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(Abstract: The purpose of this study is to evaluate the efficacy of CT guided neurolytic coeliac plexus block )
(NCPB) in advanced pancreatic and other abdominal malignancieswho becomerefractory to routine measures
of painrelief. Atotal of nine patientswere subjected to the procedure. A diagnostic block using local anaesthetic
preceded the injection of alcohol to assess the expected response. Relief of pain was assessed objectively using
a visual analog scale for pain (VAPS). There was significant relief of pain in 8 out of 9 patients. Thus it is
concluded that CT guided neurolytic coeliac plexus block is an effective way to control pain in advanced
abdominal malignancies and helps to improve terminal care.
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INTRODUCTION

Celiac plexus is the largest sympathetic innervation of
abdominal viscera. It is located antero lateral to the origin of
the celiac artery on both sides. Its involvement by disease,
particularly inmalignanciessuch as pancreatic and gastric leads
to intractable visceral pain. Over time response to analgesics
and opiates diminishes and celiac plexus block is an effective
and durable way of managing such pain. CT guided NCPB
offersaccuracy of needle placement and isdonewith the patient
in prone position. Patient should be off any analgesics on the
day of the procedure and a diagnostic block using local
anesthetics is first undertaken to evaluate efficacy. If there is
significant relief in pain absolute alcohal is then injected for
neurolysis. Best results are obtained with bilateral blocks and
the effect lasts for 4 to 6 months before nerve regeneration
occurs. Possible complications are hypotension, diarrhoea,
puncture injuries and sexua dysfunction.

MATERIALS AND METHODS

Nine patients with abdominal malignancies were subjected to
NCPB. All had inoperable or recurred intraabdominal
malignancies & suffered from intractable upper abdominal
pain and/or back pain. 7 patients had pancreatic carcinoma
and 2 had gagtric carcinoma. All were patientswith pain severe
enough to require frequent administration of intravenous
.analgesics and narcotic agents.

Painwasrated by the patient according to avisual analog scale
for pain (VAPS) ranging from O (minimum) to 10 (maximum)
before and after the procedure to objectively assess response.
Patient was kept off all analgesics (oral and intravenous
analgesics, transdermal patches) for period of 24 hrs prior to
the procedure to eiminate the contribution of pain relief from
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these analgesics. This allowed a more redistic assessment of
pain relief solely from NCPB.

Informed consent was obtained with specific attention to
complications associated with NCPB. The procedure was
performed under supervision of quaified anaesthetist and under
monitoring of vital parameters. The CT scanswere performed
on agpira dua dice CT Scanner (Siemens Emotion Duo,
Erlangen, Germany). Patient was placed proneonthe CT table
(Fig 1). After andlyzing a previoudy acquired diagnostic CT
scanto assesstheoverall extent of the disease and the approach,
alimited guiding scan was performed with gpplication of radio-
opaque surface markers. The aorta and celiac artery origin
were identified. Intravenous contrast was not considered
necessary.

Under al aseptic precautions and after initial local ingtillation
of anaesthetic agent in skin and subcutaneoustissue, a22 gauge
spinal needle was then introduced paraspinaly at the chosen
marker much like the procedure adopted for a CT guided
biopsy. The needle tip was placed antero lateral to the aortaat
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Fig 1. Patient position with needles



Fig 2. Final needle position

theleve of thecdiac artery (Fig 2). Needletrgectory was chosen
toavoid thetransverse processand medid margin of both kidneys.
Theright side entry point is usualy somewhat more laterd than
that on the left because optima placement is between the vena
cava and the aorta and requires an wider angle than that on the
left.[@ The needle are to be positioned on the right and Ieft sides
immediately adjacent to the area of the ganglion. Sincethe pleura
isto beavoided, the needle entry point ismore caudd than needle
tip. Optimal placement on theright is between the aortaand vena
cava, but atip location adjacent to the posterior margin of thecava
is acoeptable. For the left Sde, it isto be adjacent to the superior
mesentericartery, but placement adjacent totheaortaisacceptabl €.
Needle postion in either case was confirmed by limited guiding
CT scans. 2ml of nonionic intravenous contrast medium
(Omnipaque,lohexol, GE hedthcare) mixed with equa amount of
local anaesthetic agent (Lignocaine 2% with adrenaline 1:200000).
Variousworkersinduding Haaga et d dso recommend use of ar
indillationinstead of radiographic contrest>. However ar will not
permesatein tissuelike acohol would. After alowing few minutes
for the spread of contrast, ancther limited CT scan confirmed the
permestion of contrast around the aorta on either Sde (Fig 3 and
4). In case the pattern of contrast spread was not as desired, the
neadlepositionwasaccordingly modified. But total nonpermestion
of contragt into the paraeorticregionin spiteof sttemptsat changing
needle position pointed to the non feesiblity of the procedure. Asit
happenedinoneof our patientswho had substantial primary diseese
from carcinoma of pancreas encasing the abdomina aortaon dl
ddes, providing no access for anaesthetic agent to the region of
cdiac plexus

After having confirmed neadlepogtion, 13to 15ml local anaesthetic
(bupivacaine 0.25%) mixed with 2ml nonionic contrast
(Omnipaque, lohexal, GE hedthcare) wasinjected dowly oneither
sdethroughthespina needles. TheVAPSscorewasthen assessed
after aninterva of around 10 minutesfor theeffect of bupivecaine
tosetin. Rdlief inpain upwardsof 50%wascong dered asmessure
of adequate response justifying further definitive alcohol
ablation. Patient was also shifted to postoperative ward for
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Fig 3. Spread of contrast
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Fig 4. Note that the contrast outlines the aorta
careful observation of immediate and delayed complications
if any of the procedure. Our experience in this regard was
largely uneventful, with only complaint of pain around the
needle insertion site and needle tract in 2 patients.
All patients with significant subjective pain relief and no
evidence of complications (8 out of 9) were taken up for
definitive alcohol ablation within 24 hrs. This involved
placement of needlesin the same manner as above. Then 50%
v/v of 100% ethanol with 0.25% bupivacaine (total 13 to 15
ml ) on either sde was ingtilled to complete the procedure.
Patientswere again kept under observation overnight to assess
pain relief and complications.

RESULTS

Pain relief

Out of 9 patients under review, definitive procedure with
alcohol neurolysis was not performed in one due to failure of
pain relief after diagnostic block using local anaesthetic. This
was due to extensive primary disease encasing the aorta and
celiac plexus completely, thereby disallowing permeation of
theanaesthetic druginthevicinity of theplexus. Other 8 patients
successfully underwent the procedure and had significant drop
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in pain score (Table 1). The analgesic consumption of six
patients dropped by morethan 50% and the remaining two did
not need analgesics. All these patients had stopped responding
to analgesics prior to NCPB. Two patients died within three
monthsdueto progressivedisease and hepatic metastases. One
patient had recurrence of significant pain after 3 monthsowing
to advanced disease, while on follow up. Another had
recurrence of pain after 4 months. Remaining four patients
continued to be relatively free of pain upto four months after
which they were lost to follow up.

Complications

Noneof our patientshad any significant complication. Transient
postural hypotension can result from loss of visceral vascular
tone, but was not noted in our experience. Neurologic
complications (leg paralysis, sexual dysfunction, urinary
difficulty) reported with blind and fluoroscopic techniqueshave
not been reported with CT-guided codliac ganglion block and
were not seen in any of our cases. These encouraging results
point to the high efficacy, versatility and safety of our technique.
Discussion

Cdliac ganglion blocks have been performed by surgeons or
anaesthetigts using cutaneous and bony landmarks since the first
description by Kappis in 1914. Radiographic guidance for this
block was first reported in the 1950s by Bonica. Use of CT for
guiding needle placement more specificaly has been reported by
various radiologists-Hegedus (1979), Haaga et a (1984) @,
Whitemore (1986) and others.

The codiac block is an established pain relief procedure ¥, The
cdiac plexus contains the mgor ganglia for sympathetic and
parasympathetic nerves. The codiac gangliaare thelargest of the
three pairs of sympathetic ganglia making up the cdiac plexus,
othersbeing thesuperior mesentericand aortico-rend ganglia The
codiac gangliaarelocated anterolaterd to the aortaat theleve of
the L1 vertebral body, but may be found from T12to L2. The
cdiac gangliahave amore condstent relationship to the origin of
thecodiacartery. Theright ganglionisanaverageof 0.6cm. inferior

tothecdiacartery origin, andtheleftis0.9cminferior tothecodiac
artery origin. Efferent painfibersserving thepancress liver, bowe,
and mesentery pass through the plexus. By injecting aneurolytic
medication, the plexus or splanchnic nerves are defunctionaised
and the pain pathway interrupted.

The unguided method uses the midline, twelfth rib, and needle
contact with the vertebra body as landmarks. An unguided
technique cannot consider the variationsin anatomy that may be
encountered. In cases with severe digtortion in anatomy making
unguided or fluorascopy guided proceduresrisk prone, CT provides
theonly relidblegpproach. Therearecasereportswhereasuccessul
block was performed when the cdiac plexus was gpproacheble
from one side only dueto extensive tumor infiltration®. In case of
unguided needle placement, there are complications related to
improper needle placement, which including paraplegia and
transent motor paraysis*®, retroperitoned hemorrhage, adomind
aortic dissection”8, malposition of the needle into a vessel
,peritoneum or an abdomind viscera

Thetest block has been proven useful in establishing the grounds
for thedefinitivea cohol ablation. It canhelpeiminatethreegroups
of patients who would not benefit from the permanent block —
patients with anatomic variaions in the location of the ganglia,
with disease spread beyond theinnervation areaof theganglia(as
inoneof our patients) andidentification of patientswith psychogenic
pain. Moreover it indtills confidence in the patient and attendants
about the procedure and reassures the tresting interventional
radiologi<t.

There are various gpproaches to the cdliac plexus —the pogterior
goproach (dassc retrocrurd gpproach), the anterior goproach and
transaortic gpproach. Variousworkershave shared their experiences
with al these goproaches’™®. All have advocated individud merits
and demerits. Asper Leeet d.°, patientswith severe painfind the
anterior goproach more comfortable because they can lie supine
ontheCT table. Thedisadvantageof theanterior goproachindudes
the possibility of traversng the somach or pancressto reach the
cdiac ganglia When the pogterior gpproach is used, there is no
danger of traveraing the somach or the pancress, but the kidney

Table 1: Visual Analog Pain Scale (VAPS
[Maximum pain10, No pain Q]
Pain scoresin patients prior to and post test procedure with local anaesthetic (n=9) and following definitive alcohol neurolysis (n=8).

VAPS score 10 9 8 7 6
Pre-procedure 3 6

(2Ca (5Ca

pancre pancre

as,1 as,1

Gastri  Gastric

cCa Ca

Post test block 1

Post alcoho |
neurolysis

5 4 3 2 1 0
4 3 1
4 2 1 1




may be traumatized. We performed al our procedures using the
posterior approach that possibly was the reason for lower
complications.

Thesuccessof the neurolytic cdiac plexusblock, despite different
gpproaches and methods used, depends on adequate spread of the
injectate in the codiac area. To evaluate CT patterns of neurolytic
(mixed with contrast) spread, the codiac areawas divided on the
frontal plane into four quadrants, upper right and left and lower
right and|eft, asrelaed tothecodiac artery. Resultswereexpressed
as the number of quadrants into which contrast Soreed, i.e,, four,
three, two, or one quadrantswith contrast. The patterns of contrast
spread according to the number of quadrants with anatomic
distortion were andyzed. Findings suggest that, using the single-
needle anterior gpproach, the neurolytic spread in the codiac area
is highly hampered by the regiond anatomic dterations. It aso
gppearsthat only acomplete (four quadrants) neurolytic spreadin
the codliac area can guarantee long lasting analgesia, and that this
picture may be obtained in avery limited fraction of paientswith
regiond anatomic dterations™.Regardless of thetechniqueusad to
improve the soread of theinjectate in the plexus ares, failuresare
common dueto regiond infiltration by cancer tissue and anatomy
digtortion by either previous surgery or radiation therapy-induced
fibrosis.

Workers have dso gone further to compare conscious sedation
withandwithout codliac plexushlock in patientsundergoing therma
ablationof liver metagtass (Alexander Beck, RSNA 2004). Results
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reved that percutanouscodiac plexushblock inadditionto conscious
sedationisasafeand reliablemethod to significantly decressethe
need of pain medication and intervention time. So the future for
CT guided codiac plexusblock haldsalot of promise.
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