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)ABSTRACT

Several techniques for celiac plexus block (CPB) have been described after frequent difficulties in classic approach. In this study we used the CT guidance for CPB trans-aortic approach with a road map for site of needle entry tailored to each patient after failure of classic approach in upper abdominal cancer pain. 
Sixty patient in whom the classic approach had technical problems or ineffective previous classic technique was included in the study. A percutaneous single needle CT guided transaortic celiac plexus block was done at L1 vertebra level preceded by an individualized patient’s CT image simulated block in which geometric parameters for the distance, angle and depth of the blocking needle were measured.  Duration of the block, visual analogue score (VAS) for pain, daily morphine consumption and adverse effects were recorded. 
Five patients were excluded from the study after geometric parameters were taken; because we couldn't pass the needle through this trajectory without injuring the left kidney. The mean VAS and daily morphine consumption were significantly decreased after the block. A part from hypotension and diarrhea there were no major adverse effects. 
The CT guided single needle trans-aortic CPB block for intractable upper abdominal cancer pain is proved to be safe and reliable procedure in difficult and failed cases of classic approach. 
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INTRODUCTION

    The celiac plexus is considered the largest visceral plexus in the body and it is located in the retro-peritoneal space over the anterolateral surface of the abdominal aorta at the origin of the superior mesenteric artery and celiac axis1,2. It is formed by the celiac, superior mesteric and aorticorenal ganglia, they form a dense network of interconnecting nerve fibers3. It is mainly composed of the preganlionic sympathetic efferent fibres from the greater splanchnic (T5–T9), lesser splanchnic (T10,11) and least splanchinic (T12), the posterior trunk of the vagus nerve share in the formation of the plexus by preganglionic parasympathetic fibers. In addition, the visceral afferent fibers that carry nociceptive impulses from the upper abdominal viscera (the distal esophagus to the transverse colon) travel through the celiac plexus beside the splanchnic nerves before terminating in the spinal cord1,3,4. Therefore celiac plexus neurolysis is an effective method to control pain arising from these organs5,6. Celiac ganglion neurolysis have been performed for many years using bony and cutaneous landmarks subsequent to the original description of kappis in 19197. The common practice using fluoroscopy for needle placement in posterior approaches to celiac plexus block is that the needle is introduced at a certain distance from midline with the needle tip directed to L1 vertebral body and ' walked off ' the bone to reach the target area on either side8. However, this approach for CPB sometimes cannot be used in patients whose anatomical relationships of retroperitoneal organs are distorted by tumor growth or by a previously performed surgery. Also, in transcrural celiac block with this technique the needle may injure vital organ resulting in complications9. To avoid such complications, we previously reported a modified, fluoroscopy-guided trans-aortic CPB without major complication10. Computed tomography (CT) technology was used by many authors in the last years, they reported that it allows 3 dimensions image, improve results and decrease complication11. it was mentioned that CT represents at present the best imaging guidance technique in numerous intervention procedures12. Owing to high spatial resolution and the good tissue contrast .it is possible to place precisely and safely the needle on target and lytic agents can be delivered with high reliability. This results in significant reduced morbidity (less than 2.5% out of 756 interventions and improved effectiveness of the various intervention procedures13.
In this study we used the CT guidance in the trans-aortic celiac CPB with a road map for site of needle entry tailored to each patient after failure of classic approach in upper abdominal cancer pain.

PATIENTS AND METHODS

    After approval of local ethics committee and obtaining informed written consent, 60 patients with refractory intra-abdominal cancer pain were recruited from the National Cancer Institute pain clinic between January 2011 and November 2013. Patients whom the classic approach had technical problems (patient can not lay prone, or due to organomegaly) or ineffective previous classic technique were included in the study. Through and detailed pain history was taken, physical examination and complete neurological examination was done for all patients. Patients with coagulopathy, local infection at area of needle insertion, mental disorders, abdominal aortic aneurysm or intestinal obstruction were excluded from the study. Visual analogue Score (VAS) for pain and total dose of morphine were assessed before the procedure. Patients were informed by steps of the CT guided celiac plexus block procedure and its possible complications. Oxygen saturation monitor, heart rate and non invasive blood pressure monitor were applied before and during the procedure. An intravenous catheter (18 G) was inserted 500 cc lactated Ringer solution was infused before the procedure, also 1 gm  third generation cephalosporin was injected. Midazolam 0.03 mg/kg was given intravenously for sedation. Usually the block were performed in prone position but if patients couldn't' tolerate lying prone they were placed in the lateral position. We obtained an additional CT image to map the pathway of the blocking needle with the patient in a position that will be taken for the subsequent procedure. CT scans of thin sections (5-mm thick at 5-mm integrals) were obtained across the lower border of T12 to the upper border of L2. We selected L1 level where the aorta is located left anterior to the L1 body. The following measurements were taken: First, a line traversed between the anterior margin of vertebral body and the vital organs without contact, passing through the aorta just anterior to its anterior Wall (representing the endpoint of the needle advancement) (fig. 1-A) second, a line from the midline at spinous process medially to left lateral at needle entry point (distance from the midline to the needle entry point across the skin) (fig. 1-A) Third, the angles between the needle trajectory lines and the skin surface were measured in degree (fig. 1-B) with a protractor14. After measuring the three parameters Simulating needle placements were then implemented on each image then a single needle (chiba 15 cm, 20G) was passed through the posterior and anterior wall of the aorta by way of a left posterior paravertebral approach (fig. 1-C). After the needle had traversed the anterior aortic wall and was in the pre-aortic space, aspiration was performed before injection to prevent systemic distribution of the neurolytic agent15. Once the needle position was confirmed in the pre-aortic space, 3–4 ml of nonionic dye is injected to monitor its [image: C:\Users\Ali Eissa\Desktop\fig 4.jpg][image: C:\Users\Ali Eissa\Desktop\fig 3.jpg][image: C:\Users\Ali Eissa\Desktop\fig 2.jpg][image: C:\Users\Ali Eissa\Desktop\fig 1.jpg]distribution (fig. 1-D) then 40 ml (50% alcohol) was injected. Patients were observed closely in the  (
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)recovery room for an hour after the procedure and referred to the ward to be noticed for adverse effects and pain relief. Geomatric parameters (Needle depth, angle of needle introduction, and the distance between the need entry point and the midline) were recorded; also the duration of the block was recorded. The analgesic efficacy of the block was evaluated by assessing the total morphine consumption and the VAS before the block, 1, 2, 4, and 8 weeks after the block. Gradual withdrawal of opioid drugs was tried according to the patient's needs.  The technique was considered successful if there is reduction in the dose of morphine or there was satisfactory pain relief (VAS > 3). Adverse effects related to the procedure such as failure to introduce the needle and complete the technique, failure to relived pain, needle related pain, retroperitoneal hematoma, preumothorax diarrhea, organ injury, postural hypotension and neural injury were recorded. 
Statistical analysis 
Statistical analysis was carried out using stat view for windows software package version 4.57 (APACUS concepts, Berkely, CA). Data were represented as means±SD, percentage, and number. Statistical analysis was performed using wilcoxon signed-rank test for VAS score changed from the baseline. Morphine consumption was tested using paired t-test, statistical significance was accepted for p value less than 0.05.

RESULTS

    Demographic data and duration of the block are shown in table 1.

Table 1. Demographic data and duration of the block.
	Variable
	Value
(n=60)

	Age (year) 
	60±9

	Gender (M/F)           
	38/22

	Weight (kg) 
	63±7

	Height (cm) 
	165±8


Data are presented as mean±SD and number.

Clinical data are shown in table 2. Duration of the block was 50±6.8 minutes. Five patients were excluded from the study due to narrow window as it was impossible to introduce the needle without penetrating the left kidney (table 3). The morphine consumption was decreased significantly (p > 0.05) one week after the block however, two, four, and eight weeks after the block there was significant decrease in morphine consumption compared to both preblock and one week after the block, (table 4). The success rate was in 92.7% after 2 hours, one week, and 4 weeks and reduced to 90% after 6 weeks, and to 88% after 8 weeks. The mean VAS decreased significantly (P > 0.05) 2 hours after injection compared with the pre-block period and was sustained through the study periods (table 5). There was no major adverse effects and complications (table 6).

Table 2. Clinical data.
	Variable
	Value
(n=60)

	Cancer diagnosis
Cancer pancreas
Hepatocellular carcinoma
Cancer stomach
Biliary carcinoma
Lower third oesophagus
	
21
18
9
5
7

	Causes of failure of classic approach
Inaccessible classic approach
Failure of pain relief 
 patient can't lay prone
	
20
12
28


Data are presented as number. 


Table 3. Geometric measurements.
	Variable
	Value
(n=60)

	Distance from midline(cm)
	4.2±1.3

	Angle of entry (degree)
	62±7.2°

	Depth of needle(cm)
	12±2.4


Data are presented as mean±SD.

Table 4. Morphine consumption.
	Variable
	Value
(n=55)

	Pre-block
Post-block (1 week)
 Post-block (2 weeks)
Post-block (4 weeks)
Post-block (8 weeks)
	160±12
75±13*
54.6±12*†
58.3±14*†
52.7±11*†


Data are presented as mean±SD.
*= significant compared to preblock. 
†= significant compared to 1 week.
 
Table 5. Visual analogue score.
	Variable
	Value
(n=55)

	Pre- block
	74±6

	Post-block (2 hours)
	25±5*

	Post-block (1 week)
	28±2*

	Post-block( 2 weeks)
	24±9*

	Post-block (4weeks)
	29±3*

	Post-block (8 weeks)
	25±6*


Data are presented as mean±SD. 
*= significant compared to preblock.


Table 6. Adverse effects.
	Variable
	Value
(n=55)

	 Failure to relieve Pain
	4 (7.3%)

	Needle related pain 
	6 (10.97%)

	Retroperitoneal hematoma
	0(0%)

	Pneumothorax
	0(0%)

	Diarrhea
	8 (14.5%)

	Organ injury
	0(0%)

	Postural hypotension
	15 (27.2%)

	Neural injury
	0(0%)


Data are presented as number(%).


DISCUSSION

    Pain management of advanced upper abdominal malignancy is of paramount importance. The ineffectiveness and side effects of narcotic drugs has led many pain therapists to recommend chemical neurolysis of celiac plexus for pain control16-19. Chemical neurolysis of celiac plexus is a highly effective technique that blocks transmission and produce significant or complete control of deep visceral pain16-19.
To perform neurolysis safely and get good results, pain therapist should have a perfect understanding of the anatomical relationship of the celiac plexus and its surrounding structures, which achieve the safest possible technique14. The usual, unguided technique uses the midline, twelfth rib, and needle contact with the vertebral body as landmarks7. An unguided technique cannot consider the anatomical variations that may be present8,9. Currently all celiac plexus block are achieved under imaging guidance20. The best imaging modality for the block remains controversial. For posterior approaches, the fluoroscopy and CT imaging are the most commonly used methods21. Fluoroscopy although it dynamically monitors needle advancement and dye-containing injectate spreading with continuous imaging, it doesn't show anatomic details21. CT imaging provides anatomic details but it is more time consuming and with more radiation exposure22, in a study done by (Jeong Min Lee 2000) on 28 patient (having upper abdominal malignanay) using CT technology, by three different techniques, anterior CT guided, posterior bilateral transcrural, and one needle trans-aortic CT guided techniques reported that every technique has its merits and demerits, compared to the others. He postulated that Two–needle transcrural approach permitted the spread of injected material anterior to the aorta, where the celiac plexus is most concentrated, and avoiding the risk of somatic nerve root injury. Single needle transa-ortic technique, despite the potentiality of aortic trauma and subsequent occult retroperitoneal hemorrhage, may be safer than the classic two-needle posterior approach. However both techniques of posterior approach are not suitable for terminally ill patients who are unable to tolerate the prone position and those who required meticulous monitoring and good ventilation. His results showed that 21(78%) patients had some pain relief but little or significant benefit was noted in seven patients23. Despite the controversy about the imaging guidance modality, the method to place the blocking needle has not changed much from its original technique24. The methodological description in literature has a character of, one set of needle introduction parameters fits all patients whatever the situation may be whereby: the needles are introduced on each side with an equal distance from the midline (7 Cm off the midline)18. The needles are introduced on each side with angle from the skin surface (45 or larger), the needle tips are to slide off the body of the vertabra equally on each side25-26. In our study using the CT guidance, we performed a block simulated on every individual patient’s CT image to obtain relevant measurements before subsequent block. The patient is positioned on the CT table in a position allowing for the shortest and least complicated route to the celiac plexus. Appropriate patient positioning is vital for a successful procedure because not only does it determine a safe percutaneous path, it also ensures patient comfort, which minimizes motion. We demonstrated a great difference from this classic description in all aspects, where the needle trajectory required a much closer distance to the midline (4.2±1.3 Cm) with steep angle (62±7.2). This observation is also different from the classic trans-aortic teaching. In which, left-sided needle is to be inserted 7–8 cm lateral to the midline and advanced until the pulsation emanating from the aorta and transmitted to the advancing needle is noted26, then pass through the aorta till cessation of blood flow27. The aortic pulsation felt through an advancing needle a traumatically is frequently difficult. If the needle is placed through the ‘window’ which is tailored to each patient, the intentional searching for the aortic pulsation with an advancing needle becomes unnecessary. It is to be considered that 5(8.3%) patients were excluded from the study; because of failure to introduce the needle bypassing the bone without injuring the left kidney had tight proximity of various vital organs to the vertebra. All posterior approaches to CPB would be traumatic and unsafe. In these cases, we would recommend the use of ultrasound-guided gastroscopic CPB anteriorly. Thanks to preview of their CT images before CPB that could discover this condition and thus avoid traumatic attempts. In a study done by (I.Y. yang et al 2011) where they studied Transcrural coeliac plexus block simulated on 200 computed tomography .The characteristics of their 200 patients whose CT images of the upper abdomen were reviewed, 107 patients with normal upper abdomen, 93 had pathologies including, 21 with pancreatic cancer, one with liver cancer one with oesophageal cancer and 70 patient with chronic pancreatitis. They concluded that In 400 attempted needle simulations, 30 (7.5%) failed because it was impossible to bypass the vertebra without penetrating  vital organs. 25 failures (83.3%) occurred in the right side, 5 (16.7%) in the left side, and in 4 patients, no trajectory line could be placed on either side. The 370 (rest of needle placements) were successful. When studying laterality, the needle placements in the right side, needed a mean distance 7.04 cm from the midline with a mean angle 61.1⁰ to the skin surface. These parameters were similar to the classic approach. But On the contrary, the left- sided needle placements needed a much shorter mean distance 3.85 cm with a much steeper mean angle (84.1) when compared with the right side14. This left side parameters are similar to ours in mean distance but the mean angle is much steeper as in our trans-aortic approach we were required to proceed more anterior. Although using CT modality is time consuming and with more radiation exposure, the results was encouraging, as it revealed significant pain relief in patients whom the classic approach had technical problems (organomegally or patients canʹt lay prone) and thus cannot be done or ineffective in previous classic technique. This was demonstrated by decrease in both morphine consumption and VAS. The positive encouraging results of this study could be related to accurate and individualized CT guidance that allowed exact localization of the needle adjacent to the ganglia and avoided penetration or injection into spinal cord, kidney, liver, or other structure. It is to be considered that 4 patients in whom the classic approach was not effective still exhibited no pain relief, and many patients continued on high dose of morphine, this could be due to the presence of alternative pathway from extensive tumor involvement, anatomic variations, or inability to access the neurolytic agent to the celiac plexus because of tumor or scar tissue encasing the aorta. Side effects after the celiac plexus block with alcohol were observed in our technique as well as in the conventional methods20-27. These included diarrhea, or postural hypotension due to the blockade of the sympathetic components of the plexus and it resolved spontaneously. Needle induced pain was minimal as it was only single puncture at a definite site we didn't report any major complication, like pneumothorax, organ injury or neural injury. For radiologists who have not yet performed celiac plexus block (John R. Haaga et al)28  reported  several important technical points that should be considered . A considerable number of pateints may develop transient hypotension due to the blockade of the sympathetic components of the plexus and this will resolve spontaneously. Due to irritation from the injected alcohol, some patients may experience severe, but temporary diaphragmatic pain. (Jeong Min Lee 2000) in his CT guided CPB reported that the complications were relatively mild, with mild hypotension and transient diarrhea. No patients had neurological symptoms and patients had no long term sequale23.
In conclusion , CT guided transaortic celiac plexus block is an easy ,safe and effective technique and can be done as an alternative to fluoroscopic guided techniques We would advocate performing a block simulated on every individual patient’s CT image to obtain relevant measurements before subsequent block thus the blocking needle placement should be individualized. 
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