.

The needle is placed at the posterior margin of
neural foramen. Injection of contrast medium
shows a peineural spread of medicine with no
arterial flow.

row, UK).

Technique.

Patient is positioned supine on the CT scan
table. For injecting C7-T1 neural foramen, a prone
position can also be used (Fig. 1 b). In patients in
whom the neural foramen is markedly narrowed
and where the vertebral artery is closely apposed
with the nerve root, needle tip can be aimed for its
tip to be positioned in the facet joint (Fig. 2 a, b).
Injection of contrast medium shows that most of
these patients would have medicine spread in ex-
tradural distribution in the neural foramen.

For supine position, patient’s head is
slightly turned to the contra lateral side and a
marking grid is placed on the skin.

A short segment CT scan of the section of
neck is performed. The appropriate CT scan image
is chosen and a skin mark is placed to help identi-
fying the spot which would allow access to the pe-
ri neural needle placement (Fig. 3).

Skin is cleansed with 0.5% Chlorhexidine
solution in 70% alcohol (Hydrex solution, Ecolab
Ltd. Leeds UK). Chlorhexidine in alcohol is supe-
rior to Chlorhexidine in water or Povidone iodine
solution. Because of neuroirritant nature of chlor-
hexidine, 2% solution of this compound (Chlora
Prep, Carefusion, UK Ltd. Reigate UK) is best
avoided [21]. The area is draped and local anaes-
thetic (1% Lidocaine, Hameln pharmaceuticals,
Gloucester UK) is injected in the subcutaneous
plain.

Steroid and levo-Bupivacaine is then mixed
up in a 3 mls luer lock syringe. Omnipaque 250
contrast medium is drawn up in a second 3 mls
luer lock syringe. This syringe is clearly marked
with a sticker for its accurate identification and is
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connected with a long plastic tube. While these
syringes are being prepared, local anaesthetic that
has been injected in the subcutaneous plain has
anaesthetised the soft tissues. A needle localising
scan is then obtained which confirms the line of
needle advancement.

A 20 G 5 cm long needle is used for actual
injection. This is slowly and incrementally ad-
vanced. Each incremental advancement is fol-
lowed by a CT scan image to confirm that the line
of advancement of needle is accurate.

Once the desired needle tip position has
been achieved (at the posterior margin of the lower
half of the neural foramen abutting the anterior
surface of the articular pillar), the needle is con-
nected with the plastic tube which was connected
with the syringe that has been filled up with con-
trast medium.

The plunger is withdrawn to ensure that
no blood is being aspirated. If there is blood seen
in the tube, the needle tip is readjusted. A small
amount of contrast medium is then injected. CT
scan image confirms that the needle tip is correct
ly placed and ideally should show some contrast
medium spreading medially, in an intraforaminal
direction (Fig. 3). Once this has been confirmed,
the syringe containing contrast medium is
changed with the syringe containing the mixture
of steroids and local anaesthetic. This is then
slowly injected. The patient is warned that they
could feel some tingling or pain extending along
the distribution of the nerve. Once the injection is
complete, the needle is taken out of patient’s neck
and the injection site is cleaned off iodine and an
antiseptic dressing applied.

The patient is gently taken off the CT scan
table.

They are then kept in the department for
around 30 minutes. They are allowed to leave
once they have been confirmed to be stable. They
get given a pain recording chart on which they
record their pain score for the next two weeks.

Post Operative Complications.

Some patients feel tingling along the dis-
tribution of the nerve which can also be mildly
painful. Some patients feel a bit dizzy. We have
seen the following findings in a minority of pa-
tients:

Temporary arm weakness, vasovagal dizzi-
ness, horner’s syndrome, allergic rash and some
worsening of arm pain. These features are all
temporary and do not last for more than a couple
of days responding to conservative management.
The more serious reported complications include
stroke and ischemic damage to the spinal cord.
We have not seen these complications in any of
our patients.

Conclusion.

The technique described is not difficult to
learn. This however remains a risky procedure. All
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due diligence needs to be taken in order to mini-
mise the risks. These risks are rare, nonetheless,
remain serious. By using the technique described,
pain relief can be provided to these patients which
can make a significant improvement in their
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