
Abstract. Background/Aim: Locally advanced pancreatic
body tumors invading the celiac axis and the portal vein
have been considered since long as unresectable lesions;
however, due to improvement of surgical techniques, in
certain cases surgery with curative intent might be taken in
consideration. Case Report: We present the case of a 48-
year-old female investigated for epigastric pain that was
diagnosed with a locally invasive pancreatic body tumor. The
patient was submitted to computed tomography which
revealed the presence of a locally advanced pancreatic tumor
with no demarcation line with the celiac axis and the portal
vein. The endoscopic ultrasound raised the suspicion of
malignancy and retrieved a biopsy which demonstrated the
presence of a pancreatic adenocarcinoma. The patient was
submitted to surgery, distal pancreatectomy en bloc with
splenectomy, celiac axis and portal vein resection was
performed; the hepatic artery was reconstructed by placing
a cadaveric graft while the portal vein was sutured per
primam by an end to end anastomosis. The postoperative
outcome was favorable, and the patient was discharged in
the 10th postoperative day. Conclusion: Multiple vascular

resections followed by reconstructions might be needed in
order to achieve resection with negative margins in patients
with pancreatic body tumors.

Pancreatic cancer remains the most aggressive malignancy,
affecting patients worldwide, whilst being responsible for the
lowest rates of 5-year survival (1). Moreover, among
pancreatic malignancies more than 75% of cases presenting
pancreatic body and tail lesions are considered unresectable
at the time of diagnostic due to the presence of local
extension at the level of the greater vessels or due to the
presence of metastatic disease (2, 3). While the presence of
venous invasion no longer represents a criterion of
unresectable disease, similar rates of survival have been
reported after pancreatic resection as a stand-alone procedure
and pancreatic resections en bloc with portal vein resection
followed by reconstruction. However, the presence of arterial
invasion represents a hot subject of debate (4). Although
initially the presence of celiac axis or superior mesenteric
artery is considered a sign of unresectable disease, distal
pancreatectomy en bloc with celiac axis resection and
hepatic artery reconstruction have been proven during the
last decades to be an effective procedure in order to achieve
negative resection margins and offer a chance for long-term
survival (5, 6). 

Case Report

A 48-year-old female with no significant medical history was
investigated for weight loss of 12 kg in the last three months
and epigastric pain irradiating to the dorsal area. In the
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meantime, no other signs of symptoms such as nausea,
vomiting or alteration of the digestive habits were reported. 
The patient was initially submitted to an abdominal

ultrasound which raised the suspicion of a pancreatic body
tumor, so the imagistic investigations were further completed
by a computed tomography and magnetic resonance imaging
which confirmed the presence of a 4/5/4 cm pancreatic body
tumor invading the celiac axis and the portal vein; in the
meantime the absence of distant metastases was also
demonstrated. The patient was further submitted to an
endoscopic ultrasound which retrieved a pancreatic biopsy
which demonstrated the presence of a well differentiated
pancreatic adenocarcinoma. Laboratory studies demonstrated
the presence of an increased level of the antigen carbohydrate
19-9 – measuring 450 ng/ml with normal liver function. In
this context, due to the good biological status and the absence
of distant metastases the patient was submitted to surgery;
therefore the tumor was resected en bloc with distal
pancreatectomy, splenectomy, celiac axis resection and portal
vein resection. The continuity of the portal vein was re-
established through a side-to-side anastomosis due to the
relatively low length of the resected vein; in the meantime,
once the celiac axis was clamped, a very weak blood flow
was encountered at the level of the common hepatic artery.
Therefore, the common hepatic artery was reconstructed by
using a cadaveric venous graft from the iliac vein which was
anastomosed between the common hepatic artery stump and
the abdominal aorta (Figures 1 and 2). The length of surgery
was of 320 minutes with an estimated blood loss of 800 ml.
The postoperative outcome was uneventful; the Doppler
ultrasound revealed arterial reconstruction while the
biological tests performed in the fifth postoperative day
revealed normalization of the liver tests; the patient was
discharged in the 10th postoperative day. The
histopathological studies confirmed the presence of a well
differentiated pancreatic adenocarcinoma invading the celiac
axis and the portal vein; in the meantime, the negativity of
the resection margins was also demonstrated providing a
radical character of the surgical procedure. 

Discussion

Due to the fact that pancreatic body tumors remain
asymptomatic for a long period of time a significant number
of cases will be diagnosed in advanced stages of the disease;
therefore, these patients will be diagnosed after a long period
of local evolution of the tumoral process that will lead to the
apparition of vascular invasion of the surrounding structures
(7, 8). Although initially it has been considered that the
presence of vascular invasion should be considered as a
criterion of unresectable lesion, improvement of the surgical
techniques led to a higher rate of association of vascular
resections; in the meantime the benefit of survival also

became evident (9-15). Therefore, patients submitted to
standard pancreatic resections reported similar long-term
outcomes when compared to cases submitted to pancreatic
resections en bloc with portal vein resection. Moreover, in
certain cases a benefit in terms of survival was also observed
in selected cases submitted to concomitant arterial resection;
therefore, the presence of arterial and venous invasion was
no longer considered a formal contraindication for surgery
(16-19). 
When it comes to the association of celiac axis invasion,

cases diagnosed with locally invasive pancreatic body
adenocarcinoma invading the celiac axis seem to benefit
from en bloc removal of the tumor with distal
pancreatectomy, splenectomy, celiac axis and nerve plexus
around the major vessels (6). The procedure is inspired by
the surgical approach initially proposed by Appleby in order
to treat gastric cancer invading the celiac axis; at that
moment the Appleby procedure consisted of total
gastrectomy en bloc with distal pancreatectomy and celiac
axis resection (20). Further on the procedure was modified
and proposed in order to treat locally invasive pancreatic
body tumors with celiac axis invasion; in this context the
tumor is resected en bloc with distal pancreatectomy and
celiac axis resection. Although anatomical studies came to
demonstrate that the presence of collateral circulation
between the hepatobiliary system and the superior mesenteric
artery through an intact pancreaticoduodenal arcade might
reduce the risk of perioperative complications, the risks of
gastric and hepatic ischemia is still significant (21). 
In order to identify which cases might benefit most from

this aggressive surgical approach, certain authors created
different prognostic preoperative scoring systems; therefore
in the study conducted by Miura et al., 50 patients submitted
to distal pancreatectomy en bloc with celiac axis resection
were included (22). According to that study, patients with
intraoperative blood loss higher than 940 ml, with lower than
150×109/l levels of preoperative platelet count, higher than
0.4 mg/dl levels of C reactive protein and higher than 300
U/ml preoperative levels of antigen carbohydrate 19-9 were
more likely to develop preoperative complications. In this
respect the Japanese authors accorded a score of one point
for each above mentioned parameter and demonstrated that
the median overall survival as well as the one- and five-year
overall survival were significantly influenced by the
preoperative score; therefore, the median overall survival
was of 50.6 months for cases with preoperative score of 0,
22.3 months for those with preoperative score of 1 and 7.7
months for those with higher scores. Therefore, the authors
concluded that this score could be a useful tool to select
cases that will benefit most from this demanding procedure.
In the meantime, the authors reported the fact that 32 out of
the 50 cases also associated portal vein resection; however,
this factor failed to have a significant impact on the long-
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term outcome, the necessity of portal vein resection not
being associated with a scarcer outcome. As for the necessity
of arterial reconstruction, the authors reported that none of
the above-mentioned cases   required such a reconstruction
due to the association of a patent system of collateral
circulation. Moreover, in cases in which collateral circulation
did not prove to be sufficient at the preoperative
investigations the authors chose to perform a preoperative
coil embolization of the common hepatic artery  in order to
increase the collateral blood flow through the pancreatico-
duodenal arcades from the superior mesenteric artery (22). 
In order to diminish the risk of postoperative

complications in cases in which collateral circulation does
not seem to be sufficient, various techniques of vascular
reconstruction have been performed with promising results;
therefore, reconstruction of the branches of the celiac axis
has been proposed by placing autologous grafts or allografts.  
Another extremely interesting method of arterial

reconstruction in cases in which the collateral flow is adequate
after celiac axis resection has been reported by Machado et al.
and consists of a left external iliac – hepatic arterial bypass
using a Dacron prosthesis; the method proved to be successful
after a modified Appleby procedure for locally advanced
pancreatic cancer, the patient being asymptomatic at 13
months follow-up (23). However, placing synthetic prosthesis
is still associated in certain situations with supplementary
postoperative thrombotic and infectious risks; therefore
attention was focused on imaging other reconstructive
procedures which are able to use autologous grafts. 
One of the first studies which demonstrated the utility of

autologous grafts in cases in which a weak flow was
identified at the level of the hepatic artery after celiac axis

resection was conducted by Konisi et al.; in that study the
authors reported successful arterial reconstruction using the
splenic artery from the resected specimen (24). 
In a more recent study conducted by Sperti et al. arterial

reconstruction of the common hepatic artery after celiac axis
resection was required in one out of the five cases they
reported; in the meantime, the same author performed a
literature review and underlined the fact that 13 out of the
90 reviewed cases necessitated association of vascular
reconstructions. According to that study, reconstruction
consisted most often in direct reimplantation of the common
hepatic artery or by placing an arterial or a venous graft (25). 
An extremely interesting study which aimed to identify

which cases might necessitate common hepatic artery
reconstruction after celiac axis resection for locally advanced
pancreatic cancer has been published by Mittal et al. in 2015;
in that paper the authors included seven patients submitted to
distal pancreatectomy en bloc with splenectomy and celiac
axis resection for locally invasive pancreatic body cancer (26).
In order to identify which cases should be submitted to
common hepatic artery reconstruction, the authors measured
the pressure at the level of the common hepatic artery before
and after clamping the celiac axis; therefore they observed that
cases in which the mean arterial pressure at the level of the
common hepatic artery drooped with more than 25% after
clamping, when compared to the pre-clamping value, arterial
reconstruction should be performed. Among the seven cases
included in that study the authors reported this phenomenon
in two cases which were further submitted to arterial
reconstruction; in the first case a saphenous vein graft was
used, while in the second case a polytetrafluoroethylene
prosthesis was used; similarly to our case, one of the included
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Figure 1. The final aspect after pancreatic resection en bloc with celiac axis
and portal vein resection – the grasper is pointing out the portal suture.

Figure 2. The final aspect after hepatic artery reconstruction using a
cadaveric graft. The grasper is pointing out the pancreatic stump.



patients also necessitated association of portal vein resection
followed by reconstruction. The authors reported favorable
outcomes as well as postoperative normalization of liver tests
in all cases, demonstrating the efficacy and validity of this
method of identification of patients at risk to develop further
liver dysfunction in the absence of arterial reconstruction (26). 

Conclusion

Although a demanding procedure, celiac axis resection
followed in certain cases by arterial reconstruction seems to
be safe and effective in order to achieve a radical surgical
procedure for locally advanced pancreatic body cancer.
Moreover association of portal vein resection seems not to
influence the early or the long term outcomes. 
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