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Background: Celiac plexus block (CPB) is an interventional technique known to be effective
in the management of abdominal pain caused by pancreatic cancer.

Objective: To review the journey of CPB as an interventional analgesic technique from its
inception to its current status in the field of cancer pain management.

Study Design: Descriptive review.

Methods: PubMed database was searched for celiac plexus block, celiac plexus neurolysis,
and pancreatic cancer pain relief. Randomized control trials and case series with more than
10 patients were included. A second search was done from the references of all the included
articles to add studies fulfilling the inclusion criteria which were missed in the first broad
search.

Results: A total of 44 studies were included in this literature review. Available evidence
through the years was categorized based on the imaging technique used to guide needle
insertion and studies were tabulated based on study design, the number of patients included,
the technique of CPB, and the conclusions drawn.

Limitations: Meta-analysis of the available studies was not done because of heterogeneous
nature of studies.

Conclusion: Over the years, the majority of clinical trials have focussed on fluoroscopy-
guided CPB. Computed tomography-guided blockade of celiac plexus is the next choice
among pain physicians and percutaneous ultrasound-guided CPB is a relatively new
technique. The data generated over the years does not point to a single technique being the
gold standard for CPB and choice of technique may be guided by the individual’s preference,
familiarity with the technique, and institutional practice.
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ain is a major cause of distress among cancer

patients. Despite advances in analgesic

modalities, the prevalence of cancer-related

pain was estimated to be around 39% after curative

treatment, 55% during anticancer therapy, and 66% in
metastatic or terminal disease (1).

Abdominal malignancies constitute a major chunk

of the global malignancy burden. Based on the GLOBO-

CAN 2018 estimates, pancreatic cancer is the 11th com-

monest cancer globally and the 7th leading cause of
cancer-related mortality in industrialized countries (2).
Pancreatic cancer, in early stages, may be asymptomatic
and around 80-90% are diagnosed in the advanced un-
resectable stage (1). Thus, advanced pancreatic cancer
is a major cause of uncontrolled abdominal pain.
Interventional analgesic techniques have gradually
evolved over the years intending to control intractable
pain with minimal adverse effects. Celiac plexus block
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(CPB) is one such technique that has advanced and
evolved with time to become an indispensable weapon
in a pain physician’s armamentarium. In this article, we
aimed to review the journey of CPB as an intervention-
al analgesic technique from its inception to its current
status in the field of cancer pain management.

Clinical Anatomy

Celiac plexus also known as the ‘solar plexus’ is
the largest visceral plexus. This plexus lies in the retro-
peritoneum along the anterolateral aspect of the ab-
dominal aorta at the level of origin of the celiac artery
and superior mesenteric artery. It is composed of celiac,
superior mesenteric, and aorticorenal ganglia, which
form a dense network of interconnecting nerve fibers.

Celiac plexus supplies sympathetic, parasympa-
thetic, and visceral sensory afferent fibers to the up-
per abdominal viscera, which include the pancreas,
liver, biliary tract, gallbladder, spleen, adrenal glands,
kidneys, mesentery, stomach, and the small and large
bowels proximal to the transverse colon (3).

The position of celiac ganglion varies from T12 to
L1 disc space and may even extend up to the body of
the L2 vertebra. In 94% of patients, these ganglia are
located at the level of T12 or L1 (3). This position cor-
responds to a location just anterior to the abdominal
aorta, anterior to the crus of the diaphragm. This ante-
rior location to the crus of the diaphragm holds great
importance concerning the tip of the needle placed to
classify the block as celiac or splanchnic plexus (4). The
size of the ganglia ranges from 0.5 to 4.5 cm with a
mean size of about 2.7 cm.

History

The concept of the blockade of celiac plexus with
local anaesthetics to provide surgical anesthesia was
first given by Kappis in 1914. With advancements in
general and regional anesthesia, CPB as a technique
to provide surgical anesthesia did not gain popularity.
Over the next 30 to 40 years, this technique gained rec-
ognition as a tool to alleviate abdominal pain second-
ary to pancreatitis or malignancy.

In 1957, Brindenbaugh described the use of CPB
to treat pain secondary to abdominal malignancy (5).
Thus, by the mid-20th century, this technique shifted
from anesthesia to mainly interventional pain practice.
CPB was initially described as a blind technique based
on anatomic landmarks. With advancements in tech-
nology, fluoroscopy- and computed tomography (CT)-
guided needle placement of needle has been described

to ensure correct needle tip placement, increase block
success, and minimize complications. Fluoroscopy-guid-
ed CPB was described in 1979 (6), whereas Moore and
Haaga described CT-guided CPB in the same year (7,8).
Following CT-guided CPB, ultrasound (US) was intro-
duced as the next modality to guide needle placement
for CPB. Percutaneous US-guided CPB was described in
the year 1989 (9) and endoscopic US-guided CPB was
described by Wiersema in the year 1996 (10).

Techniques to Block Celiac Plexus

The first description of CPB also known as the
‘Classic technique of Kappis,” required the patient to
lie in the lateral decubitus position with the needle
introduced just below the 12th rib, 7 cm lateral to the
midline. The drug was deposited on the anterolateral
margin of T12, L1, and L2, and resulted in a retroaortic
splanchnic nerve block (4).

In 1978, Boas (11) explained the distinction be-
tween retrocrural and transcrural needle placement
blocking the splanchnic and the celiac plexus nerve
fibers, respectively. This distinction was based on the
anatomic premise that the needle tip, positioned
behind the diaphragmatic crus, lead to the spread of
the drug behind the aorta, and thus blocked the lesser
and the least splanchnic nerves. When the needle tip
passes through the crus of the diaphragm, it results
in the spread of the drug anterior to the aorta, thus
blocking the nerves originating from the celiac gan-
glia (4,11).

In modern-day practice, the following approaches
have been used by various authors to reach the celiac
plexus — a) Retrocrural approach (mainly resulting in
splanchnic nerve block). b) Transcrural approach -
both this approach and the retrocrural approach are
practiced with the patient in the prone position and
needle entry varying from 4 to 8 cm from the midline at
the level of T12 or L1. ¢) Transaortic approach — prone
position, needle entry posteriorly, and needle passed
through the aorta to position the tip anterior to the
aorta and the diaphragmatic crus. d) Preaortic — ante-
rior approach, the patient placed supine, needle entry
just below the xiphisternum to position the tip anterior
to the aorta without puncturing the vessel. e) Trans-
discal approach - posterior approach, patient position
prone, needle passed through the intervertebral disc to
place the tip in the proximity of aorta.

Exact needle tip placement with any of these ap-
proaches may be guided by fluoroscopy, CT scan, mag-
netic resonance imaging (MRI), or US.
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Need for This Literature Review

This literature review aimed to track the journey
of CPB as a technique to alleviate pain due to pancre-
atic cancer in the field of interventional pain practice.
We aim to outline and summarize the major research
work done studying the role of CPB, to finally track the
evolution of this technique and its present state in the
armamentarium of pain physicians.

MEeTHOD

A comprehensive literature search was carried
out in the PubMed database for the following search
strings — celiac plexus block, celiac plexus neurolysis, and
pancreatic cancer pain relief. The results obtained were
filtered through the following inclusion criteria — ran-
domized control trials (RCTs) and case series with more
than 10 patients were included. Articles available as ab-
stract only, articles in languages other than English, case
reports, and descriptive reviews were excluded.

A second search was done from the references of
all the included articles to add studies fulfilling the
inclusion criteria which were missed in the first broad
search. We aimed to summarize the techniques of CPB
evolving over the years in the domain of pain physi-
cians, thus we excluded the literature on endoscopic
US-guided CPB as this approach falls mainly in the pur-
view of gastroenterologists.

The included studies were subcategorized based on
the imaging modality used to guide needle placement
and were thus subdivided into 5 categories —blind/ana-
tomic landmark-guided CPB, fluoroscopy-guided CPB,
CT-guided CPB, US-guided CPB, or open/intra-operative
CPB.

In each category, the studies included were tabu-
lated under the following headings — the aim of the
study and year of publication, type of study (RCT/case
series), the total number of patients included, inclusion
criteria, study groups, follow-up, and outcomes as-
sessed. The technique of CPB was tabulated under the
following headings — approach, needle tip, and agent
(strength and volume) used for neurolysis. The main
results and the conclusion drawn by the authors were
tabulated in separate columns.

REesuLts

A total of 686 results were obtained in the initial
PubMed search with the keyword ‘celiac plexus block.’
Applying the inclusion and exclusion criteria, 30 rel-
evant studies were selected to be included. The second
search in the references of the selected studies yielded

an additional 14 studies to be included. Thus, a total of
44 studies were included in this literature review.

Tables 1-5 show the summary of the studies in-
cluded (5,12-53).

The earliest evidence was published in 1964 and
was based on anatomic/landmark-guided needle place-
ment with bilateral retrocrural technique (Table 1) (5).
Since the inception of fluoroscopy/radiologic guidance
for needle placement, this, the blind technique, is no
longer in vogue owing to the risks of organ injury and
incorrect needle placement leading to block failure.
As seen in Table 2, C-arm/fluoroscopic guidance has
been the most popular modality generating manxi-
mum evidence for celiac plexus neurolysis (CPN). The
earliest concrete data for an image intensifier-guided
CPB emerged, in 1977, in the form of a retrospective
study (12) in 100 patients describing the indications
and the efficacy of the fluoroscopy-guided retrocrural
technique of CPN. We have a total of 18 studies sum-
marized which have generated evidence over the years
for fluoroscopy-guided CPN. From the years 1990 to
2000, 2 major RCTs were done in fluoroscopy-guided
CPN. In the first RCT published in 1992, 3 techniques
were compared - transaortic CPN, retrocrural CPN,
and splanchninectomy (13), and it was shown that all
3 techniques were equally efficacious when performed
early in the disease trajectory and efficacy of pain relief
deceased with increased patient survival. The second
RCT, published in 1998, compared neurolytic celiac
plexus block with local anesthetic alone or local an-
esthetic with alcohol and established that addition of
alcohol for neurolysis leads to long-term analgesia (14).

From 2000 to 2010, 2 modifications/refinements of
the technique were described in 2 case series (15,16).
Catheter insertion around the celiac plexus for continu-
ous CPB was tried successfully in 12 patients (15), and
the second improvement in technique was suggested
with a curved long stylet needle for retrocrural CPN
with shorter procedural times and lesser chances of
major organ injury (16).

Five major RCTs were published in this period, 2 of
these studied the role of CPB for tumors of the head of
the pancreas vs. tumors in the body or tail of the pan-
creas (17,18). It was established with these RCTs that
CPB is an effective modality in treating pain originating
from tumors of the head of the pancreas only. Other
RCTs during this period showed that CPB is better than
conventional analgesics alone and CPB is equally effica-
cious to thoracoscopic splanchnic neurolysis, but with
lesser potential complications (19-21).

www.painphysicianjournal.com

381



Pain Physician: August 2021 24:379-398

‘sjuanjed

01-8 —A1030B)STIRSUN)
£-9 — L10)00J5T)ES

’ (9%€£) TT Ul udds uorsnjut ‘Toyoore G-€ - pood
Mﬂ% Mmﬂwcwwmw%m pmy prdex Sutxmbai (09> %0 JO [W OF — Jud3Y *2-0 — JUSPIXY
: M.M s m : %a dd 21103s4s) uorsuajodAy “Apoq - se 0T-0 | “Suryes 221n0sax [euruIII
3 1 ME m\m 9I9A2S JNq JUDISULI], [21G2312A [T IOLIdJUE WD JO 21008 SYA UO papeid Jorar | e ur NdD 10§ (ouepind o115 358 *(0£)7002
w810 10 woneordiwon PAEINGRET L 1 A[orewnrxoxdde pap3 0€ ured — passasse sawoonQ [eo1So[o1pea ou) SA>adsor SI9I0M-0D
2130 S.Muc.wo fou syuow ¢ pue syguowr [ | A[eorwojeue — dny a[pasN *SYJUOW ¢ pue Yjuow | Yoam | anbruyoay purq Sursn jo & d pue 1snopiry
feorsor : I doam T Aep Je syuaryed ‘yoeordde 1 4ep 1 yo[q 1sod — dn mojog | 9ousLIadxs amudd S[3urg
Aue ur Jnsax jou
' ost. 221 pur (%€5)91 pue (%09)81T [BINID01IAI YI0[q (PapIs 110402 d[3uts — sdnoin
PIp onbrutpe) puilg “(%€£)TT (%98)9Z Ul | 139]) [e1ayequn — ypeoiddy ‘ured
Jor[o1 ured Jua[EOXy s[qeloeniur ym Loueudieur
[eurwopqe 1addn — worsnpuy
~01d 10 IEN ) ‘(dwmpoa [e303) [ouey)d
595518 Ul owﬂ R WMM Aue ur uaas suonyesrydurod %06 Jo Tw Qg — Juady "NdD
ou et ‘sﬁ . ﬁm [eo130[01nau J0(eur ON (11 u) papm3 1D JO $S9001S YIIM PIJBIDOSSE 9q
b 25500 % mﬂ M 5 .uw (s 0<d) (z u) papmS £doosoronyg PINOD YDTYM SIO}OBJ SNOLIBA
\Ammh o thﬂ WMEM ‘Jorjo1 uted jo Ayrenb (59 u) papm3 Ae1-x ure[q JO SISATeue d)eLIRATINIA- "NdD 10j UOTJeOTLIoA
U1 10 ST mﬁuﬁ Ju uo juawadeld s[pasu (85 u) Juowaoerd purg —passasse sawodNQ yuawaoerd dn ajpasu o118 358 .
awwmo . mw mu.w oy | Prworeue/puriq 1o papm3 - Juowaoe[d a[pasu apig "9¢T - dn mofog pue aoueping a[paau jo SAmadsons cre Amw,mwwﬁ
%% cwa%m s Mu: AreorSororper {(Hoz/zz) | 031 pasn sanbruypa) snorrep 'SaL19s ased — sdnoin SPOYIoU SNOLILA 3} JO " ! 123 q
5 %w X muﬂﬁwo %u . Ypo1q 105 98ned aypasu jo "Apoq 181921194 1T 03 '6861 - | wondrisap anuad sdurg
vuw.u:ﬁuP m.ubrmw o | 2o1oup stseseidurjaseastp | sotue jsnf 521 03 pauure LL6T U2aM12q UAIS gdD
sa8e1s 11 .M ord cw 5| 30 IU2IX2JO dUIMPUION | pawn) J[PadU — dn orpaaN sjuanjed 1ooued oAU
IS T2 3° pasol ‘Jorjo1 uted £yrenb poo3 “A1yus TeIage[Iq - worsnpup
2q A[oyes ued NdD
paureiqo syuanjed 9¢1/911 eanona1 - yoeoiddy
. oI
1 30 533238 eIt} ured — passasse sawroonNQ
3Y) UT 3¥eJUT [BIO pUL ‘[oyoore :
‘1234 T 03 SYoom
wWNLIOSuas saroxdur Juaryed oy %06 JO TW (S — Juady .
ST} pue axejur | Jo snyejs 1orppe prordo o "aNsST) Je[0aIe [e1qalIoAdId 9 woi patrea - dn mofjog Aourusiew *(UoTO3Y[0D :
R [P EN AL || 0 SIS I [PHOLE) X ! [e1993 "$96T ATenue( 01 §¥61 [eurwopqe soddn yym (wonoaf (97961
prordo saonpa1 yoorg | 03 paInqrile aq Aeur Jarfax ay) ur £poq [e1qa)I0A [T eJep SIN[IOM
1% | 12903100 U9aMIaq O0[q UIAIS sjuanjed ur symsax pue
‘sopueudIewr ured ou jusned o[Surg | 0 JoLIRYUE WD ¢'T ‘papInS aAT)oadsor3ar) -0d pue
sjuaned Jo 11040d - sdnoin anbrupa) yoojq jo
Teurwopqe 1addn 0y ‘sjuoned | Areorwojeue — dn aypaaN | 'soLIes ase)) | ydnequopurrg
. (1oppeq &8 stsAeue aAroadsonay
anp ured £10)0e1501 0% UI [NJ$S900NS YO0[q [eINID01A1 . .
10 J9AT] ‘searoued Yoewols)
10J JUSTIESI) JATIOJD [e193e[1q — yoeoxddy AouvuSiew [PUrOpqe
pue aduris e st g40 10ddn agqesedour - worsnpuy
sjuanjed uoneodiqnd
sisorplodAy ugisop
uoIsn[uo’) s)msayy UONUAAINU] Jo ‘uSisop [erueuadxyy Jo aeak
Apms J wire Krewnig Apmg .
Tdquiny sIoymy

"ddD popns DI puv papind Aporwowuy puajg Surzrwwwns ajqu, 1 qe],

www.painphysicianjournal.com

382



Celiac Plexus Block

The latest evidence, from 2010 to 2019, generated -
an RCT on the timing of block established that initial E =
pain control with conventional analgesics followed by Z g g g
CPB is better in controlling pain than upfront CPB in g %%Eéj
a patient with severe pain (22), also an RCT published § g g f), g
during this period compared 3 volumes of neurolytic E ‘:2: g8 §-.S’
mixture for transdiscal CPB establishing 40 mL of total S =8 &% &
volume as most effective for a bilateral block (23). - 2
As seen in Table 3, CT guidance has been the next i §.6 - g g -
modality of choice among pain physicians generating a ’q'; bS] ;Z § ,,E, % g :; &
total of 12 major studies from 1983 to 2019. Out of the 5 8% T2 & £3% 2
12 studies, 9 are retrospective data collections or case § § f\ %‘% g«% 2 é% §°
series which established CT guidance as a safe and ef- 2 = 4 g o fjg E g § gg E 2
fective modality for various approaches of CPN. Three é % § T8 JLE2 | B4 g 5 g
RCTs were done with CT guidance generating superior ~ SASENS 5B EESE
quality of evidence for this modality. The single- vs. g 5o ~
double-needle approach was compared in one show- Q % g g . ?5 § g 5 ?q_zi
ing the single-needle approach to be equally effica- z 5E ‘%g gy E gg E“j g
cious (24). A second important study showed that the = = “g _;) ;»E g g ;g 2 § = s 2
addition of superior hypogastric block to CPB may be -.E 3 § :t‘g P ;TOU S ;“j > g T‘: &
of additional benefit in patients with upper abdominal g R %;: g g g 13 % % % ) g Ev
malignancies (25). £ £322s8382¢% g:)bf% ZSSEE S
Among the other modalities to guide needle place- = OFr2o<zsbfdebBsEwbA
ment, MRI has not been very popular and only a single _E g
study using this technique was published in 2016 (31). § = .
See Table 1 (29-31). z3 & A
Percutaneous US guidance for CPB was described o g =
as early as 1989 (9) and reaffirmed as a technique with & . o S §
minimal complications in by 2 case series published in kS & § g E £8 ; 5 £
1997 (26) and 2012 (27). Quality data for this technique 3, £ g 2 E ‘gzﬁ‘ Ey o & .
has been generated by a single RCT published in 2014 o = b % E B3 § gé - gg
(28). Overall familiarity with this technique is lowest, = 2 8 8 L FEREEEE & 3
as seen in Table 4, with only 4 studies generating some 3 £ £3 . 8.2:8 ] ESSECE
evidence over the years (9,26-28). jz = SElEc8EwEssEag £
. ) . . : < & ER SR EECA26RY SR 8
Earliest evidence for intraoperative CPB came in 3
the form of a case series on 13 patients of inoperable =1 . -
pancreatic cancer (48), which described this as a simple E 'E =3
and safe way to reduce post-operative analgesics. In the § Z g ED
subsequent years 2 retrospective analysis (49,50) gener- § -% ® “§ §
ated supportive evidence in favor of this technique. Two % o f_:g = E
RCT's on this technique of analgesia (51,53) showed 5 'g g ? gz
significantly reduced analgesic consumption when QSD £ =z 258
compared to a control group. Also, a repeat analysis by §
Peter Staats and co-workers (52) of a previously done § 8
RCT showed increased longevity and elevated mood in § 2z ED %
patients given intraoperative CPB. Thus this technique § ;,JE _§ 5
may easily and safely be performed by the operating E 2 -
team in cases of pancreatic cancer deemed inoperable - o _‘g 2 g
on laparotomy. Another method of CPN not concerned § £ ‘% < gg
with pain physicians, per se, but overall an important = é ° % ED %nj
tool in unresectable pancreatic cancer management, is E Z § g E -
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Table 4 con't. Table summarizing Ultrasound guided CPB .
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intraoperative CPN during laparotomy (Table 5) (48-53).
DiscussioNn AND CONCLUSION

As seen by the evidence generated over the years,
CPN has grown as a technique and has established itself
as an effective method to treat pancreatic cancer. There
are several systematic reviews and meta-analysis which
have been published over the years establishing this
technique, this literature review aimed to throw light
on the journey of this block from its initial stages of
description to the growth of evidence over the years
and comment on the present role of this technique in
pancreatic cancer pain management. The main take-
home points or clinical practice points from the data
summarized in this literature review are — CPB is an
efficacious modality for pain relief in tumors originat-
ing from the head of the pancreas, the analgesic and
opioid-sparing effect of this block is maximum when
given early in the disease trajectory, and all approaches
and radiological techniques to guide needle placement
are useful with no specific contraindication of a single
approach. The selection of approach, a radiological
device to guide needle placement, and the volume and
concentration of drug used depends on the individual's
preference, familiarity with the technique, and institu-
tional practice. We have best attempts to stratify and
collate the data generated over the years to generate
a birds-eye view on the evolution of this technique,
however, we did not do a meta-analysis of the studies
due to the heterogeneous nature of the studies and
variable endpoints assessed in each study which is the
major limitation of our work.

Despite the heterogeneities in the methodology
of studies and the quality of data generated over the
years, it is broadly clear that CPB as a technique is here
to stay and the future result may focus on the areas
where least evidence has been generated like US-guid-
ed CPB or minimally invasive single-needle techniques.
Also, structured multicentric RCTs may be ‘the need of
the hour’ to compare objectively with fixed parameters
techniques, each center specializes in generating qual-
ity evidence regarding the best, and most effective,
approach for CPB.
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