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Abstract
We present a retrospective study of a cohort of ten patients with cystic tumors of the pancreas, most of whom 
underwent surgery. The study emphasizes study, diagnosis, and treatment of the four who underwent laparos-
copic surgery. It presents some of the variables analyzed in their management and pays special attention to 
their surgery treatment. A systematic review of the literature is also included.
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IntroductIon

Cystic tumors of the pancreas (CTP) have recently gained 
attention from surgeons and gastroenterologists due to 
progress in the diagnostic images that frequently detect 
them. The prevalence of the cystic tumors is uncertain in 
the general population since only tumors that cause symp-
toms are usually identified (1). A prevalence of 1.2% was 
found in series of surgical and radiological records of CTP. 
Half of these lesions were asymptomatic (2). 

When CTP produces symptoms, a patient may mani-
fest recurrent pancreatitis, chronic chest pain or jaundice. 
These symptoms normally imply that there is compression 
or obstruction in the pancreatic duct.

Among the different classifications of CTP we find serous 
cystadenoma (SC), mucinous cystic neoplasms (MCN), 
intraductal papillary mucinous tumors (IPMT) and solid 
pseudopapillary neoplasms (SPN) (3-15). The histology, 
prevalence, potential for malignancy, and distributions of 
gender and age at presentation vary according to the neo-
plasm (Table 1). The World Health Organization (WHO) 

has described and established their histological classifica-
tion (Table 2) (16, 17). 

The majority of CTPs are detected by CT scans or MRIs. 
For doubtful lesions, including those with diameters 
less than or equal to 3cm, endoscopic ultrasound (EUS) 
facilitates typing with fine needle aspiration (sensitivity 
50-60%) since the study of markers in the liquid is an inno-
cuous procedure (18-20). The level of carcinoembryonic 
antigen (CA) is the best predictor of mucinous tumors: 
its accuracy is 79% with levels higher than 192ng/ml (21). 
This predictor can be complemented with CA 19.9 and 
amylase measured in the serum in the and tumor which has 
low sensitivity but high specificity (Table 3) (22). 

The need for surgical treatment is determined by histo-
logy, size, location of neoplasia and the risk to the patient. 
When an SC is considered to be benign but the diagnosis 
is questionable and the patient is symptomatic and has a 
lesion > 4 cm, surgery is required (23, 24). Because of their 
potential malignancy great when an MCN is 3 cm or larger 
it must be resected (25). Whether or not there are nodules 
in the duct wall, an IPMT 2 cm or larger in the main duct 
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Table 1. Characteristics of pancreatic cystic tumors.

Type Gender/Age Group Prevalence Histology CA Potentially Malignant 
SA Women

70 – 80 years
30.6% Acinal Cell Center Low Anecdotal

MCT Menopausal Women 50%
1%*

Tall Columnar Tissue, Mucin-Producing High Correlation with CA 6-27%

IPTM 70 – 80 Years same 
gender

24%
0.5-9.8% *

Pancreatic Ductal System
Tall columnar epithelium, mucinous content with or without 

papillary projections. (Ohashi Triad)

High Dependent on size and 
location

SPST 30 – 40 years
women

9%
1-2% *

Multipotential cell (analogous ovarian) Low Infrequently Malignant, 
Aggressive

*Prevalence among exocrine pancreatic tumors.

Table 2. WHO Histologic Classification of pancreatic cystic tumors.
 

I. Serous Cystic Tumors (SCT) II. Mucinous Cystic Tumors (MCT)
Serous Cystadenoma (SC)
Serous Microcystic Adenoma
Serous Polycystic Adenoma
Serous Cystadenocarcinoma

Mucinous cystadenoma (MC)
Mucinous cystadenoma with moderate dysplasia
Mucinous cystadenocarcinoma (CMCA)

Non invasive
Invasive

III. Intraductal papillary mucinous tumor (IPMT) IV. Solid Pseudopapillary tumors (SPST)
Intraductal papillary mucinous adenoma
Intraductal papillary mucinous adenoma with moderate dysplasia  
Intraductal papillary mucinous carcinoma

Non invasive
Invasive

Solid pseudopapillary tumor
Solid pseudopapillary carcinoma

Table 3. Fluid composition according to histological type.

Enzyme or marker Tumor Sensivity Specifity
Amylase
< 250 U/L

SC
MC

CMCA
44% 98%

CA
< 5 mg

SC
PC 50% 95%

CA 
> 800 mg

MC
CMCA 48% 98%

CA 19,9
< 37 U/ mL

PC
SC 19% 98%

PC: pseudocyst.

or in a secondary duct absolutely requires surgery. When 
nodules are present, surgery is also required even for sma-
ller lesions. When surgery is not possible, these lesions are 
managed medically and patient is observed (26) although 
good results have been described after the use of ablation 
(21, 27). Regardless of their size or location SPNs are 
potentially malignant. Surgical treatment is recommended 
as medical groups with experience have found that it provi-
des benefits in terms of long-term survival (28).

Our objective in this study is to present the approach, 
surgical treatment and results from the patients we 
treated.

Methodology

A retrospective cohort of patients seen at the Fundación 
Cardioinfantil – Instituto de Cardiología between 2006 
and 2010 was studied. To date patients have been monito-
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red for between 24 to 78 months following each diagnosis 
of a cystic neoplasm of the pancreas. 

Data was transferred directly from patients’ clinical histo-
ries and stored in a data base for later analysis. Descriptive 
statistics were used in consideration of the type of variables 
studied.

results

A total of 10 patients were included. For each patient cli-
nical presentation, evaluation, treatment and the histolo-
gic diagnosis are shown. The average age was 50 years old 
(Range 29-86). Eight of the patients were women with 
various types of pancreatic cystic tumors, while another 
female patient was diagnosed histologically with a pancrea-
tic pseudocyst from the surgically removed piece although 
she had not previously been diagnosed or suspected of 
having this cyst. The male patient presented an IPMT.

Most of the patients initially manifested a clinical pic-
ture of severe chest pain of variable intensity. One patient 
manifested repeated episodes of pancreatitis while another 
presented acute abdomen after surgery was performed 
in another institution. A biopsy was performed and the 
patient was referred for complete treatment. A cyst was 
incidentally found at the head of the pancreas (Figure 1) in 
another female patient who was undergoing extension stu-
dies for sigmoid adenocarcinoma. Histological diagnosis of 
a pancreatic biopsy taken during resection of a colon tumor 
showed serous cystadenoma. This resection was done two 
years after resection had removed another metachronous 
tumor from her right colon. Study results, diagnoses and 
treatments are presented in Tables 4 and 5.

Nine out of the ten patients were treated surgically. Four 
of the patients with lesions in the body and tail of the 
pancreas were treated laparoscopically. Time of surgery 
varied between 165 and 210 minutes with an average of 

185 minutes. In contrast, the patient who underwent the 
conventional laparoscopic reoperation required only 105 
minutes. The other five patients with lesions in the body 
and tail of the pancreas required pancreaticoduodenecto-
mies which preserved their pylori. One patient developed 
sepsis as the result of a staphylococcus infection from a 
catheter. Another patient developed nosocomial entero-
bacter cloacae pneumonia and self-limiting upper digestive 
tract bleeding. Another patient developed repeated bacte-
robilia. All of these situations were resolved with medical 
handling (directed antibiotics). We performed a lateral 
pancreaticojejunostomy in two planes, a lateral hepatic 
jejunostomy in a single plane and a lateral duodenojejunos-
tomy in two planes. We did not have any fistulas in any of 
the anastomosis we performed nor did any intra-abdominal 

Table 4. Tumor markers and amylase according to type of tumor.

# DX Serous Amylase
 (S) ng/l

CA 
S ng/l

CA 19,9
S ng/l

Tumor Amylase
(T) ng/l

CA
T ng/l

CA 19,9
T ng/l

1 MCT 40 55 55 - - -
2 MCT + AP 69 N N 104 - 50,000
3 MCT 76 17.8 23.05 156 - -
4 PC+CP 73 - 9.14 - - -
5 SPST 23 - <2 - - -
6 SC N N 11
7 SPST 757 0.5 4.69 - - -
8 SPST N N - . -
9 SA N N 1 - - -
10 IPMT 54 54 10,000 - - -

Figure 1. Pancreatic mucinous cystadenoma. Evidence in T1 acquisition 
engaging the tail of the pancreas. A well defined oval lesion is identified. 
It has with thick walls of 13 x 100 x 85 mm which show cuts in the arterial 
phase and portal vein with thin septa within it.
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Table 5. Pathological Correlation - Surgical and Radiological.

Patient Age Procedure Pathology Diagnostic Image
1 29 ST pancreatectomy. Splenectomy 

Cholecystectomy. Adhesiolysis (T)
Mucinous cystadenoma (MC) Heterogeneous complex cyst tail 

13 x 10 x 8.5 cm (Figure 1)
2 43 ST pancreatectomy.  Splenectomy (L) Mucinous cystadenoma. Acute 

pancreatitis (AP)
Cystic Body Lesion
12 x 10 cm

3 48 ST pancreatectomy.  Splenectomy  
Adhesiolysis  (L)

Mucinous cystadenoma.  Malignancy 
limit. (Figure 6)

Complex Cystic Mass 
10 x 8 cm (Figure 5)

4 47 Distal pancreatectomy.  Splenectomy  (L) Pseudocyst. Pancreatitis C (Figure 4) Cystic Tail Lesion 
3.5 x 2.5cm.   (Figure 3)

5 30 ST pancreatectomy.   Splenectomy  (L) (PS) Pseudopapillary tumor Mass in Tail
2.4 x 2.3 cm

6 86 Sigmoid anastomosis T-T (T) Serous  cystadenoma Micro-cystic Lesion 
2.1 x 1.6 cm. (Figure 7)

7 37 Pylorus-preserving pancreaticoduodenectomy 
–  cholecystectomy (T)

Pseudopapillary tumor (Figure 10) Cystic head lesion 4.0 cm

8 35 Pylorus-preserving pancreaticoduodenectomy 
–  cholecystectomy (T)

Pseudopapillary tumor 31 mm Neck Lesion
 (Figure 9)

9 43 Pylorus-preserving pancreaticoduodenectomy 
–  cholecystectomy (T)

Serous  cystadenoma (Figures 2A 
and 2B)

28x15x18mm Unilocular cystic lesion 
in head of pancreas   compatible with 
pseudocyst 

10 36 Pylorus-preserving pancreaticoduodenectomy 
(T)

Intraductal papillary cystic neoplasm 
of the pancreas

Uncinate Lesion
(Figure 8)

ST: subtotal T: traditional L: Laparoscopic.

or surgical site infections occur. There were no mortalities. 
The serum tumor marker of the patient with SC remained 
normal during more than 60 months of observation and 
no surgical intervention was required. Between studies of 
the patient who was treated for SC endoscopic ultrasound 
reported a 1 cm cystic lesion and an intraductal papillary 
lesion of 0.5 cm. As a result, surgery was performed. The 
final pathology report showed a serous cystadenoma with 
intraductal calcification (Figures 2 and 2A).

The 7 day hospital stay for the patient who underwent 
conventional distal pancreatectomy was shorter than ave-
rage 9 day stay for minimally invasive surgery although they 
varied from 6 to 12 days.

In most cases complications were considered to be 
minor. Postoperative pain was the most frequent. In the 
two worst cases, patients suffered intestinal obstructions. 
One was initially treated with laparoscopic surgery but 
postoperative percutaneous drainage was required. The 
other underwent conventional left colectomy because of 
a stenosis caused by ischemia in the splenic flexure of the 
colon. Patient’s postoperative evolution was appropriate. 
Neither case resulted in death. 

The pathological study reported mucinous cystadenoma 
in 3 cases, one of which presented pancreatic inflammation. 
Three cases reported solid pseudopapillary cystic tumors, 

two reported serous cystadenomas, one was diagnosed as 
the result of a biopsy performed for another reasons, and 
one had a questionable diagnosis which could have been 
either an intrapapillary mucinous tumor or a pancreatic 
pseudocyst. One had an intraductal papilloma and another 
had a pancreatic pseudocyst (Table 5). All patients in the 
series underwent complete resections and were negative 
for tumor margins. No malignant or infiltrating lesions 
were documented.

As part of the preoperative study, punctures were per-
formed on 3 patients. Serum tumor markers and serum 
amylase were studied. CA 19.9 with a value of 50,000 was 
reported in just one patient (Table 5).

dIscussIon

In our experience with tumors, a CAT scan is the first step 
in evaluating the body which allows the study of the cha-
racteristics of the tumor and thus diagnosis. Percutaneous 
puncture and endosonography are alternatives for characte-
rizing a mass in questionable cases or when surgery is being 
considered. Either transpapillary or transgastric techniques 
guided by endosonography can be used (29, 30). One of 
the two patients with a lesion smaller than 3cm underwent 
laparoscopic distal pancreatectomy without echo-endos-
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Figures 2A and B. Serous cystadenoma with ductal calcification.

Figure 3. Pancreatic tail pseudocyst. Abdominal CT scans. A well-
defined large diameter oval image with liquid density of 35x25 mm 
with peripheral calcification and minimum variation of density of 
peripancreatic fat can be seen in the pancreatic tail.

Figure 4. Surgical specimen of pancreatic pseudocyst.

Figure 5. An abdominal scan shows a mucinous cystadenoma on the tail 
of the pancreas. It appears as rounded thick-walled well defined cystic 
image measuring 8.5 x 9.0 cm (AXT). The wall is thick and measures 
8mm. It presents a heterogeneous calcification in its left lateral wall of 
14x20 mm.

Figure 6. Surgical specimen of pancreatic mucinous cystadenoma.
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Figure 7. Serous cystadenoma of the pancreas. Abdominal CT scan 
shows well defined hypodense lesion of 21 x 16 mm with multiple cysts 
inside and septa that is enhanced by contrast medium.

Figure 8. Pancreatic Intraductal Papillary Tumor. Abdominal CT scan 
shows 14 mm diameter dilatation of the middle third of the bile duct. 
Cystic lesion of the pancreatic head.

Figure 9. Solid pancreatic pseudopapillary tumor: T2 abdominal CT 
scan showing tumor diameter of 31 mm at the neck of the pancreas 
defined by regular contours and heterogeneous internal density without 
evidence of calcification.

Figure 10. Surgical specimen of pseudopapillary tumor from pancreatic 
head.

copy while the other underwent pancreaticoduodenec-
tomy using echo-endoscopy. In this case the question arose 
with a magnetic resonance cholangiopancreatography 
(MRCP) for an IPMT. In neither case were puncture cyto-
logy or tumor markers studied. Perhaps if these tests had 
been used we would have changed our behavior in favor of 
observation thereby avoiding the potential for morbidity 
and mortality in a major procedure such as a pancreato-
duodenectomy. The foundation does not have EUS equi-
pment which is why the number of patients treated is low. 
This is especially so when all the difficulties argued by the 
EPSs and the prolonged time required for performance of 
high cost diagnostic procedures which are not included in 
the list of approved POS services. (Translators note: EPS 
stands for Entidades Promotoras de Salud which are insti-
tutions analogous to HMOs in the USA, POSs are Planes 
Obligatorios de Salud which are compulsory health insu-
rance plans connected to the EPSs.)

In this cohort, study of liquids did not provide much 
information that was useful for diagnosis. CA and amylase 
values did not correlate with the tumor type as described in 
the literature. Nevertheless, we consider these studies to be 
helpful for diagnosis so that they should not be ruled out 
for specific cases, as we mentioned earlier.

Standard surgical treatment for confirmed neoplastic 
cystic lesions and for those which are highly suspicious or 
have high potentials for malignancy is not up for debate 
although the type of cystic tumor, location and risk to the 
patient must all be considered (31). Minimally invasive 
treatment has gained strength as a means of treatment 
while distal and/or partial pancreatectomies have also been 
reported to produce good results in terms of low rates of 
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recurrence and morbidity, and in terms of preserving the 
spleen in patients with tumors as large as 5cm (30).

Not counting the patient who had recently been ope-
rated on with conventional surgery, the four patients 
who underwent laparoscopies are part of the beginning 
of an experience in our institution. Although we did not 
find any reductions in lengths of hospital stays or surgery 
time, it was evident that postoperative pain was reduced 
and patients were able to begin oral intake sooner. Also, 
there was no need for blood transfusions during or after 
the procedures. As shown in the meta-analysis published 
in Annals of Surgery of 2012, there is clear evidence that 
laparoscopic procedures decrease blood loss during sur-
gery, decrease length of hospital stays, reduce total compli-
cations including infection at the site of surgery, oncology 
intention (positive margin in cases of malign neoplasms), 
incidence of the pancreatic fistula and mortality (32). All 
of this is accomplished without loss of operating time. 
Although in the literature there are reports of conversion 
rates of between 0% and 30%, there were no patient con-
versions even though some lesions were larger than 10cm. 
We believe that this affected the obstructive complications 
of the colon resulting from intimate adherence of the mass 
to the mesocolon that was probably traumatized by release 
and subsequent ischemia and stenosis (32). We had no 
pancreatic fistulas in any of these patients for which we 
consider stapling of polypropylene reinforcement of the 
posterior pancreatic stump to be relevant. In the same 
meta-analysis fistulas rates, according the International 
Study Group of Pancreatic Fistula (ISGPF) classification 
by severity, ranged from 12.5% to 19.1% (33). We did not 
have any intra-abdominal or surgical site infections, a result 
which matches those reported in the literature. 

We performed a total of 4 pancreatoduodenectomies 
all of which preserved the pylorus. Morbidity related to 
nosocomial infections developed in three of these patients. 
Two of these had origins unrelated to surgery (pneumonia 
and bacteremia from a catheter). The one infection which 
was due to bacterobilia had no documentable bilioenteric 
anastomotic stenosis, so a second intervention was not 
required and the patient improved with medical treatment. 
As we notice, this procedure presupposes risks which vary 
between 30% and 40% in published series (34, 35). Even 
when there is zero mortality among patients, associated 
with a group of young patients without comorbidities and 
for which appropriate surgical techniques were used, risks 
are not negligible as has been shown in other studies (36, 
37). Hence the importance of an accurate diagnostic and 
surgical indication. There are reports in the literature that 
show the feasibility of performing this procedure in a total 
laparoscopic way or video assisted with good results regar-

ding mortality, surgery time, transoperative blood loss, 
quick recovery and oncological safety (38).

  
conclusIons

Cystic tumors of the pancreas remain a rare pathology 
within our population, although this diagnosis is made 
more frequently every day due to the evolution and reso-
lution of diagnostic methods. In our series, the abdominal 
CAT scans with contrast were sufficient to achieve diagno-
sis and adequate management of lesions larger than 3cm. In 
regards to smaller lesions, we consider relevant the use of 
endoscopy combined with histological study and tests for 
tumor markers relevant for establishing an accurate diag-
nostic. However, this is not always easy.

Laparoscopic treatment continues to evolve. As expe-
rience is gained, more complex procedures such as pan-
createctomies become possible to perform in minimally 
invasive ways without affecting oncological principles. The 
four cases of patients who underwent laparoscopy showed 
complete resections with minimal complications plus some 
benefits from minimizing invasiveness. In any case this 
procedure requires experience and advanced laparoscopy 
skills. At the beginning of this experience we did not reduce 
times of surgery of patients’ lengths of hospital stays.

Even when the preservation of the spleen in distal pan-
createctomy is described, this procedure is not recommen-
ded for lesions greater than 5cm. It would be even more 
difficult to try this procedure in the initial phase of the 
learning curve. 

This initial experience encourages us to continue perfor-
ming minimally invasive treatments for these neoplasms 
regardless of their size. Our idea is to evaluate in specific 
and prospective ways the different variables to be conside-
red and the results of these procedures over the medium 
and long term.

Laparoscopic pancreaticoduodenectomies have been 
performed in increasing numbers by American, French and 
Indian groups. As volume and experience in advanced lapa-
roscopic pancreatic surgery and edge technology increase, 
results become comparable to those achieved in centers 
of excellence in standard surgery. Thus we are faced with 
the question of whether these favorable outcomes can be 
achieved under different conditions.
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