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COMPUTER TOMOGRAPHIC EVALUATION OF THE PANCREATICO-VERTEBRAL SPACE. 
DIMENSIONS, VARIABILITY, CONTENT (Abstract): Introduction: Imaging diagnosis is based 
on the existence of constant and easily identifiable anatomical landmarks. When evaluating small 
topographic regions, the importance of using anatomical landmarks becomes obvious. In the 
pancreatic-vertebral space are found the large prevertebral vessels, their branches, the left renal 
vein, the portal vein with its tributaries, lymph nodes, the efferents of the celiac ganglia that 
participate in the formation of the mesopancreas, and the diaphragmatic pillars. Materials and 
methods: Following a 1 year retrospective observational study involving a number of 100 patients 
without a history of pancreatic pathology, with age between 26 and 78 years, who were evaluated 
within the imaging clinic “REMENIX” from Galati, using a Philips CT MX 16 slices. Results: 
The location of the pancreatic-vertebral space varies depending on the spine, corresponding to the 
T11-L2 vertebrae, most frequently being positioned at the T12-L1 level. The pancreatic-aortic 
space varies between 1.03 and 5.59 cm. The cranio-caudal diameter of the pancreas at the level 
of the body varies between 1.62 and 4.5 cm. The intermezenteric-portal space varies at the upper 
level between 1.05 and 4.4 cm and at the lower level between 0.12 and 1.69 cm. The most vari-
able elements of the pancreatico-vertebral space found in our study are: the presence of two left 
renal veins, the absence of the celiac trunk, the existence of a right hepatic artery from the supe-
rior mesenteric artery, the existence of a single hepatic artery from the superior mesenteric artery. 
Conclusions: The variability of the pancreatico-vertebral space is remarkable in terms of location 
and content. We believe that our observations can improve the imaging diagnosis and can be used 
by the surgeon to perform a resection of the mesopancreas in cephalic pancreatectomy. Key-words: 
PANCREAS, COMPUTED TOMOGRAPHY, PANCREATIC-VERTEBRAL SPACE, INTER-
MESENTERIC-PORTAL SPACE

INtRODuCtION
Imaging diagnosis is based on the existence 

of constant and easily identifiable anatomical 
landmarks. When evaluating small topographic 
regions, the importance of using anatomical 
landmarks becomes obvious. In the pancreatic-
vertebral space are found the large prevertebral 
vessels, their branches, the left renal vein, the 
portal vein with its tributaries, lymph nodes, 
the efferents of the celiac ganglia that partici-
pate in the formation of the mesopancreas, and 
the diaphragmatic pillars.

Our study identifies a situation variability 
of the entire space and also content variability. 
We aimed to identify and delimit the mesenter-
ic-port retropancreatic space, a space that con-
tains the efferent flow of celiac ganglia that 
participates in the formation of the mesopan-
creas. Another space that I evaluated is the 
aortic-pancreatic space.

We believe that our observations may improve 
the CT imaging diagnosis and may be used by 
the surgeon in the event of mesopancreatic re-
section in the case of cephalic pancreatectomy.
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mAtERIALS AND mEthODS
Following a 1 year retrospective observa-

tional study involving a number of 100 patients 
without a history of pancreatic pathology, with 
age between 26 and 78 years, who were evalu-
ated within the imaging clinic “REMENIX” 
from Galati, using a Philips CT MX 16 slices. 
Patients were divided into groups based on gen-
der and age. We assessed the position of the 
vertebro-pancreatic space depending on the 
spine, the pancreatic cranio-caudal diameter in 
sagittal sections, the distance between the pos-
terior edge of the pancreas and the aorta, as 
well as the dimensions of the inter-mesenteric-
portal space.

All patients underwent a noncontrast CT 
scan followed by arterial, portal and late venous 
phase. Patients received 1.5 ml / kg of non-
ionic iodate contrast (350 L mg / ml) with a 
single-phase injection using an automatic injec-
tion. The contrast agent was administered at a 
flow rate of 3 ml / s in all patients.

The following statistical tests were used for 
statistical data processing, at a significance 
level of 5%:
1. Anderson-Darling tests and Shapiro-Wilk 

normality test for data distribution.
2. Grubbs test for the presence of outliers (out-

liers)
3. Fisher’s test for comparing the dispersions 

of a variable with normal distribution be-
tween two independent groups;

4. Bonett and Levene tests to compare the dis-
persions of a variable with non-normal dis-
tribution between two independent groups;

Fig. 1. The pancreatico-vertebral space 
(Ao = aorta, PV = portal vein, P = pancreas, 

SMA = superior mesenteric artery)

Fig. 2. Hepatic artery originating from the 
superior mesenteric artery (SMA = superior 

mesenteric artery, HA = hepatic artery

Fig. 3. Variability of the aortic branches. Lack of 
the celiac trunk. Reformatted in coronal plane 
(SMA = superior mesenteric artery, HA = 

hepatic artery, SA = splenic artery

Fig. 4. Variability of the aortic branches. 
Lack of celiac trunk. Reformatted in plan axial 

(SMA = superior mesenteric artery, 
HA= hepatic artery, SA = splenic artery
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5. The t-student test used for independent sam-
ples in order to compare the averages of a 
variable with normal distribution between 
two independent groups;
The collected data were organized using Mi-

crosoft Office Excel and were statistically pro-
cessed using Microsoft Office Excel - Data 
Analysis and Statistical Analysis program Mini-
tab (State College, Pennsylvania, USA).

RESuLtS
 The pancreatico-vertebral space is delim-

ited on the one hand between the posterior face 
of the pancreas, at the level where it passes 
anteriorly to the spine, and on the other hand 
between the anterior face of the vertebral bod-
ies (fig. 1). This space is dominated by the 
presence of the descending abdominal aorta, 
from which, retropancreatic, the origin of the 
superior mesenteric artery is usually highlight-
ed, which can be the source of additional he-
patic vessels, and sometimes a single hepatic 
artery can leave the superior mesenteric artery 

(1,2) (fig. 2). At the upper edge of the pan-
creas is the emergence of the celiac trunk and 
its branches can be highlighted, which are sub-
ject to variability (3). In our images we notice 
the lack of the celiac trunk, and from the su-
perior mesenteric artery originate the hepatic 
artery, to the right, and the splenic artery, to 
the left (fig. 3, fig. 4).

Around the superior mesenteric artery are 
concentrated the efferents of the celiac ganglia 
which constitute a nerve blade with conjunc-
tive-adipose and lymphatic content (4,5). This 
structure is known in the literature as being part 
of the mesopancreas (6–8) (fig. 5).

The renal veins flow into the inferior retro-
pancreatic vena cava. Their number and dispo-
sition is variable, as we show in figure 5, in 
which there are two left renal veins, one that 
passes superior and anterior to the aorta, re-
spectively another that passes inferior and pos-
terior (9,10) (fig. 6).

In addition to morphological observations, 
we sought to highlight statistical observations. 
Thus, we correlated the position of the pancre-
atic-vertebral space in relation to the spine tak-
ing into account the sex and age of the patients. 
It can be observed that most frequently this 
space is located at the level of T12-L1 in the 

Fig. 5. Celiac ganglia and diaphragmatic pillars

Fig. 6. Variability of the left renal vein (IVC = 
inferior vena cava, LRV = left renal vein

Fig. 7. Location of the pancreatico-vertebral space 
in relation to the vertebral bodies
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case of males, while in the case of females an 
equivalent localization is observed at the level 
of L1-L2 (fig. 7).

We evaluated the variability of the distance 
from the aorta. We considered that this is one 
of the most important elements for the surgeon, 
which can be taken into account when establish-
ing the strategy. This distance varies between 

Fig. 8. Distribution of distance from the aorta 
according to sex

1.03 and 5.59 cm, it is greater for men than 
for women (fig. 8).

We evaluated the variability of the space 
between the portal vein and the superior mes-
enteric artery. Basically, this space is known by 
surgeons as the retroportal space and corre-
sponds to the retroportal blade of the Treitz 
fascia. The dimensions of this space favors the 
retroportal surgical takeoff and the skeletoniza-
tion of the portal vein. We found that this space 
varies higher between 1.05 and 4.4 cm, with 
an average distance of 2.03 cm for women and 
2.25 cm for men, and lower between 0.12 and 
1.69 cm, with an average distance of 0.59 cm 
for women and 0.64 cm in men (fig. 9). 

Another parameter evaluated is the vertical 
or cranio-caudal diameter of the pancreas when 
passing over the spine. We noticed that it does 
not vary significantly depending on gender, it 
is higher in males, with maximum values of 4.5 
cm, compared to the values found in females, 
where the maximum is 4.25 cm (fig. 10). 

TABLE I 
Locating vertebral bodies according to the sex 

of the patient

Position
Gendre

m f
L1-L2 13 22

T11-T12 8 7
T12-L1 28 22
Total 49 51

Fig. 9. Distribution of space between the portal vein and the superior mesenteric artery at the superior 
level according to sex (SMA = superior mesenteric artery, PV = portal vein); depending on sex (SMA 

= superior mesenteric artery, PV = portal vein).

Fig. 10. Distribution of pancreatic cranio-caudal 
diameter according to sex).
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CONCLuSIONS

The evaluation of the pancreatico-vertebral 
space can represent an individualized stage of 
the imaging diagnosis in the celiac region. The 
fidelity of the detailed diagnosis is of interest 
for the surgeon both in the diagnostic assess-
ment and in the preparation of the surgical 
strategies. Statistical data such as the variabil-
ity of the position of the vertebral pancreatic 
space, the pancreatico-aortic distance, the cranio-
caudal diameter of the corporeo-pancreatic re-

gion and the dimensions of the intermezenteric-
portal space can provide important information 
to the clinician and guide the difficulty of surgery.

The variability of the anatomical elements 
present in the vertebral pancreatic space repre-
sents a first-rate information for the clinician. 
The identification in this space of variable vas-
cular branches, such as the hepatic arteries, the 
branches of the celiac trunk, the renal veins, 
represent for the surgeon preoperative informa-
tion that can dramatically influence the intra-
operative protocol.

bIbLIOGRAPhy
 1. Noussios G, Dimitriou I, Chatzis I, Katsourakis A. The Main Anatomic Variations of the Hepatic 

Artery and Their Importance in Surgical Practice: Review of the Literature. J Clin Med Res. 
2017;9(4):248–52.

 2. Ugurel MS, Battal B, Bozlar U, Nural MS, Tasar M, Ors F, et al. Anatomical variations of hepatic 
arterial system, coeliac trunk and renal arteries: An analysis with multidetector CT angiography. 
Br J Radiol. 2010;83(992):661–7.

 3.  Iezzi R, Cotroneo AR, Giancristofaro D, Santoro M, Storto ML. Multidetector-row CT angiographic 
imaging of the celiac trunk: Anatomy and normal variants. Surg Radiol Anat. 2008;30(4):303–10.

 4.  Kambadakone A, Thabet A, Gervais DA, Mueller PR, Arellano RS. CT-guided Celiac plexus neu-
rolysis: A review of anatomy, indications, technique, and tips for successful treatment. Radiographics. 
2011;31(6).

 5.  Zuo H-D. CT and MR imaging patterns for pancreatic carcinoma invading the extrapancreatic neural 
plexus (Part I): Anatomy, imaging of the extrapancreatic nerve. World J Radiol. 2012;4(2):36.

 6.  Agrawal MK, Thakur DS, Somashekar U, Chandrakar SK, Sharma D. Mesopancreas: Myth or reality? 
J Pancreas. 2010;11(3).

 7.  Kostov D, Kobakov G, Yankov D. Mesopancreas excision for pancreatic head adenocarcinoma. Surg 
Chronicles. 2016;21(3):117–21.

 8.  Xu J, Tian X, Chen Y, Ma Y, Liu C, Tian L, et al. Total mesopancreas excision for the treatment of 
pancreatic head cancer. J Cancer. 2017;8(17):3575–84.

 9.  Anjamrooz SH, Azari H, Abedinzadeh M. Abnormal patterns of the renal veins. Anat Cell Biol. 
2012;45(1):57.

	10.		Hostiuc	S,	Rusu	MC,	Negoi	 I,	Dorobanţu	B,	Grigoriu	M.	Anatomical	 variants	 of	 renal	 veins:	A	
meta-analysis of prevalence. Sci Rep. 2019;9(1):1–15.

* Coressponding author

Ofelia Goidescu,
e-mail: ofeliacostina14@gmail.com


