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Abstract
Background: Pancreatic ductal adenocarcinoma is the fourth most common reason of death among
oncological diseases with ever increasing mortality. At the time of diagnosis, patients are usually
suitable for three ways of treatment: radical, palliative surgery or stenting. Deciding the best option depends on clinical situation, but is still a matter of debate. Methods: We performed a retrospective research of patients with stage II pancreatic head cancer treated in our clinic between
years 2002-2014. Four groups were formed according to the used treatment method: group A:
radical surgery with R0 (microscopic tumour clearance) margin; group B: radical surgery with R1
(presence of tumour cells within 1 mm of the resection margin) margin; group C: biliary tract
stenting; group D: biliodigestive anastomosis. Clinical data and most importantly the survival of
these patients were compared. Results: 200 patients were involved in the final analysis, 82 (41%)
of them were IIA and 118 (59%) were IIB. Group A consisted of 113 patients; group B consisted of
28 patients; group C consisted of 33 patients; group D consisted of 26 patients. In patients with IIA
stage, group A had the highest survival rate compared with other groups, mean survival was 3.242
versus 1.600; 0.454; 0.652 years. Patients with IIB stage of cancer similarly had longer survival in
group A versus other groups, 1.720 versus 0.931; 0.713; 0.957 years. Conclusions: Patients with
IIA and IIB stage of pancreatic cancer benefit the most from radical surgery with R0 margin. However, for patients with lymph node involvement (stage IIB) and when achieving R0 margin is
hardly possible, neoadjuvant treatment seems promising, but we need further randomized controlled trials to fully confirm its effectiveness.
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1. Introduction

There is a worldwide tendency to increasing morbidity because of the malignant pancreatic tumours [1] [2].
Pancreatic ductal adenocarcinoma (PDA) is the most frequent type in this group [3]. Morbidity of PDA is not as
high as the morbidity of other malignant tumours (13 yearly cases per 100,000 persons) [4]. Despite that, this
disease is the fourth most common reason of death among oncological diseases (it has high morbidity/mortality
ratio) [4]. Radical surgery remains a golden standard for its treatment. Unfortunately, it is only possible to perform it for 15% - 20% of patients [5]. The prognosis is poor even for patients with early diagnosed disease: 5
years survival is 25% - 30% without metastasis in the regional lymph nodes and 10% with metastasis in the regional lymph nodes [5]. The remaining patients, unsuitable for radical surgery, have two ways of palliative
treatment: biliary tract stenting or biliodigestive anastomosis [6] [7]. Deciding the best option depends on tumour stage, patient preferences, age, clinical situation and the estimated prognosis, but is still a matter of debate.
This highlights the importance of survival analysis done so far comparing patients undergoing these different
treatment methods [8]-[10]. However, there are still no clear indications when which method should be used.
For this reason the objective of this paper is to determine which patients with a certain stage of pancreatic
cancer can benefit the most in terms of survival from a particular treatment method.

2. Methods
A retrospective research was accomplished in the Vilnius University Hospital Santariskiu Clinics. It was approved by the local bioethics committee. Medical data of patients who underwent radical, palliative surgery or
stenting of pancreatic head cancer between years 2002-2014 was collected. The pathology reports for all these
patients were reviewed and only those patients with a histologically approved diagnosis of pancreatic ductal
adenocarcinoma of the head of pancreas were selected for inclusion within this study. Patients for whom surgery
or stenting was performed because of duodenal or ampullary tumour, cholangiocarcinoma, pancreas neuroendocrine tumour or any other pancreatic pathology were excluded from the study. Also patients with intraoperative
v. mesenterica superior and/or v. portae resections were excluded. Four groups were formed according to the
used method of treatment: group A—pancreatoduodenal resection (PDR) with R0 margin; group B—PDR with
R1 margin; group C—biliary tract stenting, group D—biliodigestive anastomosis. All patients, undergoing PDR,
had an urgent pathological examination, which includes sending specimens from resection margins of pancreatic
stump, mesoduodenum at the level of v. mesenterica superior and common bile duct to the pathology center for
a quick analysis. From the data of patients included in the final analysis these variables were selected: size of
primary tumour (pT1-3) and metastasis in the regional lymph nodes (pN0-1) which were pathologically proved
for patients who underwent PDR or by computed tomography (CT) scan determined for those with palliative
treatment. Tumour resection margins (R0-1) were investigated only for patients who undergone PDR. According
to this information we defined the stage of the tumour (using TNM 10 classification of malignant tumours).
None of the patients received neoadjuvant chemotherapy. After surgery patients underwent adjuvant treatment.
Patients were followed for survival, data were received from The Residents Register Service under the Ministry
of the Interior of the Republic of Lithuania. Uni-variate Kaplan-Meier analysis were performed and Kaplan-Meier survival curves were drawn for both groups of patients with IIA and IIB stages of cancer. Statistical
significance was determined using the Log-rank (Mantel-Cox) test. Statistical significance was set at a level of p
< 0.05. Data analyses were performed using Microsoft Excel 2013 and SPSS 17.0.

3. Results
Between years 2002 and 2014 200 patients with stage II pancreatic ductal adenocarcinoma were treated in our
clinic. 82 (41%) of them were IIA and 118 (59%) were IIB. Four groups were formed: group A with 113 patients; groups B with 28 patients; group C with 33 patients; group D with 26 patients. The four groups were
similar with respect to sex and tumour size (Table 1). There were statistically significant distinction in age between groups with patients undergoing PDR and palliative treatment methods (Table 1). This is probably due to
our clinic practice to perform PDR under the age of 75 years. Two of these younger patients refused PDR and
choose biliodigestive anastomosis and stenting of biliary tract instead. Older patients usually are recommended
to undergo palliative treatment. Preferences for recommended palliative treatment methods varied in our clinic
due to changing international opinion about the most effective method to palliate throughout time [11] [12].
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Table 1. Comparison of patients groups.
Group A
(PDR with R0 margin)

Group B
(PDR with R1 margin)

Group C
(biliary tract stenting)

Group D
(biliodigestive anastomosis)

113

28

33

26

Number
Age (years)

64.67 ± 9

64.34 ± 9

76 ± 10

a

75 ± 10a

Sex
Male

64 (57%)

17 (61%)

17 (52%)

9 (35%)

Female

49 (43%)

11 (39%)

16 (48%)

17 (65%)

IIA

37 (33%)

12 (43%)

21 (64%)

12 (46%)

IIB

76 (67%)

16 (57%)

12 (36%)

14 (54%)

1 (1%)

0 (0%)

0 (0%)

0 (0%)

Stage

T
1

a

2

3 (3%)

0 (0%)

2 (6%)

0 (0%)

3

109 (96%)

28 (100%)

33 (94%)

26 (100%)

p < 0.05 vs. PDR methods.

From 141 pancreatoduodenal resections performed in our clinic for the stage II pancreatic cancer 8 (20%) had
microscopically positive resection margin in the final pathological examination. In our pathological examination
protocol it is defined as a distance of the tumour from the resection margin of ≤1 mm.
In IIA stage patients, group A had the highest survival rate compared with other groups, mean survival 3.242
versus 1.600; 0.454; 0.652 years (Table 2, Figure 1(a)). It reached statistical significance with p value < 0.0001.
Patients with IIB stage of cancer similarly had longer survival in group A versus other groups, 1.720 vs. 0.931;
0.713; 0.957 years (Table 2, Figure 1(b)). It also reached statistical significance with p value of 0.002. Survival
of group A and group B for 3 and 5 years is shown in Table 3, survival of group C and group D for 1 year is
shown in Table 4.

4. Discussion
With the growing incidence of obesity and diabetes increases the morbidity of pancreatic cancer. For this reason
well-timed diagnosis and proper methods of treatment remains an issue. Currently the main way of treatment
able to change its natural course is PDR. Unfortunately, this operation is associated with high mortality and frequent complications [13]-[15]. Consequently, we decided to analyse our data and determine if it is reasonable to
perform PDR for all potentially resectable patients.
Our analysis showed that R0 resection is the best way of treatment for patients with both IIA and IIB stages of
pancreatic cancer (survival in IIA stage was 3.242 years and 1.720 years in IIB stage). Unfortunately, to achieve
R0 resection while performing PDR is not always feasible, despite the intraoperative urgent pathological examination of resection margins. In our study 20% of patients were R1. Information in the present literature about
the frequency of microscopically positive resection margin while performing pancreaticoduodenectomy for pancreatic cancer is very different: from 19% [16] to 82% [17]. As Pang et al. identified, intra-operative frozen section increases the overall R0 rate but usually does not improve survival. This might be because in some cases
when re-excision couldn’t be performed easily and safely patients had negative pancreatic neck margins after
re-excision, but this did not guarantee that there is no other involved margins, for example from mesoduodenum
[18]. Supposedly, it is a result of precise pathological examination [19]-[21]. However, recently Merkow et al.
evaluated 1002 hospitals and 14889 patients who underwent radical surgery for PDA and concluded that despite
differences in pathologic examination techniques, hospitals can reliably provide comparative data on surgical
margin status [22]. Therefore, in some cases, R1 resection is imminent and unavoidable. Especially then cancer
is at the boundary of pancreatic head and neck while spreading to the mesoduodenum.
From our experience, for stage IIA pancreatic cancer even PDR with R1 resection margin is more acceptable
in terms of survival than palliative treatment. For those patients with stage IIB, when achieving R0 margin at
PDR is hardly possible, biliodigestive anastomosis together with neoadjuvant chemotherapy could be suggested
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Table 2. Survival of patients groups with IIA and IIB stage pancreatic cancer.
Group A

Group B

Group C

Group D

IIA stage
Number

37

12

21

12

Mean survival (years)

3.242 ± 0.6

1.600 ± 0.4

0.454 ± 0.1

0.652 ± 0.2

Number

76

16

12

14

Mean survival (years)

1.720 ± 0.2

0.931 ± 0.1

0.713 ± 0.1

0.957 ± 0.2

IIB stage

IIA pancreatic cancer patients

(a)
100
PDR with R0
PDR with R1
Biliodigestive anastomosis
Stenting

Survival (%)

80

60

40

20

0
0

2

4

6

8

10

12

Years after surgery
IIB pancreatic cancer patients

(b)
100
PDR with R0
PDR with R1
Biliodigestive
anastomosis
Stenting

Survival (%)

80

60

40

20

0
0

1

2

3
4
Years after surgery

5

6

Figure 1. (a) Kaplan-Meier survival curves of IIA pancreatic cancer patients; (b) Kaplan-Meier
survival curves of IIB pancreatic cancer patients.
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Table 3. Survival of patients groups A and B for 3 and 5 years.
Group A

Group B

3 years

21.62%

16.60%

5 years

10.81%

0%

3 years

10.53%

0%

5 years

1.32%

0%

IIA stage

IIB stage

Table 4. Survival of patients groups C and D for 1 year.
Group C

Group D

22.23%

36.77%

12.81%

18.31%

IIA stage
1 years
IIB stage
1 years

as an alternative (survival of biliodigestive anastomosis group 0.957 ± 0.2 years vs. 0.931 ± 0.1 years survival in
PDR with R1 margin group). Accordingly, it seems that for some patients with IIB stage neoadjuvant chemotherapy is advisable. However, the randomized controlled trials done so far is not comprehensive enough to
prove its effectiveness [23]-[25]. Moreover, for some stented patients it is difficult to accurately determine
lymph nodes involvement in CT scans due to cholangitis. Hence, deciding which is better in stage IIB pancreatic
cancer, PDR with R1 resection margin or biliodigestive anastomosis together with neoadjuvant chemotherapy is
still a matter of debate. Supposedly, results of neoadjuvant chemotherapy will improve with introduction of new
chemotherapy agents.
Other important issue is the question which alternative palliative treatment method should be suggested for
patients refusing to undergo PDR or when because of comorbidity it is contraindicated. Palliation in this respect
remains the main line of treatment. An alternative to palliative surgery alone have emerged for the relieving of
jaundice and cholangitis. This is the introduction of nonoperative treatment method for decompressing the obstructed biliary tree such as stenting. Which is the most efficient type of palliation remains controversial in terms
of long-term patient benefit, especially in cases when un-resectability is determined during surgery. Smith et al.
determined that patients with biliary tract stenting had a significantly decreased complication rate (11% vs. 29%)
and lower with a procedure related mortality (3% vs. 14%) [11]. On the other hand, a meta-analysis of three
studies [11] [26] [27] done by Taylor et al. compared endoscopically performed stenting with surgical biliodigestive anastomosis for malignant biliary tract obstruction and discovered a reintervention rate of 3% in surgically treated patients vs. 36% in stented patients [12]. This shows more than tenfold increased risk of additional
interventions required after endoscopic stenting. It also represents our analysis data, which shows higher survival in patients group with biliodigestive anastomosis, both with IIA and IIB stage pancreatic cancer (0.652 ±
0.2 vs. 0.454 ± 0.1 years in IIA stage and 0.957 ± 0.2 vs. 0.713 ± 0.1 years in IIB stage).
We can point out factors which could affect the survival of the patients. Firstly, it is improved intraoperative
urgent pathological examination to standardize it more between different pathology centers. Secondly, seeking
for R0 resection margin by improving surgical technique-surgeon must perform at least 10 PDR annually [28].
Finally, it is personal medicine-targeted neoadjuvant or adjuvant chemotherapy according to gene mutations
[29]-[31].
We understand the limitation of the paper. It is the retrospective analysis of data, mean age difference between groups with patients undergoing PDR and palliative treatment methods, no analysis of perioperative and
postoperative complications and no data about patients life quality after treatment.

5. Conclusion
Patients with IIA and IIB stage of pancreatic cancer benefit the most from radical surgery with R0 margin.
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However, for patients with lymph node involvement (stage IIB) and when achieving R0 margin is hardly possible, neoadjuvant treatment seems promising, but we need further randomized controlled trials to fully confirm
its effectiveness.
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