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Abstract 

Background 

Pancreatic cystic neoplasms (PCN) are being found increasingly in imaging studies. Even 
though the characteristics of PCN lesions have been studied extensively in single and 
multicentre settings, nationwide data is lacking. The aim of this study was to determine the 
nationwide epidemiologic characteristics and long-term survival of all resected PCNs. 

Methods 

All PCNs operated on in Finland during the period 2000-2008 were identified. Data was 
collected from all patients: on demographics, comorbidities, symptoms, radiological findings, 
surgical procedures, complications, histopathological diagnoses and survival. Incomplete 
pathology reports and any uncertain diagnoses were re-assessed. Survival data was collected 
after a five- year follow-up period. 

Results 

The final database included 225 patients with operated PCN. After reviewing the incomplete 
pathology reports, in 44 cases the original diagnosis was changed, mostly from MCN to IPMN. 
The most common histopathological diagnoses were IPMN (90/225; 50/225 MD-IPMN, 
30/225 MX-IPMN and 14/225 BD-IPMN), SCN (41/225) and MCN (40/225). Overall, 53/225 
(23.6%) of the tumours were malignant. Malignancy was detected in MD-IPMN 29/50 (58%), 
MX-IPMN 10/30 (33.3%), MCN 12/40 (30%), BD-IPMN 2/14 (14.3%) patients. Median 5-year 
survival for all patients was 77%: 87% in patients without malignancy, 77% with HGD and 
27% in patients with a malignant resected PCN. 

Conclusion 

One fourth of the PCNs operated on nationwide were malignant, with a five-year survival of 
27%, compared to overall survival of 87% in patients with non-malignant disease and 77% in 
those with HGD. Detecting – and operating on - a PCN before the malignant transfer remains a 
great challenge.  



Pancreatic cystic lesions (PCN) are being found increasingly in imaging studies, mainly due to 
ageing, increased imaging and improved radiological techniques1-2. The prevalence of resected 
intraductal papillary mucinous neoplasms (IPMN) has been reported to be on the increase, 
while the prevalence of mucinous cystadenoma (MCN) seems stable or is decreasing 1-3. The 
reasons for this change remain unknown, but it has been suggested that some IPMNs have 
earlier been misdiagnosed as MCNs4. The malignant potential of PCNs varies from completely 
benign tumours, such as serous cystadenoma (SCN) and epithelial non-neoplastic tumours 
(EPIT), to tumours with a low malignant potential, such as branch duct (BD) IPMN, and to 
tumours with high malignant potential, such as main duct (MD) and mixed type (MX)  IPMNs 
and solid pseudopapillary neoplasms (SPN) 5-6. In  earlier reports the majority of resected PCNs 
have been benign. To avoid unnecessary operations, good-quality preoperative assignment is 
crucial 7. 

Even though the characteristics of resected PCNs have been studied extensively in single and 
multicentre settings, nationwide epidemiologic data is lacking. 

The aim of this study was to determine the nationwide epidemiologic characteristics and long-
term survival of all resected PCNs. 

Methods 

All pancreatic lesions operated on in Finland during the period 2000-2008 were identified by 
combining data from the national operations register and patient archives. After this, patients’ 
medical records, including pre and postoperative data, were reviewed to identify patients likely 
to have undergone resection of a PCN. Conditions other than PCNs (mostly pseudocysts and 
pancreatic ductal adenocarcinomas) were excluded. The patients with resected PCN formed the 
final study population.  

For the final study population, data was collected on demographics, comorbidities, symptoms, 
radiological findings, surgical procedures, complications, final histopathological diagnoses and 
survival. Due to incomplete patient records, preoperative data, including radiological findings, 
were partially missing for some patients. Variables with incomplete data sets were displayed 
with available data. A patient was deemed “symptomatic” if pancreas-related symptoms such 
as upper abdominal pain, jaundice, pancreatitis or weight loss were recorded at the time of PCN 
resection. 

Radiological pancreatic findings such as size, location and number of cysts were gathered from 
the radiology reports. Postoperative complications were registered from the each hospital´s 
medical records and graded according to the Clavien-Dindo Classification of Surgical 
Complications 8. 

Introduction



Pathology reports were reviewed. Incomplete reports and any uncertain diagnoses were re-
assessed and, whenever necessary, the histopathological slides re-reviewed by an experienced 
pancreatic pathologist.  These typically included any cases where a PCN had been classified as 
an MCN without mentioning the content of an ovarian type stroma.  

Short and long-term mortality data was gathered from the Finnish registry office 31/3/2016. 
Follow-up time for all patients was five years. 

Statistical analyses were performed using SPSS 22.0 for Windows (IBM Inc., Somers, USA). 
Unless otherwise specified descriptive statistics are reported using count, percentage, median 
and range. Chi-square test was used in univariate analyses and logistic regression analysis for 
multivariate analyses. P<0.05 was considered statistically significant. Kaplan-Mayer analysis 
was used to analyze long-term survival. 

Permission to review patient files and histological slides was obtained from the National 
Supervisory Authority for Welfare and Health (Valvira)(permission 10263/06.01.03.01/2012) 
and from National institute for health and welfare (THL) (permission 1854/5.05.00/2012). 

 

Results 

 

During the period 2000-2008 pancreatic resections were performed in 22 hospitals in Finland; 
most of these were regarded as low volume centres.  During the study period a total of 2,024 
patients underwent pancreatic surgery. Of these, 503 were identified as having presumably 
undergone resection of PCN.  After carefully reviewing the patient records including 
preoperative radiological reports and postoperative histological reports, 147 patients without 
a real PCN and 61 patients with a pseudocyst were excluded. A further 70 cases for whom the 
patient records were not available were excluded.  Thus 225 patients were included in the final 
study cohort (Figure 1).  

Frequency of pancreatic resections for PCN per year doubled during the study period 2000-
2008.   The population of Finland was 5.18 million in 2000 and 5.31 million in 2008. During the 
period 2000-2002 a resection for PCN was performed on 0.3/100 000, and during 2006-2008 
on 0.6/100 000 people. 

Preoperative findings 

Median age was 61.0 (14-87) years, and 143 (63.3%) patients were female. At the time of 
operation, 25/154 (16.2%) patients had type 2 and 4/154 (2.6%) type 1 diabetes.  Smokers 
amounted to 11/121 (9.1%) and 146/210 (69.5%) patients had symptoms related to PCN, the 
most common being pain 98/201 (46.7%), jaundice 21/201 (10.0%) and pancreatitis 20/210 
(9.5%) weight loss 19/210 (9.0%), (Table 1).  



In the preoperative imaging, computed tomography (CT) was performed in 191/198 (96.5%), 
magnetic resonance imagining (MRI) in 56/198 (28.2%) and endoscopic ultrasound (EUS) in 
13/198 (6.6%) of the patients. In imaging the median tumour diameter was 40.0 (range 4-220) 
mm, 104/119 (87.4%) of the cysts were solitary lesions, and 125/188 (66.5%) of tumours were 
located left of the portal vein; the location was in the tail in 82/188 (43.6%), in the body in 
43/188 (22.9%), in the head 58/188 (30.9%) and in the uncinatus area in 5/188  (2.7%) of the 
patients.  Main pancreatic duct dilatation over 6mm, calcifications of cysts or mural nodules 
were observed in 19/188 (21.5%) of the patients (Table 1, 2, Figure 2a). 

Surgery and complications 

Distal pancreatic resection (DR) (tail resection or body and tail resection) was performed on 
134/225 (59.6 %), pancreaticoduodendectomy (PD) on 73/225 (32.4%), total pancreatectomy 
12/225 (5.3%) and enucleation on 6/225 (2.7%) patients (Table 3).  

Overall morbidity according to the Clavien-Dindo Classification was 111/225 (49.3%). Of the 
complications 68/225 (30.2%) were classified as minor (Clavien-Dindo 1-2) and 40/225 
(17.8%) as major (Clavien-Dindo 3-4). In-hospital mortality (Clavien-Dingo 5) was 3/225 
(1.3%).  Overall 30-day mortality was 5/225 (2.2%).  Out of these five patients, four underwent 
PD and one patient DP. Four out of five patients had a malignant tumour. Ninety-day mortality 
was 7/225 (3.1%). After PD overall major complications (Clavien-Dindo 3-5) were more than 
after DP (21 (28.7%) vs. 15 (11.2%) , p<0.001) (Tables 3a, 3b).  

Histopathological results 

In the histopathological analyses median tumour size was 35mm (range 2-180). Malignant 
tumours were seen in 53/225 (23.5%) of the patients and high-grade dysplasia (HGD) was 
present in 15/225 (6.6%) of the specimens (Table 4).  

The most common histopathological diagnosis was IPMN, 94/225 (41.7%); 50/225 (22.1%) 
MD-IPMN, 30/225 13.3% MX-IPMN and 14/225 (6.2%) BD-IPMN.  Other common diagnoses 
were SCN in 41/225 (18.1%), MCN in 40/225 (17.7%), EPIT in 22/225 (9.7%), and SPN in 
8/225 (3.5%). Other, more rare tumours, such as cystic neuroendocrine tumours, 
myofibroclastic tumours, lymphangioma and acinar cell neoplasms accounted for a total of 
20/225 (8.8%) of the cases (Table 4, Figure 2b). 

IPMNs were evenly distributed for gender, whereas 7/8 of SPNs and 40/40 of MCNs were seen 
in females. IPMNs were located equally in the right and left side of portal vein, 30/40 (75%) of 
MCNs were located in the body or tail (Table 4). 

Overall, 53/225 (23.6%) of the tumours were malignant and 15/225 (6.7%) had HDG. 
Malignancy was detected in MD-IPMN 29/50 (58%), MX-IPMN 10/30 (33.3%), MCN 12/40 
(30%), BD-IPMN 2/14 (14.3%), SPN 0/8 (0%), SCN 0/41 (0%) and others 0/20 (0%). 
Quantities of HGD tumours were: MD-IPMN 6/50 (12%), MX-IPMN 3/30 (10%), MCN 2/40 
(5%), BD-IPMN 0/14 (0%), SPN 2/8 (25%), SCN 0/40 (0%) and others 2/20 10%). Of the PDs 



33/73 (45.2%) and of the DPs 16/134 (11.9%) were performed for malignant tumours (Table 
6.).   

Risk factors for malignancy in univariate analyses were age over 60 years (p<0.01), symptoms 
(p=0.03) and tumour location in the pancreatic head or uncinatus area (p<0.01). The same risk 
factors for malignancy lasted in multivariate analyses: age over 60 years (p<0.003, odds ratio 
3.486), symptoms (p<0.016, odds ratio 3.259), and tumour location in the pancreatic head or 
uncinatus area (p< 0.016, odds ratio 2.624). Equal numbers of malignant tumours were seen in 
patients with and without potential risk factors, including smoking, diabetes or cyst size >3cm.  
PCNs with and without worrisome features in preoperative imaging (main pancreatic duct 
dilatation over 6mm, calcification of cysts, mural nodules) also had similar frequency of 
malignancy 7, 11 (Table 5a, 5b). 

In 67/225 (29.8%) of the patients the original pathological reports were inconclusive. In 25 
cases re-evaluation was made by experienced pancreatic pathologist based on original 
pathological reports and 42 cases histopathological slides needed to be re-reviewed. In most of 
these cases, the tumours were classified as MCNs in the original pathologic report but did not 
fulfill the criteria regarding the presence of ovarian type-stroma 6.  Original MCN diagnoses 
were confirmed in 23 cases, and in 44 cases the diagnoses changed. Changed diagnoses 
included 27 MD-IPMN, 9 MX-IPMN, 2 BD-IPMN, 3 SCN, 2 acinar cell neoplasms and 1 ductal 
adenocarcinoma. 
 
Long-term survival 

Of the patients 220/225 (97.8%) survived over 30 days after the operation. Median 5-year 
survival for all patients with resected PCN was 76.7%: 86.9% for patients without malignancy, 
76.6% for patients with HGD and 27.3% for patients with malignant resected PCN. In 46/53 
(86.8%) of the patients with a malignant tumour death was related to pancreatic cancer (Table 
6, Figure 3b). 

Out of the total 94 IPMNs, 53 were benign. Three (5.7%) of these patients (BD-IPMN with LGD, 
MX-IPMN with LGD and MD-IPMN with HGD) died of pancreatic cancer during the follow-up 
period, 49-79 months after the operation. 

 

Discussion 

 

PCNs are a heterogeneous group of tumours with a varying malignancy potential. The 
nationwide epidemiologic characteristics of resected PCNs are largely unknown. Our aim was 
to study the nationwide characteristics and long-term prognosis of resected PCNs in Finland.  

This paper described the preoperative characteristics, surgical details, distribution of 
diagnoses and long-term survival of all resected PCNs in Finland between 2000 and 2008. By 



having an experienced pancreatic pathologist re-review the histopathological analyses  
whenever necessary we were able to set the correct diagnoses of the tumours.  To the best of 
our knowledge this is the first nationwide study on resected PCNs. There are larger published 
series of resected PCNs from high-volume academic centres and of multicentre origin, which 
may contain selection bias, which should not be present in this nationwide study 4, 7. 

According to the literature, the number of incidentally found, resected PCNs is rising 5. PCNs 
are detected more often mostly due to   improvements in and increased usage of imaging 
techniques. Moreover incidental PCNs have been monitored more closely since European 9 and 
international 10 guidelines were published in 2013 and 2012. The size of resected PCNs has 
decreased in recent decades 7.  In this study the resected PCNs were mostly symptomatic 
146/210 (69.5) and the median size of the tumour was also larger than reported in the recent 
literature. Tumour size and high proportion of symptomatic patients can be explained by 
changes in the criteria concerning operating on PCNs and by better imaging techniques. In the 
early 2000s the availability of MRI and EUS was inferior compared to today, which explains the 
fairly frequent use of CT and low use of MRI and EUS 11. 

The rate of morbidity - and even mortality - after pancreatic surgery was high, but around the 
same level as described in the literature (Table 3). A patient who is fit for surgery and with a 
strong indication renders it advisable to proceed to operation. If, on the other hand, the patient 
is borderline operable and/or the indication is relative, the decision whether to operate 
becomes less clear-cut. As described by Del Chiaro, patients unfit for surgery had relatively high 
IPMN-specific survival 12. In any case, optimal results for patients with PCN demand high quality 
preoperative workup, correct patient selection as well as proper follow-up. 

Since IPMN tumours were first described by Ohashi in 1982 13, the incidence of IPMN has been 
increasing in large retrospective series 3, 5. During the same period of time, the proportional 
incidence of resected MCNs has decreased significantly. There is an ongoing discussion - as 
Valsangkar et al. 4 point out - whether the actual incidence is increasing, or whether the 
reported increase is more related to the change in the histopathological classification of 
tumours. Niedergethmann et al. 14 reviewed histological specimens of 207 cystic or small solid 
tumours out of 1,424 pancreatic specimens. Fifty-four of these specimens revealed an IPMN 
tumour. Our results were similar: a significant proportion of the original diagnoses changed to 
IPMN after reviewing. Most of these had previously been diagnosed as MCN or unclassified 
cystic tumour of the pancreas. These findings support the hypothesis that the real incidence of 
IPMN-tumours may not be increasing, at least not as dramatically in the as suggested. Thus the 
reason for the increase in the incidence of IPMN may be related to changes in pathological 
criteria, improvement in the quality of pathology, improved imaging techniques and an 
increase in the frequency of cross-sectional imaging.  

The relevance of making an accurate distinction between IPMN and MCN tumours is related to 
the different recurrence pattern of IPMN and MCN. Even after resection IPMN tumours require 
life-long surveillance (total pancreatectomy patients excluded) since there is a substantial risk 



of recurrence even if the resection margins were negative 4, 9, 15. Benign MCNs, on the contrary, 
have a recurrence level close to zero so follow-up is not recommended 4, 16. 

In our material the proportion of IPMN tumours was 94/225 (42%), SCN 41/225 (18%) and 
MCN 40/225(18%).  Distribution of diagnoses is similar to that reported for large series of 
resected PCNs 4, 5, 7, 13. The number of IPMN tumours is slightly higher, which can be partially 
explained by the revised diagnoses after re-reviewing the histopathology. SCN tumours should 
only be resected when symptomatic, in case of rapid growth, if the diagnosis is uncertain or if 
there is concern about malignancy 17, 18, 19. However, imaging diagnostics of SCN is not always 
easy. Making a radiologic distinction between SCNs and MCNs can be especially difficult 20. 
Availability of MRI and EUS was moreover limited during the study period, which impaired the 
quality of the preoperative assessment and likely resulted in unnecessary operations.  In our 
material, 24/41 (59%) of the patients with resected SCNs had pancreas related symptoms as 
expected, even though none of the patients had any signs of malignancy or HGD in 
histopathological analyses (Table 1a, 4). 

The European and international guidelines for IPMN and MCN have gathered risk factors 
related to the risk of tumours transforming from benign to malign 9, 10. From radiology reports 
we were able to obtain data on main pancreatic duct dilatation over 6mm, calcification of cysts 
and mural nodules. In our analyses none of these factors were significant risk factors for 
malignant tumours. Main pancreatic duct dilatation is diagnosed reliably by MRI examination. 
In this population only 56/198 (28.2%) of patients were examined by MRI. A lack of MRI 
studies can partially explain why main pancreatic duct dilatation is not a risk factor for 
malignancy, or even for HGD, in this study. In this material the risk factors for malignant 
tumours were age over 60 years (p<0.01), symptomatic patient (p=0.03) and tumour location 
in the caput or uncinatus of the pancreas (p<0.01). These factors were also independent risk 
factors in the multivariate logistic regression analyses. It is known that symptomatic tumours 
carry more risk of malignancy and that age increases the cumulative risk of having a malignant 
tumour. Patient age and/or poor general condition may lead to more pressing indications for 
surgery, which causes fewer tumours  to be operated on before they become malignant. It has 
been reported that IPMN tumours to the right of the porta carry an increased risk of 
progression compared to those on the left side of the porta 12.  Also, the majority of zero or low 
malignancy potential tumours such as SCN and EPIT were located on the left side of the vena 
portae (Table 4., Table 6.).   

Most patients with resected PCNs were females (143/225). The literature reports no gender 
difference in the prevalence of PCNs 1, 21. In our material, however, a large proportion of 
tumours were diagnosed as MCNs or SCNs, which are predominantly diagnosed in women, 
explaining the difference in gender distribution (Table 4.).  

Out of the 94 IPMNs 44 showed no signs of malignancy or HGD in the histopathological analyses. 
During long-term follow-up three of these 44 patients (6.8%) still died of pancreatic cancer. 
This strongly supports the guidelines recommending follow-up of resected IPMNs. 



Patients with benign tumours had 87% 5-year survival. Even with HGD tumours the 5-year 
survival was 76.6%, whereas in malignant tumours it was only 27%. These numbers serve to 
confirm that detecting – and operating on - a PCN before malignant transfer is essential for long-
term survival. In spite of the significant morbidity involved in pancreatic resections, in benign 
cases it does not affect patients’ 5-year survival compared to that of general population 22. 

We conclude that in this first nationwide study of resected PCNs, one fourth of the tumours 
were malignant, with a five-year survival of 27%, compared to overall 87% in patients with 
non-malignant disease and 77% with HGD. A surprisingly large number of diagnoses were 
revised after re-review of the specimens by an experienced pancreatic pathologist. A correct 
histopathological diagnosis affects the optimal follow up plan for each patient.  As the number 
of detected PCNs is increasing, all efforts should be invested in optimal pre- and postoperative 
workup of these patients. Operating a PCN before the malignant transfer as well as prompt 
recognition of entirely benign lesions, to spare patients from the morbidity inevitably related 
to pancreatic surgery, remain a great challenge. 
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2000-2008 a total of 2024 patients underwent pancreatic 
surgery in Finland

503 patients were identified to have a possible PCN 

208 patient were excluded ( 147 had no PCN, 61 had 
pseudocyst)

70 cases where the patient records were not available were 
excluded

225 patients with a  resected PCN were included in the study 

67 histopathological  reports were re-evaluated

Figure 1. Flow-chart of the resected 
pancreatic tumors in Finland 2000-2008



Figure 2a. Kaplan-Meier survival curves for each 
diagnoses of resected PCN:s

Figure 2b. Kaplan-Meier survival curves for benign, 
HGD and malignant tumors



Size of tumor
Median diameter of cyst,  

(range)mm
40.0 (4-220)

Location of cysts

Head 58 (30.9)

Uncinatus 5 (2.7)

Body 43 (22.9)

Tail 82 (43.6)

Number of cysts

1 87.4

2 4.2

3 0.9

>3 3.5

Worrisome features 

Any features, n (%) 19/88 (21.5)

MPD over 6mm, n (%) 9/88 (10.2)

Calcification of cysts, n (%) 8/88 (9.1)

Mural nodules, n (%) 8/88 (9.1)

Table 2. Radiological  findings of patient´s with 
resected PCN:n 2000-2008 in Finland

Table 1. Baseline characteristics and preoperative 
findings of patient´s with resected PCN:n 2000-
2008 in Finland

Baseline characteristics
Median age years, range 61.0 (14-87)

Gender, female/male, n (%) 143/82 (63.3/37.7)

Smoking, n (%) 11/121 (9.1)
Diabetes, n (%) 29/154 (18.8)

Symptoms

Symptomatic, n (%) 146/210 (69.5)

Pain, n (%) 98 (46.7) 

Jaundice, n (%) 21(10.0)

Pancreatitis, n (%) 20 (9.5) 

Weight loss, n (%) 19(9.0)

Examinations
CT, n (%) 191/198 (96.5)
MRI, n (%) 56/193 (29.0)
EUS, n (%) 13/192 (6.8)



Type of surgery

1DP, n (%) 134, (59.6)

2PD, n (%) 73, (32.4)

Total pancreatectomy, n (%) 12 (5.3)

Enucleation, n (%) 6 (2.7)

Complications

Operation related morbidity and 
mortality

111 (48.4)

Clavien-Dindo 1-2, n (%) 68 (30.2)

Clavien-Dindo 3-4, n (%) 40 (17.8)

Clavien Dindo 5, n (%) 3 (1,3)

30 day mortality, n (%) 53 (2.2)

90 day mortality, n (%) 7 (3,1)

1DP= Distal pancreatic resection, 2PD= 
Pancreaticodudenectomy, 3 2 patients died after 
discharging from hospital

Table 3a. Type of surgery, rate of 
complications by Clavien-Dindo score , 30 and 
90 day mortality of resected PCN:s,  

Clavien-
Dindo 0

Clavien-
Dindo 1-2

Clavien-
Dindo 3-4

Clavien-
Dindo 5

2PD, n (%) 27 (37,0) 24 (32,8) 21 (28,7) 3 (1,3)
1DP, n (%) 78 (58,2) 41 (30,6) 15 (11,2) 0 (0)

Enucleation, n (%) 5 (83,3) 1 (16,7) 0 (0) 0 (0)

Total  Pancreatectomy, 
n (%)

6 (50,0) 2 (16,7) 4 (33,3) 0 (0)

Table 3b. Clavien-Dindo score for each type of surgery



Variable MD-
IPMN

MX-
IPMN

BD-
IPMN

MCN SCN SPN EPIT Other All

N 50 30 14 40 41 8 22 20 225
Age years,

median (range)

70.5 
(44-87)

67.0 
(40-81)

63.5 
(53-72)

51.0 (27-
82)

64.0 (33-
79)

21.0 
(14-47)

56 
(24-75)

47.0 
(24-75)

61.0 
(14-87)

Sex Female % 50 56,6 42,9 100,0 82,9 87,5 27,3 40,0 63,6
N, % 50 (22,1) 30 (13,3) 14  (6,2) 40 (17,7) 41 (18,1) 8 (3,5) 22 (9,7) 20 (8,8) 225

Tumor size,  
median 
(range) mm

33 
(3-120)

40 
(10-95)

30 
(10-50)

50 
(2-180)

40 
(8-120)

65 
(13-130)

25 
(6-80)

25 
(12-100)

35
(2-180)

Location, n (%)
1Head 19 (48,7) 10 (41,7) 7 (50) 4 (11,4) 9 (25,7) 2 (25,0) 4 (28,6) 3 (15.0) 58 (30.9)

2 Uncinatus 1 (2,6) 0 (0,0) 1 (7,1) 1 (2,9) 1 (2,95) 0 (0,0) 0 (0,0) 1 (5.0) 5 (2.7)

3 Body 6 (15,4) 7 (29,2) 3 (21,4) 10 (28,6) 7 (20,0) 3 (37,5) 4 (28,6) 3 (15) 43 (22.9)

4 Tail 13 (33.3) 7 (29,2) 3 (21,4) 20 (57,1) 18 (51,4) 3 (37,5) 6 (42,9) 13 (65) 82(43.6)

Operation, n (%)

1 PD 25 (50) 14 (46,7) 8 (57,1) 6 (15) 10(24,4) 2 (25,0) 6 (27,3) 2 (10.0) 73(32.3)

2 DP 19 (38) 13(43,3) 3 (21,4) 33(82,5) 29(70,7) 68 (75,0) 16 (72,7) 15 (75.0) 134 (59.3)

3 Enucleation 0 (0,0) 1 (3,3) 0 (0,0) 1 (2,5) 1 (2,4) 0 (0,0) 0 (0,0) 3 (15.0) 6 (5.3)
4 total 6 (12) 2 (6,7) 3 (21,4) 0 (0) 1 (2,4) 0 (0,0) 0 (0,0) 0 (0.0) 12 (5.3)
Symptomatic, n 

(%) 
38

(84,4)

21

(75,0)

6 

(42,9)

27

(77,1)

23 

(59)

6 

(75)

13

(59,1)

12

(63,2)

146

(69,5)

Table 4. Characteristics of resected PCN:s



Variable No carcinoma

n=172

Carcinoma

n=53

p-value

Age 60 years or more / age 
less than 60 years

65.6%/89.3% 34.4%/10.7% <0.001

Tumor location1 65.1%/86.4% 34.9%/13.6% <0.001
Symptomatic/asymptomatic 72.2%/89.4% 27.8%/10.6% 0.0030
Gender female/male 77.6%/74.4% 22.4%/25.6% 0.737
Diabetes 75.9%/76.0% 24.1%/24.0% 0.988
Cyst size 3cm or more 76.3%/88.9% 23.7%/11.1% 0.055

Variable p-
value

Odds 
ratio

95% 
Confidence
interval

Age over 60 
years

0.003 3.486 1.523-7.984

Tumor 
location

0.016 2.624 1.193-5.772

Symptomatic 0.028 3.259 1.136-9.344

Table 5a. Risk factors for malignancy in resected PCN:s Table 5b. Multivariate logistic regression 
analyze for risk of malignancy

1 1: caput or uncinatus; 2: body or tail



Benign Benign % Hgd Hgd % Malignant Malignant % 5-year 
survival %

MD-IPMN 15 30.0 6 12.0 29 58.0 62.5

MX-IPMN 17 56.7 3 10.0 10 33.3 63.3

BD-IPMN 12 85.7 0 0 2 14.3 83.3

MCN 26 65.0 2 5 12 30 78.8

SCN 41 100.0 0 0 0 0 88.9

SPN 6 75 2 25 0 0 100

EPIT 22 100 0 0 0 0 92.9

Other 18 90.0 2 10 0 0 90.0

All 157 69.8 15 6.7 53 23.6 76.7
Benign 86.9
HGD 76.6
Malignant 27.3

Table 6. % of malignant tumors and 5-year survival of patient`s with resected PCN
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