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ABSTRACT

Objective: To evaluate the vertebral level of origin of Celiac Trunk by using Multidetector Computed Tomography
Angiography (MDCTA).

Study Design: Cross-sectional study.

Place and Duration of Study: This study was conducted at the Radiology Department, Ziauddin University
Hospital, Clifton Karachi, from March 2017 to August 2017.

Materials and Methods: Total 160 individuals was taken, 75 (46.9%) females and 85 (53.1%) males without any
abdominal and vascular diseases who visited to Radiology Department, Ziauddin University Hospital, Clifton
Karachi, for Abdominal 3DComputed Tomography Angiography. Subjects who were recruited in this study were
referred to radiology department because of different indications like altered bowel habits, abdominal aches, adrenal
and renal pathologies. In this study origin of celiac trunk at vertebral level was analyzed in both sexes. SPSS version
20 was used for statistical analysis. Data is showed in frequencies and percentages.

Results: At T12 vertebral level, classical celiac trunk was present in (37%) 49 out of 160 individuals while in 28
(21%) individuals classical celiac trunk found between T12- L1 level. In 24 (18%) individuals classical celiac trunk
lies between T11-T12 vertebral levels. Classical celiac trunk in 17 (13%) individuals and 16 (12%) individuals were
found at T11 and L1 vertebral levels respectively. There was no association were found between gender (P= 0.592).
Conclusion: The current study reports that classical celiac trunk found at T12 vertebral level in 37% individual and
12% at L1 level. Vertebral level of origin of celiac trunk between gender is not statistically significant.
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INTRODUCTION

Celiac trunk is the first ventral visceral branch of
abdominal aorta that arises at vertebral level of T12/L1,
just below the aortic hiatus®: 2. Variations in the
celiac trunk’s vertebral level of origin  requires
individualization as it can influence when dealing with
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treatment modality of carcinoma of stomach, pancreas
& hepatobiliary tree because the draining lymph nodes
at risk lie close to the vessel G5

Interventional radiologists have to be cautious about the
celiac trunk’s position. In cases where insertion of
catheter is necessary, vertebral level of origin of celiac
trunk provides it as a landmark for proper localization
and positioning of its orifice. When performing
therapeutic and diagnostic  angiographies, the
interventional radiologists should be aware of different
branching pattern and variations of celiac trunk®.
Celiac plexus lie at the vertebral level of origin of celiac
trunk which consists of a dense network of ganglia is
present on the anterolateral surface of aorta. Patients
who present with upper abdominal carcinoma, chronic
pancreatitis, agonizing retroperitoneal tumors and
chronic abdominal aches are prescribed for celiac
plexus block, if they are not responding to narcotic
analgesia even in higher doses(.

Comprehensive radiological and anatomical assessment
of level of origin of celiac trunk is essential for the
diagnosis of celiac artery compression syndrome
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(CACS) or median arcuate ligament (MAL)
syndrome®. It is a rare disorder which is clinically
characterized by postprandial intestinal pain (caused by
insufficient blood supply to gastrointestinal organs),
vomiting and weight loss ©. CACS is external
compression of celiac trunk by MAL. MAL also
compress celiac ganglion®.

Carcinoma is one of the principal factor of death in
Pakistan, and hepatobiliary cancers are the most
common malignancies observed in male adults @9,
Gastric carcinoma is the 4™ most common malignancy
in world 9 and most common cancer in Asia 2 while
pancreatic cancer is the 11" most common cancer
globally®™, Lymph node removal is essential for
gastric®® and pancreatic cancers®®. Identification of
vascular variations is important preoperatively because
vessels are considered to be the landmark for lymph
node removal®?,

It is fundamental to know the level of origin of celiac
trunk when dealing with hepatic tumors and liver
transplant surgeries. The median arcuate ligament
connects the diaphragmatic crura on each side of the
aortic hiatus. The median arcuate ligament is found at
T12 - L1 level and bridges the crura of the diaphragm
just anterior to the aorta®.The ligament usually passes
superior to the origin of the celiac axis*® (Figure 1 A).
A low insertion of median arcuate ligament or high
origin of celiac trunk may cause extrinsic
compression® (Figure 1 B).

Celiac artery compression syndrome (CACS) or
Median arcuate ligament (MAL) syndrome has clinical
and anatomicalimportance in which celiac axis extrinsic
compression may lead to, nausea or vomiting,
postprandial epigastric aches and weight loss (often
related to "food fear" or fright of pain provoked by
eating).Symptoms may be due narrowing and
compression of the celiac axis, which leads to
compromise in flow of blood. Patients with this
syndrome, in most cases need surgery to achieve celiac
trunk decompression where detailed anatomy of this
region is essential ® as MAL syndrome is related to
level of origin of celiac trunk (9),

Knowledge of level of origin of celiac trunk is
important during celiac plexus block and lymph nodes
removal during upper  abdominal visceral
malignancies”). To block this plexus, the celiac trunk is
a landmark for needle placement”, so it is important to
know the exact anatomic position of celiac trunk in
terms of vertebral level of origin for localization of
celiac plexus.

MATERIALS AND METHODS

It is a cross-sectional study which was performed from
March 2017 to August 2017. Samples were collected
through  Non-probability ~ convenience  sampling
technique. A sample size of 138 subjects were
calculated by using WHO sample size calculator

keeping prevalence at 10%°%78, with bound of error at
5% and confidence level of 95%. Sample size was 160
where, n = z2P(1-P)d2 where n= number of samples, z=
standard error of mean, P= prevalence and d= absolute
precision. Formula used was N= z2pg/d2, with
Prevalence 10%, Precision 0.05 and Confidence level
95%. In this study 160 individual were taken, aged
between 20-60 years. Patients who were recruited in
this study was referred to the radiology department for
abdominal contrast CT (computed tomographic)
examination for various indications. Persons having age
between 20-60 years (males and females)with serum
creatinine level of less than 1.4mg/dl with no
hepatobillary pathologies, pancreatic or abdominal
vascular lesionswere included in the study. Patients
having pancreatic or abdominal vascular lesions,
hepatobillary pathologies, or previous history of liver
transplants, any history of upper abdominal
malignancies and surgeries, abdominal malignancy
distorted vascular anatomy, atherosclerosis and
vasculitis were excluded. Persons having previous
history of any allergic reaction to contrast agents and
pregnant women were excluded from this study

This study was conducted after approval from Ethics
Review Committee of Ziauddin University. Informed
consent was obtained from each participant and a
questionnaire based on their demographic profile,
including age, gender and medical/surgical history was
filled out. MDCTA (multidetector computed
tomographic angiography) of abdominal aorta was
taken. All CT examinations were performed on a 16-
slice MDCT (multidetector computed tomographic)
scanner (Toshiba 16 slicer Alexion, Japan) using the
automatic dose modulation technique (Real Exposure
Control, Toshiba Medical Systems) in the arterial
phase. Contrast material was administered. The subject
was asked to lie in supine position on the platform of
CT scanner and was instructed to hold his/ her breath
for 15 seconds and then the scan was initiated. In order
to define the arterial pattern, analysis was performed in
axial plane with reconstruction techniques in the
coronal and sagittal planes in multiplanar reformatting
images (MPR), as well as by 3D reconstruction with
maximum intensity projection (MIP) and volume
rendered (VR) techniques. The slice thickness was
taken as 5 mm to evaluate the origin of coeliac trunk
and its branches. Images were acquired from the dome
of the diaphragm to the pubic symphysis in
craniocaudal fashion.

Data was analyzed on SPSS version 20. Frequencies
and percentages were calculated for level of origin of
coeliac trunk. In order to identify the level of origin of
celiac trunk, vertebrae was observed in craniocaudally
fashion in coronal, axial and sagittal plane. 12" rib was
also considered which is attached to 12" thoracic
vertebra in an axial plane(Figure 2).
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RESULTS

Vertebral Level of Origin of Celiac Trunk: Classical
celiac trunk was found at T12 vertebral level in 49
individuals (37%), between T12-L1 vertebral level in
28 individuals (21%), between T11-T12 vertebral level
in 24 individuals (18%), at T11 vertebral level in 17
individuals (13%) and at L1 vertebral level in 16
individuals (12%) (Table 1). No significant association
was found between gender (P=0.592) (Table 2).

Table No.l: Frequencies of different level of origin
of celiac trunk

Level of origin of
classical gT n (%)
T11 17 (13%)
T12 49 (37 %)
T11to T12 24 (18%)
Ti12to L1 28 (21%)
L1 16 (12%)

CT (Celiac Trunk), n=number of individuals.

Table No.2: Frequencies of different levels of origin

of celiac trunk with respect to gender
Level of origin p-

of CT Males Females | Value

T11 6(35.3) 11(64.7)

T12 28(57.1) | 21(42.9)
T11to T12 14(58.3) | 10(41.7) 0.592

T12to L1 15(53.6) | 13(46.4)

L1 9(56.2) | 7(43.8)

CT (Celiac Trunk). p-value < 0.05 was considered significant.

Normal Anatomy

Celiac Median arcuate
elic o 4

Median arcuate ligament compressing
arncry ligament of diaphragm

celiac artery

(Karahan,2007)

Figure No.l1 A: Showing(normal) anatomy of
median arcuate ligament (MAL) of diaphragm

B: Showing (abnormal) anatomy of median arcuate
ligament compressing celiac trunk.

(MIP) sagittal contrast CT enhanced image depicts
Celiac Trunkoriginate at T12 vertebral body.

DISCUSSION

Variation found in vertebral level of origin of celiac
trunk needs individualization which can influence when
dealing with treatment planning of carcinoma of
stomach, pancreas & hepatobiliarytree as the lymph
nodes at risk lie adjacent to thisvessel 4 5),
Interventional radiologist should be aware of the
position of the celiac trunk as the vertebral level could
serve as a landmark for the localization of its orifice in
cases where a catheter is to be inserted into it ©.

The celiac plexus (CP) is deeply located in the
retroperitoneum, overlying the anterolateral surface of
the aorta, at the level of the celiac trunk, comprising a
dense network of ganglia that varies considerably in
size, number and positioning: 18, between the levels of
T12-L1 disc space and L2 @9,

Our results showed that classical celiac trunk was found
most frequently at T12 vertebral level i.e.in 49 out of
134 individuals ©™), Our results are comparable to
other studies conducted in India and New York where
the frequency of vertebral level of celiac trunk origin
was found to be at T12 level in (40%) and (34%)
individuals respectively ©: @9 | Study conducted in
Turkey also showed most frequent level of origin of
celiac trunk at T12 (in 79.8% individuals). However,
our results are in contrast with those of studies done on
Albanian and Thai population where T12 was found to
be the 2" most frequent level of origin of celiac
trunk@,
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We found 2" most frequent level of origin of classical

celiac trunk between T12-L1 vertebral level i.e. in 28

out of 134 individuals (21%). Comparable frequencies

of celiac trunk origin between T12-L1 in Indian and

American population®,

In the present study 18% individuals showed 3™ most

frequent level of origin of classical celiac trunk

between T11-T12 intervertebral disc. Similar results

have been reported in an Indian study ©.

In the present study 13% individuals showed the level
of origin of classic celiac trunk at T11 vertebral level.
A study conducted in Turkey showed 3.8% frequency
of celiac trunk origin at T11 vertebral level®, We
could not find any other study reporting the origin of
celiac trunk at T11 vertebral level.

In the present study the lowest frequency of level of

origin of celiac trunk was found to be at L1 vertebral

level in 12% of our sample. An Indian study has also

reported comparable frequency of origin of celiac

trunk at L1 vertebral level i.e. in 12% individuals®). A

study conducted on Thai population also showed

frequency of L1 vertebral level of celiac trunk origin

to be the lowest in their study®@?. However, a previous

study from USA showed the level of origin of classical

celiac trunk at L1 vertebral level to be the 3 most

frequent level in their study with the frequency of

28.5%17),

Our results showed that level of origin of celiac trunk
did not show any significant difference between gender.
A previous study also did not show any significant
difference between gender in vertebral level of
emergence of celiac trunk @,

CONCLUSION

This is the first study conducted in Pakistan on
vertebral level of origin of Celiac trunk on MDCTA.
From the above discussion it has been evident that level
of origin of celiac trunk showed variations among
different populations and ethnic groups. Our results are
closer to Indian population. Thus, we suggest that level
of origin of celiac trunk should be evaluated on
MDCTA carefully before any laparoscopic procedures.
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