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Abstract: Objective: To investigate the clinical efficacy of radical resection for pancreatic cancer localized in the 
pancreatic body and tail. Methods: From 2009 to 2013, 11 patients with pancreatic cancer localized in the body 
and tail were treated with sequential radical resection of the tumor and postoperative chemotherapy, and closely 
followed up. Results: Among the 11 patients, 7 received R0 resection, 4 received R1 resection. In the rest 2 pa-
tients, the tumor was removed together with the involved celiac artery and common hepatic artery. There were no 
postoperative complications, except second surgery for postoperative ischemic necrosis of the gastric antrum in 1 
case, and wound infection in another patient. Nine of the 11 patients underwent cyclic chemotherapy with gem-
citabine. Abdominal pain was relieved in all postoperative patients. The postoperative median survival time was 
28 months, and 1-year and 3-year survival rates were 81.8% and 36.3%, respectively. Conclusion: Combination of 
surgical removal of the tumor with adjuvant chemotherapy can achieve better survival and significantly improve the 
patients’ quality of life. 
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Introduction 

Pancreatic cancer is one of the most aggres-
sive malignant tumors, usually manifested 
upon extensive disease due to its insidious 
clinical presentations. The current overall 
5-year survival rates are less than 5%. The inci-
dence and death rate of this disease is increas-
ing rapidly in China with a trend for younger 
ages. 

About 90% cases of pancreatic cancer are 
derived from pancreatic duct cells [1]. Anato- 
mically, 60%-80% of pancreatic cancers reside 
in the pancreas head, and the remaining 25% 
distribute in pancreatic body or tail. The latter 
usually lacks of specific early symptoms due to 
the deep location of the tumor [2]. The common 
complains of patients with pancreatic cancer in 
the body or tail are vague upper abdominal 
pain, upper abdominal discomfort, loss of 
appetite. The infiltrative growth of the tumor 
can involve neighboring organs and large blood 
vessels. Since the disease is usually diagnosed 

at advanced stage, the patients had been con-
sidered inoperable. However, studies show that, 
among all current available therapy modalities, 
only surgical intervention can prolong the sur-
vival in patients with pancreatic cancer local-
ized in the body or tail of the organ, and radical 
resection performs better than palliative resec-
tion and non-surgical therapies in this sense 
[3]. 

The resection rate is currently 10%-30% for 
pancreatic cancer localized in the body and tail 
[4]. The patients in advanced stage often suffer 
from persistent and severe upper abdominal 
pain and have low life quality. Herein we report-
ed that from 2009, we surgically treated 11 
cases, including 10 in stage 3 and 1 in stage 4 
(different from the staging on Table 2), of 
patients with pancreatic cancers localized in 
the body and tail. Radical resection combined 
adjuvant chemotherapy not only prolonged 
patients’ survival but also markedly improved 
the patients’ quality of life. 

http://www.ijcem.com
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Table 1. Clinical data of the patients

# Age 
(years)

Tumor localization 
in the pancreas

Size of 
tumor (cm) Invasion of vessel Metastasis Operation  

duration (min)
Intraoperative blood 

transfusion (ml)
1 49 Body 5.5 CA, SA, SV, LGA Liver 260 800
2 63 Body & tail 6.0 CA, GDA, SA, SV, LGA Stomach, duodenum and transverse colon 290 400
3 67 Body & tail 5.5 CA, SA, SV, LGA Stomach, splenic curvature 345 800
4 59 Body & tail 6.5 CA, SA, SV, LGA Stomach 270 800
5 78 Body & tail 6.0 SMA, SA, SV, LGA ---- 230 400
6 70 Neck and body 6.0 CA,PV, CHA, GDA SA, LGA ---- 270 400
7 66 Body & tail 5.5 SMA, SA, SV, LGA ---- 320 400
8 55 Body & tail 6.5 SMA, SA, SV, LGA Stomach 360 400
9 65 Body & tail 5.5 CA, SA, SV ---- 330 400
10 57 Body 5.5 CA, SA, SV, LGA ---- 360 400
11 52 Body 4.0 CA, SA, SV, LGA ---- 340 400

Table 2. Clinical course of the 11 patients

# Hosptalization 
time (d) Postoperative complications Survival 

(m)
Abdominal pain 

after surgery Pathologic diagnosis Surgical margin Stage

1 18 - 9 - Adenocarcinoma, high grade R1, resection, positive pancreatic end and lymph nodes T4N1M1

2 19 - 36 - Adenocarcinoma, high grade R0 resection, positive lymph nodes T4N1M0

3 32 - 36 - Adenocarcinoma, high grade R1 resection, positive pancreatic end, surrounding 
nerves and lymph nodes

T4N1M0

4 29 - 14 - Adenocarcinoma, intermediate grade, 
transluminal invasion of stomach

R0 resection, positive lymph nodes
T4N1M0

5 24 - 22 - Adenocarcinoma, high grade R0 resection, negative T4N0M0

6 91 Ischemic necrosis in gastric antrum 22 - Adenocarcinoma, high grade R0 resection, positive lymph nodes T4N1M0

7 14 - > 44 - Adenocarcinoma, high grade R1 resection, positive retroperitoneal margin T4N0M0

8 29 - 33 - Adenocarcinoma, high grade R0 resection, positive lymph nodes T4N1M0

9 26 - 8 - Adenocarcinoma, low to intermediate 
grade

R1 resection, positive pancreatic margin, surrounding 
nerves and lymph nodes, tumor plug in pancreatic duct

T4N1M0

10 78 Infection in insicion and abdominal cavity > 38 - Tubular adenocarcinoma, high grade 
with focal mucinous feature

R0 resection, positive lymph nodes
T4N1M0

11 14 - 28 - Adenocarcinoma, high grade R0 resection, positive lymph nodes T4N1M0



Surgical treatment for locally advanced pancreatic cancer

4678 Int J Clin Exp Med 2015;8(3):4676-4681

Materials and methods

Patients

From July 2009 to March 2013, a total of 11 
cases of pancreatic cancer localized in the 
body and tail, 4 females and 7 males, with an 
average age of 61.9 ± 8.5 years, were admitted 
to our hospital, a tertiary medical center (Table 
1). The average tumor size was 5.68 ± 0.68 cm. 
Among the 11 cases, 10 were stage 3 and 1 
stage 4 (2011 National Comprehensive Cancer 
Network (NCCN)). All the patients were patho-
logically diagnosed with pancreatic ductal 
adenocarcinoma.

Preoperative radiological assessment 

Preoperative CT, CT angiography and abdomi-
nal ultrasonography were used to assess tumor 
resectability by evaluating involvement of the 
tumor of adjacent organs, remote organs and 
the major blood vessels such as celiac artery 
(CA), common hepatic artery (CHA), superior 
mesenteric vessels (SMA, SMV), portal vein 
(PV), proper hepatic artery (PHA), gastroduode-
nal artery (GDA), splenic artery vessels (SA, SV). 
The results demonstrated that in 2 of cases, 
celiac artery and its bifurcation was encased 
and occluded by the tumor, with GDA also 
occluded in one of these 2 cases. Involvement 
of less than one half of circumference of vessel 
sheath but no stenosis or occlusion of vessel 
lumen was shown in the rest 9 cases, with 
involvement of CA in 6 cases and involvement 
of SMA in 3 cases. Different extent of stenosis/
occlusion of SA and SV was observed in all the 
11 cases of cancer due to tumor infiltration.  

Radiology studies also revealed involvement of 
adjacent organs 4 of the 11 cases, and multi-
ple liver metastases in 1 case (Table 1; Figures 
1, 2). 

Surgical therapy 

Through subcostal incision in the left upper 
abdomen, the pancreas was transected on the 
right side of portal vein followed by ligation of 
the splenic vein at its merge into portal vein. 
Then the tumor was dissected from right to left 
and removed as en block together with the 
spleen. Among the 11 cases, CA and CHA were 
removed for the patient with complete encase-
ment of CA and its bifurcation. The blood supply 
for this patient’s liver and stomach was there-
fore provided by gastroduodenal artery from 
the superior mesenteric artery postoperatively. 
Resection of CA, CHA and GDA was performed 
for another patient, without concomitant gas-
trectomy (Figure 3). 

Invasion of blood vessel sheath by tumor was 
present in the remaining 9 cases- 6 with 
involvement of CA and 3 with infiltration of 
SMA. For these patients, the vessel sheath was 
opened to facilitate en block of the tumor 
together with the vessel sheath. Resection 
LGA, dissection of lymph nodes surrounding CA 
and removal of retroperitoneal plexus was done 
on all the patients. Since involvement and 
occlusion of splenic vessels present on all the 
cases, the spleen together its vessels was 
removed. 

Intraoperative injection of ethanol to hepatic 
masses was done under ultrasound guidance 
for 1 case with 2 liver metastases. For the 3 
cases with tumor invasion into posterior stom-
ach wall, local resection or total gastrectomy 
was carried out depending on the extent of the 
involvement of stomach by the tumor. In the 
case with tumor invading posterior wall of the 
stomach and splenic curvature of the colon, 
partial resection of the posterior wall of the 
stomach and resection of splenic curvature of 
the colon was done. As to the patient with 
tumor violating the posterior wall of the stom-
ach, duodenum and the transverse colon, the 
affected parts and the tumor was removed with 
wide resection. The exposed end of the main 
pancreatic duct was closed by suturing, except 
the patient with liver metastasis, in whom pan-
creatojejunal Roux-en-Y anastomosis was per-
formed to drain the proximal part of the 
pancreas. 

Figure 1. Invasion of CA and its bifurcation by pan-
creatic cancer on abdominal enhanced CT.
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Chemotherapy and follow up

All patients received post-surgery monotherapy 
with weekly intravenous gemcitabine in 100 ml 
of saline, 3 weeks in a cycle. Monitoring with 
CBC and BMP was done before infusion. The 
patients were followed up with serum CA19-9 
and abdominal CT after each cycle. 

Results 

Seven of the patients received R0 resection 
and 4 did R1 resection. The 1 year, 2-years and 
3-year survival rates of the 11 patients were 

81.8%, 54.5%, and 36.3%, respectively. The 
median survival of the patients was 28 months, 
with one case of more than 44 months of tumor 
free survival. The patient with liver metastases 
survived 9 months postoperatively. R0 resec-
tion was still achieved in the patient undergoing 
a second surgery (gastrectomy). The patient 
also received chemotherapy for 18 months, 
survived 22 months without recurrence postop-
eratively but died of cachexia due to refusal of 
further therapy (Table 2). 

The patient with resection of CA, CHA and GDA 
experienced gastroduodenal fistula on day 14 

Figure 2. Invasion of CA and its bifurcation by pancreatic cancer, and liver metastases on abdominal enhanced CT.

Figure 3. Skeletonized blood vessels after removal of the tumor, and the exposed pancreatic end. 
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postoperatively, presenting fever and abdomi-
nal pain. Radiology studies revealed the loca-
tion of fistula. Preoperative CT imaging showed 
compression by the tumor on celiac artery and 
portal-splenic confluence. A second surgery 
was done on day 40 postoperatively upon fail-
ure of therapy with drainage and antibiotics. 
Intraoperative examination demonstrated ne- 
crotic perforation in gastric antrum and acute 
cholecystitis, with involvement of portal vein, 
GDA, CHA, CA, left gastric artery and splenic 
artery. Treatment of the patient with gastrecto-
my, cholecystectomy, gastrojejunal loop anas-
tomosis, resection affected CA, CHA, GDA, left 
gastric artery and splenic artery, and postoper-
ative support achieved resolve of the fistula, 
without impairment of liver function. Another 
patient was complicated with postoperative 
incision and abdominal infection, which was 
corrected with antibiotics and support therapy. 
No complications occurred in the remaining 
patients. Abdominal pain resolved in all the 
patients, with no significant impairment of liver 
function observed in any of them. 

Discussion 

Despite advances in the multidisciplinary treat-
ment of pancreatic cancer over the last few 
years, the prognosis is this tumor is still very 
poor, with one-year survival rate of less than 
20% and 5-year survival rate of less than 5% 
[5]. Low respectability accounts largely for the 
formidable clinical outcomes. Especially, when 
the tumor resides in the body and tail of the 
organ, its deep location and lacking of specific 
symptoms makes early diagnosis more diffi-
cult. Very often, the patients have distant organ 
metastasis or major blood vessels involvement 
at diagnosis. The reported 5-year survival rates 
is 10% in Western countries, but higher in 
Japan, probably due to implementation of 
aggressive surgery by Japanese surgeons. In 
our study, combination of radical surgery and 
chemotherapy greatly improved the patients’ 
symptoms and prolonged their survival.

Classic surgery procedure for pancreatic can-
cer in the body and tail consists of removal of 
spleen with the tumor, and dissection of fat and 
lymphatic tissue around splenic vessels, 
abdominal aorta, celiac artery, hepatoduode-
nal ligament, and common hepatic artery [6]. 
The determinant factors for success of this 

manual include abdominal metastasis and 
invasion of major blood vessels surrounding 
the tumor, most frequently seen in celiac artery 
and hepatic artery. Yet the tumor occasionally 
adheres to confluence of portal vein, stomach 
and/or transverse colon, and duodenum, which 
imposes extra difficulty on surgery. 

Consensually, the determinator for achieving 
radical surgical resection in the classic proce-
dure is the extent of tumor invasion of the celi-
ac artery, namely whether the tumor can be 
completely removed from the involvement of 
the CA. People believe that when celiac artery 
and its bifurcation involved, the tumor is unre-
sectable because blood supple for the liver and 
stomach from celiac artery and common hepat-
ic artery cannot be interrupted. However, stud-
ies have shown that this restriction can be non-
significant due to preexisting variant hepatic 
artery and formation of collateral circulation 
triggered by the preoperative, gradual occlu-
sive vascular involvement by the tumor. Thus, 
most often, the liver and stomach has tolerated 
the aberrant blood supply before surgery. On 
the other hand, some surgeons believe that 
respectability of the tumor depends on extent 
of involvement of the SMA. In fact, 60% of the 
preoperative radiological findings of vascular 
involvement in pancreatic cancer turned out to 
mass effect or chronic peri-pancreas inflamma-
tion on pathological examination [7]. Therefore, 
we believe that involvement of the celiac artery 
and its branches should not be a contraindica-
tion to resection. To ensure negative surgical 
margins, extended radical resection can be 
considered under circumstance of vessel-infil-
trated pancreatic cancer [8]. In Shoup’s series, 
the 5 and 10 year survival following the surgery 
is 22% and 18%, respectively [9]. In the present 
study, resection of the sheath of CA and CHA/
GDA or the vessels was performed in all 11 
cases, which not only facilitated radical resec-
tion of the tumor but resulted in improved sur-
vival for the patients. It is noteworthy to point 
out that resection of these vessels should be 
accompanied with cholecystectomy and gas-
trectomy, because the stomach and gallblad-
der lose their major blood supply. This is true 
with one of our cases in whom ischemic necrot-
ic perforation occurred in gastric antrum post 
the surgery, due to absence of adequate perfu-
sion from either variant or collateral blood ves-
sels entering the stomach.  
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The 2 cases receiving R1 resection in the pres-
ent study had relative long survival of 36 and 
more than 44 months, respectively. Although 
the surgery is less extensive in these 2 patients 
comparing that in the cases with R0 resection, 
gemcitabine therapy might play an important 
role in their clinical outcome. But it is not clear 
so far if surgery can improve the patient’s sur-
vival in those with distant metastasis. To 
answer this question, we need more prospec-
tive clinical data. 

In summary, we believe that radical resection 
can be selected for the patients with pancreat-
ic cancer localized in pancreatic body and tail 
but without distant metastasis. Combinatorial 
adjuvant gemcitabine chemotherapy should be 
implemented for better clinical outcomes. We 
also believe that early diagnosis of this disease 
is also a necessary means to improve the 
prognosis. 
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