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The technique for percutaneous and open neurolytic celiac plexus injection, using ethanol or phenol, for
relief of intractable pancreatic cancer pain has been well described. Prospective randomized studies,
demonstrating safety and efficacy with few complications, have led to widespread acceptance and use of
this palliadve procedure. The complications of neurolytic celiac plexus injection are rare, and are usu-
ally minor. However, transient or permanent paraplegia has been reported previously in 10 cases. The
case described herein represents the third reported case of permanent paraplegia following open intra-
operative neurolytic celiac plexus injection using 50% ethanol. The literaturc surveying the indications
for this procedure, routes of administration, known complications, and their pathophysiology are re-

viewed. (J GASTROINTEST SURG 1999, 3:668-671.)
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Neurolytic celiac plexus injection (NCPI) for pal-
liation of pain in patients with unresectable pancre-
atic cancer was first described by Copping et al.!
Open and percutaneous approaches to NCPI were
developed and gained increasing support as this tech-
nique was perfected for the treatment of patients with
intractable pain resulting from pancreatic cancer.? A
number of studies,>-* including a prospective ran-
domized trial,® established the safety and efficacy of
the procedure and its ability to decrease patients’ re-
quirements for opiate analgesics and their attendant
adverse side effects. The elegant study by Lillemoe et
al.% clearly established the ability of this procedure to
improve actuarial survival for patients with unre-
sectable pancreatic cancer.

Few complications have been reported following
this procedure when it is performed in combination
with exploratory laparotomy and biliary bypass, gas-
tric bypass, or tumor biopsy. Major complications are
extremely rare and usually involve transient or per-
manent paraplegia. The world literature reports only
10 cases of paraplegia following NCPI, eight of which
involved permanent loss of motor function. Of these
ten reports, only two have occurred following NCPI
when performed as an open operative procedure.

Table I presents a review of the world literature of re-
ported temporary or permanent paraplegia following
percutaneous or open NCPL To date, the existence
and frequency of these complications have not been
reported in the surgical literature. This article de-
scribes the third reported case of permanent paraple-
gia following open NCP], in order to increase aware-
ness of this devastating potential complication, ex-
plore its pathophysiology, and reaffirm the role of this
technique of palliation in the management of patients
with unresectable pancreatic cancer.

CASE REPORT

A 42-year-old woman presented to her primary care
physician with painless jaundice; CT scan showed a mass in
the head of the pancreas. She subsequently underwent ex-
ploratory laparotomy, and at the time of operation was
judged to have an unresectable pancreatic carcinoma com-
pressing the distal common bile duct. A cholecystojejunos-
tomy was performed to bypass the biliary obstruction, and
biopsy specimens of the pancreatic mass showed adeno-
carcinoma of the pancreas. Following operation, she had a
4-month symptom-free interval and was thereafter referred
to our practice with progressive symptoms of gastric outlet
obstruction and intractable abdominal pain radiating to the
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back and left Aank. The ahdominal pain was not adequately
controlled with increasing dosages of oral narcotic anal-
gesics, and these further worsened the nausea and vomit-
{ng associated with the gustric outlet obstruction. CT scans
were obtained, which showed a large mass involving the
hesd and proximal body of the pancreas, with no evidence
of abvious direct or nodal mersstases. It was our recom-
mendation thar she proceed with explaramwry laparotamy
fur an attempted Whipplc procedure versus a gastric by-
pass provedure combined with a palliative NCPL Infurmed
consent was obtained for the above-mentioned procedures,
following a dewailed discussion of the relative risks of com-
plications usually associared with the recommended opera-
tive procedures.

The patient. subsequently underwent exploratory lapa-
rotomy, which revealed a sizable pancreatic mass that was
firmly fixed tv the retroperitoneum and encased the supe-
rior mesenteric vein. The tumor mass partially compressed
the proximal duodenum, and a gustrojejunostomy was cre-
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ated to bypass the gastric outer obstruction. NCPI was per-
formed using the rechnique described by Lillemoe et 41,5
which cmployed a total volume of 50 10l of 50% cthanol
divided equally between the left and right para-aortic re-
gions adjacent to the takeoff of the celiac artery. The gastric
bypass, INCPL, and remainder of the operation procesded
without difficulty, and following exrubation the patient was
wansferred to the recovery room in stahle conditon.
Approximately 6 hours postaperatively the patient was
alert and conversant, stating that her preoperative back and
flank pain was entirely reficved. However, her bilateral
lower extremities were noted to be flaccid and areflesic.
Careful neurologic examination revealed loss of movement,
pinprick, and temperature sensation below the T10 level,
while light touch and proprioception were preserved.
Fmergent MRI was obuained and revealed images consis-
tent with anteriar spinal cord facheinia and infarction at the
‘19-10 level (Fig. 1). “The anterior spinal arcery was noted
to be incact (Fig. 2) at levels superior to the T9-10 lesion

Table I, Previous reported cases of temporary or permanent paralysis following celiac plexus neurolytic injection

Reference ‘Date Tumuor type Techninue Flnorosenpy Neuralytic agent Duratinn

Jabhal and Huntani* 1992 Puncrestic Perconsneous Yes 50% ethannl Temporary
0.253% bupivicaing

Wony and Brown?? 1995 Pancrearic Percutaneous No §0% ethanol ‘Temporary
025% bupivicaine

Galizia and Lahiri!? 1974  Pancrestic Percuraneous No §% phenol Permanent

Chersy and Lambery'¢ 1984 Pancreatic Percumnecus Yes 100% ethanol Permanent

Woodham sod Heons'? 1989 Notreported Percntaneous Yes 90% ethanol Permanent

van Dangenand Cral't 1991 Colen Percutanenus Yes 96% cthanol Permanent
1% liducaing

DeConno et al.1 1993  Pancreatic Percutancous Yes 50% and 95% echanol Permanent

Takeda etal. ' 1996 Gastric Percutaneous Yes Ethanol Permanent

Kinoshita eral.?! 1996  Pancreatic Intraoperative N/A Echanol Permanent

Ilayakawa eval. ¥’ 1997 Gasic Inwracperatve N/A 99.5% ethanol Permanent

Presenc case 1998  Pancreatic Inuaoperative N/A 50% ethanol Permanent

Fig. 1. T;-weighted MRI of the thoracic spine at the T9-10
level. This image shows anterior spinal artery ischemia with

infarcdion seen as characterisde *H" pattern (arrow).
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Fig. 2. T;-weighred MRI of the upper thoracic spine in the
same patient wich anterior spinal artery ischemia and infare-
ton. Arrow indicates flow through the anrerior spinal srrery
of Adamkiewicz.

seen on these studies. Neurasurpical consulmatian was ob-
tained, and the presumptive diagnasis was anterier spinal
cord infarction sceondary to spasm of the spinal artery of
Adamkiewicz. Despite aggressive stervid pulse therapy dur-
ing the ensuing 72 hours, the patient experienced no im-
provement in neurologic fancdon following the operadon.
She remains pain free, and the gasuic ouder obsrrucdon
symptoms have entirely resolved.

DISCUSSION

Serious complications following NCPI are rare ¥
Observed complicativns include paresis, temporary
paralysis, seizures, and temporary unconsciousncss
following injection with phenol, cthanol, or various
local anesthetic agents.’ The world literawure contains
reports of 10 previous cases o[ paraplegia following
NBPI, in which eight patients cxperienced permancnt
paraplegia, Only two of these eight cases accurred fol-
lowing N'CP] pertormed as an apen pracedure com-
bined wirh an ahdominal aperation, and rhe case pre-
sented in this article represents the third such case.

The etiology of this rare and devastating compli-
cation of NCPI remains uncertain. Patients in whom
these symptoms develop demonstrate ncurologic
symploms consistent with anterior spinal cord syn-
drome. This syndrome is characrerized by loss of pin-
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prick and temperature sensation, intact light touch
sensation, complete Joss of motor function, and radi-
ographic findings consistent with ischcmic injury to
the anterior columns of the spinal cord. The ischemic
injury to the cord is believed to follow transient or
permanent reduction in fow from the anterior spinal
arrery of Adamkiewicz. The artery of Adamkicwicz
typically originates from the aorta at the vertebral
levels 1'9 to T11, although its origin has been vari-
ably described bemen T7 and L4.7

NCPlLis perﬁmned ar the level of the celiac artery,
which originates from the aorta between the T2
and 1.1 verrebrae. The neurolytic agents preferred
far NC:P1—ethannl and phennl—are known to cause
concentration-dependent contraction of vascular
smoonth muscle. 10

Direct arterial injection or mechanical injury is of
concern during NCPI, and most authars advocate as-
piratdon prior ta injection eo ensure the ahsence of
blood. When performing NCP1 using the percuta-
neaus approach, injecting a small amount of contrast
material before the ethanol or phenal verifies that the
needle tip is extravascular, but this has not eliminared
the complication of paraplegia.''

During injection of the celiac plexus, Hardy and
Wells'? demonstrated chat injected fluid typically
spreads superiorly as high as the midthoracic and cer-
vical levels. Thus the ¢tiology proposed for develop-
went of paraplegia is spasm or thrombusis of the an-
terior spinal artery of Adamkiewivz, resulting from
superior spread of injected ethanol or phenol, and in-
duccd vascular smmooth muscle spasin, {19

Dircct spinal cord injection, injection into the
cerebrospinal fluid or cpidural space, and hematoma
have been raised as possible causes of paraplegia fol-
lowing NCPI. However, the sclective neurologic
deficits resulting from anterior spinal column injury
could not be ¢reated by these potential injuries.

The visk of paralysis following NCPI is impossible
o determine precisely, since the total number of pro-
cedures performed annually remains unknown. This
certainly is an extremely rare complication when
NCPI is performed as an open procedure by sur-
geons, as this report represents only the third re-
ported case in the world literature. The existence af
paraplegia following NCPI should he recognized as a
potential complication by surgeons who perform this
procedure. Since risk of paraplegia folluwing this pro-
vedure is so low, there ny be institutional biases as vo
whether to discuss this risk when obtaining informed
consent. In our practice we now include discussion of
the potential risk of remparary or permanent paraly-
sis with patiencs who are likely to require this proce-
dure. During this discussion we stress the catremcly
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low risk of this complication and emphasize the sig-
nificant benefits in terms of quality of life and survival
for patients who receive this treatment.

The risk of temporary or permanent paralysis fol-
lowing NCPI represents a catastrophic potential
complication. However, it is extremely important for
surgeons not to lose sight of the clear scientific data
that demonstrate excellent palliation of pain, im-
proved quality of life, and increased survival®#620 for
patients undergoing this procedure. These benefits,
and not the extremely small risk of complications,
should support surgical practice to continue offering
this procedure to all patients with unresectable pan-
creatic cancer.
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