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Alternative Method of Retrocrural Approach during
Celiac Plexus Block Using a Bent Tip Needle

Department of Anesthesiology and Pain Medicine, Anesthesia and Pain Research Institute,
Yonsei University College of Medicine, Seoul, Korea

Ji Won An, Eun Kyeong Choi, Chol Hee Park, Jong Bum Choi, Dong-Kyun Ko, and Youn-Woo Lee

Background: This study sought to determine safe ranges of oblique angle, skin entry point and needle length
by reviewing computed tomography (CT) scans and to evaluate the usefulness of a bent tip needle during celiac
plexus block (CPB).

Methods: CT scans of 60 CPB patients were reviewed. Image of the uppermost margin of 1.2 vertebral body
was used to measure the minimal and maximal oblique angles and the distances from the midline to skin
puncture point. The imaginary needle trajectory distance was calculated by three-dimensional measurement.
When the procedure was performed by using a 10° bent tip needle under a 20° oblique X-ray fluoroscopic
view, the distance (GF/G’F) from the midline to the actual puncture site was measured.

Results: The imaginary safe oblique angle range was 26.4—34.2° and 27.7—36.0° on the right and left,
respectively. The distance from the midline to skin puncture point was 6.1—7.6 cm on the right and 6.3—7.6
cm on the left. The needle trajectory distance at minimal angle was 9.6 —11.6 cm on the right and 9.5—11.5
cm on the left. The distance of GF/G’F was 5.1—6.5 cm and 5.0—6.4 cm on the right and left, respectively.
All imaginary parameters were correlated with BMI except for GF/G'E All complications were mild and transient.

Conclusions: We identified safe values of angles and distances using a straight needle. Furthermore, using
a bent tip needle under a 20° oblique fluoroscopic view, we could safely perform CPB with smaller parameter
values. (Korean J Pain 2015; 28: 109-115)
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INTRODUCTION In many cases, because these three components are

mixed, the abdominal pain associated with cancer can be
At terminal stage of abdominal cancer, abdominal pain difficult to treat [1]. Celiac plexus block (CPB) and neu-—

is caused by somatic, visceral, or neuropathic components, rolysis are effective in treating refractory upper abdominal
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visceral pain caused by hepatic, stomach or pancreatic
cancer [2]. There are various guidance techniques for CPB

such as X-ray fluoroscopy [3], computed tomography (CT)

[4], and endosonography [5]. However, fluoroscopy guided
CPB was still often performed in practice. The important
point is to locate the exact placement of the needle tip
[6,7].

In practice of the CPB, the posterior retrocrural ap—
proach is the classic and commonly used approach.
However, it is difficult to identify accurate anatomy using
fluoroscopy in order to avoid puncture injury of the organs
[4]. The posterior retrocrural approach may cause punc—
ture injury at the kidney, liver, pleura, and major vessels
[1]. And cancer patients have an elevated risk of major or—
gan injury due to regional anatomic distortions [8,9]. If
these organs are damaged, the patient may lead to serious
complications. Therefore, when the block is performed us—
ing fluoroscopy, safe landmarks are needed to prevent
puncture injury.

Recommendations exist for guidelines, landmarks, dis—
tance from midline to puncture site, and angle of needle
insertion for the classic posterior retrocrural approach
[1,3]. Even so, there is the possibility that organs may be
injured if these guidelines are applied to people with a
smaller frame, Different safe guidelines are needed for
smaller individuals. Moreover, there have been no reports
related to the safety and effectiveness of using a bent tip
needle for CPB. Thus, in this study, we reviewed CT abdo—
men and fluoroscopic images of cancer pain patients to
determine safe ranges of oblique angle, skin entry point
and needle depth, and to evaluate the safety and effective—

ness of using a bent tip needle.

MATERIALS AND METHODS

This retrospective study was approved by the institu—

tional review board of Gangnam Severance Hospital, Yonsei
University College of Medicine (#3-2014-0170).

Sixty patients (31 males, 29 females) treated with CPB
for the abdominal visceral cancer pain, were included in
this study. CT abdomen images with intravenous contrast
(Somatom Sensation 64, Siemens Medical Solutions, Erlangen,
Germany) taken for diagnosis or follow—up were reviewed
on a picture archiving and communication system (PACS).
All values were measured on the right and left side,

respectively.
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In transaxial CT abdomen images, the target of retro—
crural approach was defined as the anterolateral part of
the L1 vertebral body at the level of the celiac artery
crossed with a vertical line connecting the mid portion of
the pedicles (A) (Fig. 1) [7]. The uppermost margin of the
L2 vertebral body was identified by scrolling the CT
images. As this approach was based on previous recom—
mendations, we measured imaginary values at this level
[3,7]. On the image, we measured the minimum and max—
imum oblique angles and distances from the midline (F) to
the puncture site while avoiding major abdominal organs.
Each landmark was designated as follows: the anterolateral
part of the L2 vertebral body crossing the vertical line of
the mid portion of the pedicle, not to penetrate the crura
(B), the skin surface farthest from the midline to project
tangentially to B while avoiding major abdominal organs

(C), the nearest skin surface to project tangentially to B

Fig. 1. Transaxial CT abdomen images of L1 vertebral body
at the level of celiac artery and at the uppermost level of
the L2 vertebral body. A (A), the anterolateral part of the
L1 vertebral body crossed with a vertical line of the mid
portion of the pedicle; B (B'), the upper anterolateral part
of the L2 vertebral body crossing the vertical line of the
mid portion of the pedicle, not to penetrate the crura; C
(C"), the skin surface farthest from the midline to project
tangentially to B while avoiding major abdominal organs; D
(D"), the nearest skin surface to project tangentially to B
while avoiding interference with osteophytes or lateral bony
structures of the L2 vertebral body; E (E'), the skin surface
crossing the vertical line of the mid portion of the pedicle;
F: midline, Rt.: right, Lt.: left.
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Fig. 2. X-ray fluoroscopy images ([A] Anteroposterior view, [B] Right oblique view, [C] Lateral view) of celiac plexus block
by a posterior retrocrural approach that utilizes a 20° oblique angle. G (G'), the actual puncture site; F: midline, Rt.: right.

while avoiding interference with osteophytes or lateral bo—
ny structures of the L2 vertebral body (D), and the skin
surface crossing the vertical line of mid portion of pedicle
(E). The maximum oblique angle was defined as ZCBE,
and the minimum oblique angle was defined as £DBE. The
distances from midline to C and D were also measured (CF,
DF).

The imaginary needle trajectory distance (CA, DA) was
defined as the distance from the skin surface (C, D) to the
target (A). To caleulate this imaginary needle trajectory
distance by three—dimensional measurement, the distance
(AB) from A to B was directly measured on flat abdomen
image of CT abdomen. Next, distances of CB and DB were
also directly measured on the uppermost margin of the L2
vertebral body in transaxial CT abdomen images. As the
imaginary triangles CBA and DBA are right triangles, the
imaginary needle trajectory distance (CA, DA) was caleu—
lated by the Pythagorean theorem (AB”* + CB” = CA?).

We evaluated the pre—procedure CT abdomen images
and consideration that the needle length. All patients un—
derwent CPB by a posterior retrocrural approach utilizing
a 10° bent at the I cm tip of 22G short bevel needle. The
puncture point was defined the lateral margin of the L2
upper end plate under 20° oblique angle fluoroscopic view
and the needle was advanced to the target as Fig. 2B.
When the procedure was performed by this method, the
distance (GF) from the midline to the actual puncture site

(G) was measured by reviewing X-ray fluoroscopy images
(Fig. 2).
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In addition, body mass index (BMI) was calculated for
evaluation of correlation with CF, DF, CA, DA, ZCBE, £
DBE, and GF. Medical records were also reviewed to record
the change of visual andlogue scale (VAS) before and after
CPB dlong with any complications related to CPB,

1. Statistical andalysis

All measured or calculated distances and angles were
recorded as mean * SD, The difference between the right
and left was analyzed by paired t—test. The relationship
between BMI and each measured value was analyzed with
Pearson’s correlation analysis. A P value less than 0.05
was considered statistically significant. Statistical analysis
was performed using SPSS version 18.0 (SPSS, Chicago,
IL, USA).

RESULTS

Patient demographic data and the difference of VAS
between before and after CPB are shown in Table 1.

The maximum distance from midline to puncture point
(CF) was 8.0 cm and 7.1 cm on the right side in males and
females, and 8.3 cm and 7.2 cm on the left side (C’F) in
males and females, respectively (Total 7.6 + 1.7 cm/7.8 +
1.7 cm, right/left). The minimum distance from midline to
puncture point (DF) was 6.6 cm and 5.7 cm on the right
side in males and females, and 6.8 cm and 5.8 cm on the
left side (D’F) in males and females, respectively (Total 6.1
+ L1 em/6.3 = 1.2 cm, right/left).
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Table 1. Demographic Data

Parameter Male (n = 31)

Age (years) 59.3 £ 144
BMI (kg/m?) 226 + 3.0

Height (cm) 167.0 = 6.3

Weight (kg) 63.2 + 10.4
Diagnosis

Pancreatic cancer 21

Gallbladder or Common bile duct cancer 6

Hepatocellular carcinoma 2

Stomach cancer 2
Visual analogue pain scale (0—10)*

Pre CPB 71 1.2

Post CPB 25 + 1.8

Female (n = 29) Total (n = 60)
68.4 + 11.1 63.7 + 13.6
20.7 + 3.2 217 = 3.2
153.7 = 5.6 160.6 = 8.9
491 + 8.3 56.4 + 11.8

16 37

1" 17

1 3

1 3
6.5 = 1.3 6.8 + 1.3
1913 24 £ 19

Data are presented as mean = SD or number of patients. BMI: body mass index, CPB: celiac plexus block. *There was significant difference

between pre and post CPB (P < 0.05).

Table 2. Imaginary Puncture Point Distance, Needle Depth, and Needle Angle on CT Abdomen and Actual Puncture Point Distance on

X-ray Fluoroscopy (Right/Left, Means = SD)*

Parameter Male (n = 31)

CF (cm) 80 +17/83 £ 16
DF (cm) 6.6 + 1.1/68 £ 1.2
CA (cm) M4 +12/114 =12
DA (cm) 109 = 0.9/10.8 + 1.0
ZCBE () 349 + 8.2/3717 + 75
ZDBE (9 27.0 + 5.0/28.7 £ 5.3
GF (cm) 58 + 0.6/59 + 0.7

Female (n = 29) Total (n = 60)
71 £ 15/72 £ 16 76 £ 1.7/78 + 1.7
57 + 1.0/58 = 0.9 6.1 +1.1/63 £ 1.2
108 = 1.2/10.7 = 11 1M1+ 12/111 £12
103 £ 1.1/102 + 1.0 106 = 1.0/105 + 1.0
333 + 7.4/342 = 89 342 = 7.8/36.0 = 83
25.6 + 5.9/26.7 = 5.3 264 = 55/21.7 + 5.4
57 + 0.9/55 = 0.8 5.8 + 0.7/5.7 = 0.7

CF: the maximum distance from midline to puncture point, DF: the minimum distance from midline to puncture point, CA: the calculated
maximum distance of the imaginary needle trajectory, DA: the calculated minimum distance of the imaginary needle trajectory, £CBE:
the maximum oblique angle, £DBE: the minimum oblique angle, GF: the distance from the midline to the actual puncture site utilizing
a 20° oblique angle. *There were no significant differences between the right and left sides in all values.

The maximum calculated imaginary needle trajectory
distance (CA) was 11.4 cm and 10.8 cm on the right side
in males and females, and 11.4 ¢cm and 10.7 cm on the left
side (C’A) in males and females, respectively (Total 11.1 £
1.2 ecm/11.1 £ 1.2 cm, right/left). The minimum calculated
imaginary needle trajectory distance (DA) was 10,9 cm and
10.3 cm on the right side in males and females, and 10.8
cm and 10.2 cm on the left side (D’A) in males and females,
respectively (Total 10.6 + 1.0 em/10.5 + 1.0 cm, right/ left).

The maximum oblique angle (£CBE) was 34.9° + 8.2°
and 33.0° + 7.4° on the right side in males and females,
and 37.7° + 7.5° and 34.2° + 8.9° on the left side (£C’BE)
in males and femdles, respectively (Total 34.2° =+
7.8°/36.0° £ 8.3° right/left). The minimum oblique angle
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(£DBE) was 27.0° + 5.0° and 25.6° + 5.9° on the right
side in males and females, and 28.7° + 5.3° and 26.7° +
5.3 on the left side (£D’BE) in males and femdles, re—
spectively (Total 26.4° + 55°/27.7° + 5.4°) right/left).

There were three patients (one on the right and two

+
t

on the left) who had a maximum oblique angle that was
smaller than the 25° oblique angle. In cll three cases, the
maximum oblique angle was limited by the kidney, but the
minimum oblique angle was larger than 20°.

The distance (GF) from the midline to the actual punc—
ture site (G) utilizing a bent tip needle under 20° oblique
angle fluoroscopic view was 5.8 cm and 5.7 cm on the right
side in males and females, and 5.9 cm and 5.5 ¢cm on the

left side (G’F) in male and female, respectively (Total 5.8

www.epain.org



Table 3. Correlation Analysis between BMI and Each Measured
Value (Right/Left)

Parameter r P value

CF 0.596/0.579 < 0.001/< 0.001
DF 0.439/0.550 < 0.001/< 0.001
CA 0.627/0.670 < 0.001/< 0.001
DA 0.525/0.558 < 0.001/< 0.001
ZCBE 0.455/0.491 < 0.001/< 0.001
«DBE 0.291/0.405 0.024/0.001
GF —0.192/—0.210 0.142/0.107

CF: the maximum distance from midline to puncture point, DF: the
minimum distance from midline to puncture point, CA: the cal-
culated maximum distance of the imaginary needle trajectory, DA:
the calculated minimum distance of the imaginary needle trajec-
tory, £CBE: the maximum oblique angle, £DBE: the minimum
oblique angle, GF: the distance from the midline to the actual
puncture site utilizing a 20° oblique angle. *Pearson’s correlation
coefficient.

+ 0.7 ecm/5.7 £ 0.7 cm, right/left) (Table 2).

There were significant positive linear correlations be—
tween BMI and dll distances and angles except GF and G’F
(Table 3). There were no significant differences between
the right and left side for any of the measured parameters,

Twenty—three out of 60 patients had complications af—
ter neurolytic CPB, including hypotension in 9, nausea in
6, diarrhea in 6, alcohol intoxication in 7, and alcohol neu—
ritis in 1. There were no serious complications such as or—
gan puncture or bleeding, and all complications were tran—

sient and mild,

DISCUSSION

Our results from CT abdomen images showed that the
minimum oblique angle was 26.4° + 5.5° and 27.7° + 5.4°
(right and left) in total patients. We could see that this
minimum angle was greater than 20° oblique angle with
a 10° bent tip needle,

Most celiac ganglia are located between the lower one
third of T12 and the upper two thirds of the LI vertebral
body or at the level between the celiac and splanchnic ar—
teries [6,7]. Accordingly, the target of the puncture needle
in retrocrural approach for CPB is the anterolateral part
of the upper margin of the L1 body. When the posterior
retrocrural approach is used for CPB, the kidney, liver,
pleura, major vessels and other major organs may be in—

jured during the procedure [1]. According to reports, less

www.epain.org
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than 2% of patients suffer major complications and most
reported complications are transient and mild [10,11], but
serious complications may lead to pneumothorax, pleuritis,
pericarditis, hematuria, local hematoma, and arterial in—
jury [10,12]. In this study, safe puncture site and oblique
angle were measured by reviewing patient CT abdomen
images before the procedure. In addition, the use of a 10°
bent tip needle under 20° oblique angle fluoroscopic view
allowed the procedure to be safely performed with smaller
values than the measured parameters. Besides, there were
no serious complications about major organ injury, and the
complications that did occur were mild, transient, and re—
lated to the systemic absorption of alcohol or blocking of
the sympathetic nerve,

Serious complications were avoided for several rea—
sons. First, the bent needle tip could help be located to
the anterolateral surface of the vertebral body in the ret—
rocrural space. Second, we did a diagnostic block with 10
ml of local anesthetics and at least 30 minutes later fol—
lowed by 10-15 ml of anhydrous ethyl alcohol at each
needle. This volume is much smaller than 25 ml recom—
mended by until recently [3]. In doing so, we demonstrated
that a safe and effective procedure could be performed
with only 10 ml of anhydrous ethyl alcohol.

There are various approaches to CPB, such as the
classic retrocrural approach, transdiscal approach [13],
transcrural approach [14], transaortic approach [15], and
anterior approach [16,17]. Methods of guidance are also

and endo—

)

various, such as X-ray fluoroscopy [3], CT [4]
sonography guidance [5]. CT or endosonography guided
CPB has advantages in identifying the location of major
organs and the position of needle. CT also has dis—
advantages, however, such as high radiation dose, limited
availability based on the resources of the treatment fa—
cility, and low cost—effectiveness. Endosonography re—
quires specidlized equipment and expertise from specialists
such as gastroenterologists [18]. For these reasons, fluo—
roscopy guided CPB is still often performed in practice. In
this study, fluoroscopy guidance was used based on the
practitioner’s expertise, the facility, and better cost effec—
tiveness relative to other guidance methods. The posterior
retrocrural approach was chosen due to a classic accumu—
lating experience and its more standardized technique
compared to others. In this setting, the safe oblique angle,
puncture site, and needle trajectory were identified.

The retrocrural approach was first described by Kappis
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and reinforced by several pioneers in pain clinic field [19].
Moore advised that the landmarks are the sides of an isos—
celes triangle formed by the cephdlic portion of the L1 ver—
tebral body and the intersection of the 12th rib and lateral
border of the bilateral paraspinal muscles at the level of
the L2 vertebral body. These landmarks are utilized in
guiding the needle. According to the suggestion, the site
of needle puncture is less than 7.5 c¢cm lateral to the mid—
line, and the angle of needle is 45 degrees toward the mid—
line and 15 degrees cephalad [3]. However, these recom-—
mended values are not obvious and difficult to apply equal—
ly to patients with a small frame. Therefore, different safe
values are required based on body size. In this study, the
target of retrocrural approach was set at the upper ante—
rolateral part of the LI vertebral body, where celiac ganglia
are most frequently located. We also measured imaginary
values at the level of the L2 vertebral body based on exist—
ing recommendations and the results of clinical anatomical
study [6,7]. As a result, dll imaginary parameters had sig—
nificant positive linear correlations with BMI.

The calculated imaginary needle trajectory distance
ranged from 10.6 to 11.1 cm in all patients, Accordingly,
it is appropriate to use a straight needle of 10 to 12 cm
length when the procedure is performed. If using a bent
tip needle, it may be sufficient to use a needle of 10 cm
length except overweight patients because imaginary nee—
dle trajectory distance and angle of needle may be smaller
than using a straight needle.

We found that the safe range of measured imaginary
oblique angle was 25°-35° except in the three metastatic
cancer patients. The safe range of the measured imagi—
nary oblique angle stretched from the minimum oblique
angle (£DBE), which is related to avoidance of needle in—
terference with osteophytes or lateral bony structures of
the L2 vertebral body, to the maximum angle (£CBE) that
can be safely performed the procedure without injuries to
other organs, Ochiai et al. [20] could perform retrocrural
celiac plexus block at the narrower angle of 15° by CT
monitoring. However this angle could be possible only un—
der CT guided image. When the procedure was performed
with a bent tip needle, we could reach the target point at
an oblique angle smaller than the imaginary safe range.
We could fix the oblique angle to 20° based on the minimal
possible angle on the pre—procedure evaluation of CT ab—
domen images and the bent needle tip. Accordingly, we

could safely performed CPB by a posterior retrocrural ap—
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proach with a bent tip needle under 20° oblique angle fluo—
roscopic view. In three of the enrolled patients, the max—
imum oblique angle was smaller than 25° and the angles of
three cases were limited by the kidney. However, dll three
cases had a minimum oblique angle larger than 20° and did
not experience kidney—related complications, Furthermore,
the actual distance (GF) from the midline to the actudl
puncture site utilizing a 20° oblique angle was smaller than
6.3 cm (mean 5.8 cm) in all patients. These results demon—
strate that the use of a bent tip needle under a 20° oblique
angle fluoroscopic view allows the distance from the midline
to puncture site to be much shorter than 7.5 cm.

In addition, there was a significant correlation between
BMI and CF, DF, CA, DA, ZCBE, and £DBE. These results
show that there is a possibility that the landmarks of pro—
cedure are adjusted depending on the BMI, At the same
time, there was no significant correlation between BMI and
GF. Considering this result, there might be no need to care
about BMI when using bent tip needle under a fixed 20°
oblique angle fluoroscopic view.

Taken together, the use of a bent tip needle has sev—
eral advantages. First, in this study, the safe range of the
measured imaginary oblique angle was smaller than pre—
vious recommendations, and it is possible to successfully
perform the procedure using a 20° oblique angle which is
smaller than the safe imaginary oblique angle because the
needle tip was already bent 10°. Second, because of the
shorter needle trajectory distance we are able to use of
a shorter needle, which is easier to handle. Third, the de—
scribed bent tip needle has good controllability in minute
change of the advancing needle course.

While CPB was performed in the prone or lateral decu—
bitus position, CT abdomen images were taken in the su—
pine position, Accordingly, the measured values may be
different from the values of the actual position at the time
of the procedure., However, Weber et dl. [2]] reported no
significant differences in anatomical measurements be—
tween supine and prone CT images.

In conclusion, the results of this study shows that a
posterior retrocrural approach of CPB utilizing a bent tip
needle under 20° oblique angle fluoroscopic view is safe
and accurate, Our findings would help improve the safety

of the classic posterior retrocrural approach for CPB.
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