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Bloqueio do plexo celíaco: estudo anatômico e simulação em tomografia computadorizada
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Abstract

Resumo

Objective: To analyze anatomical variations associated with celiac plexus complex by means of computed tomography simulation, assessing

the risk for organ injury as the transcrural technique is utilized.

Materials and Methods: One hundred eight transaxial computed tomography images of abdomen were analyzed. The aortic-vertebral,

celiac trunk (CeT)-vertebral, CeT-aortic and celiac-aortic-vertebral topographical relationships were recorded. Two needle insertion pathways

were drawn on each of the images, at right and left, 9 cm and 4.5 cm away from the midline. Transfixed vital organs and gender-related

associations were recorded.

Results: Aortic-vertebral – 45.37% at left and 54.62% in the middle; CeT-vertebral – T12, 36.11%; T12-L1, 32.4%; L1, 27.77%; T11-

T12, 2.77%; CeT-aortic – 53.7% at left and 46.3% in the middle; celiac-aortic-vertebral – L-l, 22.22%; M-m, 23.15%; L-m, 31.48%; M-l,

23.15%. Neither correspondence on the right side nor significant gender-related associations were observed.

Conclusion: Considering the wide range of abdominal anatomical variations and the characteristics of needle insertion pathways, celiac

plexus block should not be standardized. Imaging should be performed prior to the procedure in order to reduce the risks for injuries or for

negative outcomes to patients. Gender-related anatomical variations involved in celiac plexus block should be more deeply investigated,

since few studies have addressed the subject.
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Objetivo: Analisar variações anatômicas relacionadas ao bloqueio do plexo celíaco por meio da simulação por tomografia computado-

rizada e avaliar a possibilidade de transfixação de órgãos pelo método transcrural.

Materiais e Métodos: Cento e oito imagens de tomografias computadorizadas transaxiais abdominais foram analisadas. As relações

aorto-vertebral, tronco celíaco (TCe)-vertebral, TCe-aórtica e celíaco-aorto-vertebral foram registradas. Em cada imagem foram dispostas

duas trajetórias de agulhas, a 9 cm e a 4,5 cm à esquerda e à direita da linha média. Os órgãos vitais transfixados e associações

relacionadas ao gênero foram registrados.

Resultados: Aorto-vertebral – 45,37% esquerda e 54,62% central; TCe-vertebral – T12, 36,11%; T12-L1, 32,4%; L1, 27,77%; T11-

T12, 2,77%; TCe-aórtica – 53,7% esquerda e 46,3% central; celíaco-aorto-vertebral – L-l, 22,22%; M-m, 23,15%; L-m, 31,48%; M-l,

23,15%. Em nenhum dos critérios analisados houve correspondência no lado direito e nem associação significativa entre os gêneros.

Conclusão: O bloqueio do plexo celíaco não deve ser padronizado, em razão das amplas variações anatômicas abdominais e das

características próprias de cada acesso, sendo necessário o registro de imagem prévio ao procedimento para cada paciente, visando

diminuir riscos de lesão. Registros sobre a variação anatômica quanto ao gênero, relacionados ao bloqueio do plexo celíaco, devem ser

aprofundados.

Unitermos: Bloqueio do plexo celíaco; Acesso transcrural; Tomografia computadorizada; Anatomia.
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INTRODUCTION

Celiac plexus block (CPB) is prescribed in cases of upper

abdomen cancer, chronic pancreatitis, metastases, painful

retroperitoneal tumors and chronic abdominal pain in pa-

tients who do not respond to treatment regimens based on

high-dose narcotic analgesia(1–3). Since the beginning of the

20th century, the CPB technique has been adapted, giving

rise to a variety of techniques that differ mainly in the type

of access, the instruments used, sedation, neurolytic solu-

tions, imaging guidance and timing in the course of the dis-

ease. The variations and combinations of techniques stand
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as a means to increase the chances of success in the proce-

dure as well as to reduce the occurrence of complications

and morbidity(4–8).

The celiac plexus (CP) is deeply located in the retroperi-

toneum, overlying the anterolateral surface of the aorta, at

the level of the celiac trunk (CeT), comprising a dense net-

work of ganglia that varies considerably in size, number and

positioning(6–13). It originates from sympathetic fibers of

splanchnic nerves, extending from T5 to T12, and contain-

ing preganglionic splanchnic afferent fibers, preganglionic

parasympathetic fibers and postganglionic sympathetic fibers.

The CP is found in the epigastrium, posteriorly to the stom-

ach and the pancreas, and anteriorly to the diaphragmatic

pillars, where it surrounds the CeT, the superior mesenteric

arteries and the aorta. The visceral pain transmitted by the

CP is related to the pancreas, diaphragm, stomach, liver,

spleen, small bowel, transverse colon, suprarenal glands,

kidneys, abdominal aorta and mesenterium(7,13,14).

The retrocrural, transcrural, transaortic and anterior ap-

proaches are the most commonly utilized in CPB, differing

from each other in needle directioning, insertion angula-

tion and pathway, as well as in patient positioning, among

other factors that involve risks and benefits peculiar to each

technique. In CPB, the imaging guidance utilized to visu-

alize the correct insertion of the needle and to confirm con-

trast medium spread is most commonly done with either

computed tomography (CT), ultrasonography or fluoros-

copy(6–8,12,15–18). The decision on which individual tech-

nique to adopt should be based on the available facilities,

clinical expertise, the patients’ physical condition, and on

the disease severity(18).

CPB may pose risks to the patient, depending on the

technique employed and on abdominal anatomical varia-

tions(19). Although complications have been recorded in less

than 2% of patients submitted to CPB, diaphragmatic irrita-

tion, orthostatic hypotension, pneumothorax, pericarditis, in-

tervertebral disc injury, retroperitoneal abscess, transient

diarrhea, artery dissection, pleuritis and neurologic damage

have been reported(8,17). In spite of that, reports in the lit-

erature confirm the significant benefits to the quality of life

of patients who undergo this procedure(4,17,18,20,21).

The variation in CPB techniques adopted since 1919(3)

and the scarcity of studies reporting problems after this pro-

cedure such as organ transfixion and neurologic injury, or

even discussing the anatomical variations of structures in-

volved in CPB unveil the need for further information re-

garding this relevant analgesic resource.

The present study was aimed at analyzing the anatomi-

cal variations of structures involved in CPB and implement-

ing one of the techniques described in the literature by means

of simulations utilizing CT. Axial CT sections of the abdo-

men of adult patients were analyzed to assess one of the main

risks involved in this procedure, i.e., injury to organs or

structures caused by the needle insertion towards the CP

region.

MATERIALS AND METHODS

Transaxial contrast-enhanced abdominal CT images

(one-centimeter-thick slices) of 108 adult patients (72 women

and 36 men), recovered from the Siemens Syngo® system

were analyzed. The CPB simulation was based on an adapted

version of the transcrural method(22).

For each patient, an axial section at the level of the CeT

was utilized to assess the aorta in the craniocaudal direction,

from the diaphragm aortic hiatus to the first anterior branch

of the abdominal aorta. The celiac trunk was identified ac-

cording to the following criteria: 1) the first anterior branch

of the abdominal aorta; 2) divided into left gastric artery,

common hepatic artery, and splenic artery; 3) different from

the superior mesenteric artery.

The location of the aorta was determined in relation to

the vertebral body at the level of the CeT emergence, and

defined as follows: anterior to the left third (l); anterior to

the middle third (m); and anterior to the right third (r) of

the vertebral body.

The site of CeT emergence was determined in relation

to the vertebral column. As the axial CT sections were ana-

lyzed in the craniocaudal direction, the CeT origin was iden-

tified taking the aorta as a reference, at the level of either a

vertebral body or an intervertebral space, and recorded as

follows: at left (L); at the middle (M); at right (R) of the

aortic wall. The celiac-aortic-vertebral topographic relation-

ship was analyzed and divided into the groups L-l, M-m, L-m

or M-l, L-r and R-l.

Lines representing the needles pathway were drawn on

the axial image where the CeT origin was identified. From

the midline defined as the vertebral spinous process, two lines

were drawn on each side of the vertebral body. The original

image was rotated 180° so as to simulate the prone position

of a patient during the virtual procedure. The first line (L9)

was drawn starting 9 cm away from the midline on the skin

surface, tangentially to the vertebral body and crossing the

diaphragmatic pillars. The second line was drawn accord-

ingly, though 4.5 cm away from the midline (L4.5). The vital

organs transfixed by L9 and L4.5 as well as the correlation

between patients’ gender and the analyzed criteria were re-

corded.

Descriptive statistics were utilized in the data analysis

and the data are expressed as means ± standard deviation.

The CeT emergence sites and their topographic relationships

are presented as percent values. The exact Fisher test was

used to analyze the association between patients’ gender, CeT

emergence site and topographic relationships. The software

Bioestat 5.00® was utilized in the statistical analysis, con-

sidering 0.05 as significance level (p ≤ 0.05).

RESULTS

In the present study, CT images of 108 individuals, 72

women and 36 men, were analyzed. Most patients presented

normal CT findings. In the cases where alterations were

detected, the following conditions were most commonly
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diagnosed: renal cyst (12.03%, n = 13); renal lithiasis

(8.33%, n = 9); hepatic cyst (5.55%%, n = 6); liver metasta-

sis (4.6%, n = 5); colon diverticula (3.7%, n = 4); hepatic

nodules (2.77%, n = 3); and retroperitoneal lymph node

enlargement (2.77%, n = 3). Renal carcinoma and hepato-

cellular carcinoma were also diagnosed.

As regards CeT emergence site in relation to the verte-

bra, in 36.11% of the cases it emerged at the level of T12;

in 32.4%, between T12 and L1; in 27.77%, at the level of

L1; and only in 2.77%, between T11 and T12.

The results regarding celiac-aortic-vertebral topographic

relationship showed correspondence at the left aortic wall

(L-l) in 22.22% of cases, at the middle (M-m) in 23.15%, at

the left-middle (L-m) in 31.48%, and central-left (M-l) in

23.15% of cases. No correspondence at the right side of the

aortic wall was observed.

The percentages of organs transfixed by lines L9 and L4.5

are demonstrated on Table 1. Table 2 shows the results re-

garding organ transfixion by L9 and L4.5 describing a needle’s

pathway observed in the present study and in the study de-

veloped by Yang et al.(22). Images of some transfixed organs

are shown on Figure 1.

No significant correlation was observed between gen-

ders and celiac-vertebral, aortic-vertebral, celiac-aortic and

celiac-aortic-vertebral topographic relationships.

DISCUSSION

Scarce information is found in the literature on the ra-

diographic anatomy of structures involved in CPB. The ana-

tomical variations in the CeT and adjacent structures in the

Table 1—Occurrence of organs and structures transfixion by needle insertion

lines L9 and L4.5.

Organs and structures

Liver

Kidneys

Spleen

Aorta

Inferior vena cava

Portal vein

Lungs

Tumor mass

Right side

12.03%

19.44%

—

68.51%

—

—

67.59%

1.85%

Left side

—

23.15%

4.62%

97.22%

—

—

51.85%

—

Right side

8.33%

0.92%

—

2.7%

25%

—

54.62%

1.85%

Left side

—

0.92%

0.92%

78.7%

0.92%

0.92%

44.44%

0.92%

L9 L4.5

L9, line 9 cm; L4.5, line 4.5 cm.

Table 2—Organs transfixion by the two needle insertion pathways, L9 and L4.5, observed in the present study and in the study developed by Yang et al.(22).

Present study Yang et al.(22)

Organ

Kidneys

Aorta

Inferior vena cava

Lungs

Liver

L9 L4.5 L9 L4.5

Right side

19.44%

68.51%

—

67.59%

12.03%

Left side

23.15%

97.22%

—

51.85%

—

Right side

0.92%

2.7%

25%

54.62%

8.33%

Left side

0.92%

78.7%

0.92%

44.5%

—

Right side

58%

68%

4%

—

24%

Left side

64%

90%

6%

—

—

Right side

4%

10%

48%

—

4%

Left side

4%

84%

—

—

—

L9, line 9 cm; L4.5, line 4.5 cm.

Figure 1. A: Needle insertion pathway 9.0 cm to the right of the midline, indicat-

ing transfixion of lungs. B: Needle insertion pathway 4.5 cm to the right and to the

left of midline, indicating transfixion of lungs.

A

B
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abdomen, which play an essential role in the guidance of the

needle during block procedures have not been duly investi-

gated(5,22).

As regards the celiac-aortic-vertebral topographic rela-

tionship, Yang et al. have reported twice as many cases as

compared with the present study, particularly for the L-l

group(22). The present results do not reveal any correlation

on the right side, which is corroborated by the low frequency

reported in the mentioned study (0.5% for both L-r and R-l).

The data of the present study regarding the site of CeT

emergence from the aorta are similar to those reported by

Yang et al.(22). On the other hand, as regards celiac-verte-

bral topographic relationship, Yang et al. have observed CeT

emergence site between T11-and T12 in 6.5% of cases, as

compared with only 2.77% observed in the present study.

Data about gender-related associations reported by

Puelma et al.(23)
 demonstrate correlation with T12 in 50%

of male and in 52,9% of the female patients, and with L1 in

50% and 47.1% respectively.

A significant difference in the aortic-vertebral topo-

graphic relationship was observed as the data from de present

study are compared with those reported by Yang et al.(22),

who reported 70% anterior to the left third, 29% anterior to

the middle third, and 1% anterior to the right third of the

vertebral body.

The risk for organ injury by needles in CPB according

to two lines drawn from the midline was analyzed. In the

present study, the right and left lungs were transfixed by the

needle pathways corresponding to both lines (Figure 1),

while the results reported by Yang et al.(22) did not reveal

any possibility of pneumothorax. Additionally, results regard-

ing injury to kidneys, inferior vena cava, aorta and liver were

also very different from those reported by the mentioned

study (Table 2). Such differences observed between the two

studies clearly reveal the key role played by anatomical varia-

tions in CPB.

Kidney transfixion is most likely to occur as the needles

are inserted < 7.5 cm away from the midline and as they run

laterally to the vertebral body(6). Injury to the pancreas, stom-

ach and liver as well as pneumothorax are rarely reported in

the literature(5,7,17,24,25). Injury to kidneys and lungs, for ex-

ample, has never exceeded 0.8%(24). The imaging guidance

with CT may minimize the occurrence of such complica-

tions(6).

In an effort to simulate new needle pathways to the CP

to avoid organs injury, 7.5% of the 400 simulations on im-

ages were excluded from the study because of the occurrence

of organ transfixion(26). The same study reported difference

in the distance between the site where needles were inserted

and the midline (IP-ML) in men and women; larger distances

were observed in men. Significant differences were also

observed between the right side (7.04 cm) and the left side

(3.58 cm) for this criterion. A distance of about 7.5 cm was

suggested for both sides, though it might vary between 4 cm

and 10 cm(27).

The IP-ML distance in male patients with pancreatitis

was larger (7.47 cm on the right side and 3.78 on the left

side), as compared with female patients with the same condi-

tion (6.64 cm on the right and 3.25 cm on the left side)(22,26).

In the present study, the diseases detected on images did not

have any influence on anatomical aspects and therefore no

change was required in the needle pathway up to the CP.

In the literature approaching CPB, there are scarce data

about abdominal anatomical variations in men and women,

which has been reported in a study developed by McCartney

et al.(5). In the present study, no correlation was observed

between gender and CeT-vertebral, aortic-vertebral, CeT-

aortic and celiac-aortic-vertebral topographic relationships.

Similarly, data previously published on the CeT-vertebral

topographic relationship were not significant(23).

There is controversy about the most appropriate imag-

ing method for guidance in CPB(3,5,6,18). In another study,

Yang et al. recommend the use of preprocedural CT images

and fluoroscopy during the procedure(28). Other authors un-

derstand that CT-guidance is more appropriate both previ-

ously and during the procedure, considering that risks are

considerably reduced with the use of this method(7,8,17,25,29,30).

CONCLUSION

CPB should not be standardized, considering the wide

range of gender-related abdominal anatomical variations, lat-

erality and pathologies, as well as the characteristics of needle

insertion pathways. Imaging should be performed prior to

the procedure in order to reduce the risks for injuries or for

negative outcomes to patients.

Gender-related anatomical variations of structures in-

volved in celiac plexus block should be more deeply investi-

gated, since few studies have addressed the subject.

The present study may contribute for the knowledge on

the anatomy of abdominal arteries required in other inva-

sive surgical, diagnostic or therapeutic procedures.
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