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INTRODUCTION

Cystic lesions of the pancreas (CLPs) represent a group of pan-
creatic diseases with great histological heterogeneity, varying from 
benign lesions, some of them with malignant potential, to overt 
malignant lesions. These lesions can be classified into three major 
groups: pseudocysts, non-neoplastic cysts and cystic neoplasms 
of the pancreas. With the exception of the pancreatic pseudocyst, 
cystic neoplasms of the pancreas occur more frequently than their 
non‐neoplastic counterparts. The incidence of these lesions has in-
creased over recent decades, a fact apparently related to the progress 
of imaging methods; it is estimated that they affect approximately 
0.7% to 24.3% of the population(1,2).

Pancreatic pseudocysts are the most frequent CLPs, corre-
sponding to 80% of them. This type of lesion may be one of the 
complications of acute pancreatitis, chronic pancreatitis and pan-
creatic trauma. Simple pancreatic cysts are considered rare, usually 
asymptomatic and incidentally diagnosed. The cystic neoplasms of 
the pancreas correspond to a group of diseases with peculiar char-
acteristics and are classified as serous cystic neoplasm, mucinous 
cystic neoplasm (with significant malignant potential), and intra-
ductal papillary mucinous neoplasm (IPMN) types I (main duct), 
II (branch duct) and III (mixed), that are considered pre-malignant 
lesions as well. Solid pseudopapillary pancreatic neoplasm, also 
known as Frantz’s tumor, is characterized by pancreatic lesions that 
may also contain cystic spaces or regions of cystic degeneration(1-5).
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The symptoms of  CLPs vary according to the type and lo-
calization of  the lesion, ranging from asymptomatic, secondary 
manifestations to extrinsic compression until the presence of 
abdominal pain, weight loss, low back pain, nausea, constipation, 
diarrhea, abdominal distension, among others. The diagnosis of 
a pancreatic cystic lesion can be poorly made by means of clinical 
assessment and fundamentally requires imaging methods. Com-
puted tomography (CT) is the most commonly used imaging test 
for the diagnosis of cystic lesions, as it allows the identification and 
characterization of the lesion. Magnetic resonance imaging (MRI) 
is another alternative with the advantage of better evaluating the 
ductal anatomy of the pancreas and not requiring the use of iodi-
nated contrast. More recently, the use of endoscopic ultrasound 
scan (EUS) has considerably improved the etiological diagnosis of 
these lesions and allows fine-needle aspiration of the cystic fluid 
content for assessment of cytological and biochemical examina-
tions, especially tumor markers such as carcinoembryonic antigen 
(CEA) and CA 19-9. The diagnosis and classification of the type of 
pancreatic cystic lesion is very important to evaluate the degree of 
malignancy of the lesion and to define the best therapeutic option 
and best prognosis for these patients(2,3,5).

The treatment of  CLPs is directly related to the type of  lesion. 
Some of  them, such as incidentally found asymptomatic cystic 
serous neoplasms, only require careful clinical and radiologic 
following. Bypasses by endoscopy or surgery may be indicated 
for pseudocysts depending on the symptoms produced by them. 
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Conventional segmental or even total pancreatic resections are 
indicated in the case of  cystic lesions depending on the charac-
terization of  the lesion(1-5).

In Brazil, recent publications on CLPs are limited to literature 
reviews, case series and reports(6,7). This study aims to describe the 
cases of CLPs which underwent surgical intervention at a tertiary 
university hospital.

METHODS

This is a retrospective population-based study (historical co-
hort) which was carried out enrolling individuals attended at the 
Outpatient service of Pancreas Surgery of the Hospital de Clínicas 
of  Unicamp. The research protocol was evaluated by the local Re-
search Ethics Committee and approved under the reference number 
2.318.647/CAAE: 72405517.5.0000.5404/Unicamp.

The individuals underwent surgical procedures performed from 
January 2012 through December 2016. Data were obtained through 
medical records and outpatient worksheets. Individuals were identi-
fied according to the electronic database of surgical procedures of 
the hospital and histopathological examinations were checked to 
confirm the cystic nature of the lesions. Included in this study were 
individuals over 18 years old which underwent surgical treatment 
for cystic lesions of the pancreas, with histopathological diagnosis 
confirmed according to World Health Organization (WHO) clas-
sification criteria(8) and of  both genders. All individuals which 
underwent cystojejunostomy or drainage of  infected/ruptured 
pseudocysts had a small portion of the cyst’s capsule resected and 
sent to biopsy to exclude the possibility of a neoplasm. Individu-
als included in vulnerable groups (those with mental disabilities, 
institutionalized) and those with incomplete data in the health 
records were excluded from the sample.

The variables evaluated in this study were: age (expressed in 
full years at the time of treatment), gender (expressed in male and 
female), histopathological type, symptoms at diagnosis, preopera-
tive imaging, type of surgery, surgical complications, and surgical 
mortality.

Statistical analysis
Data were expressed as means ± standard deviation. For the 

execution of descriptive statistical analysis, it was used Microsoft 
Excel® 2016.

RESULTS

In the period evaluated, 39 cases of  CLPs which underwent 
surgery were identified, 26 (66.6%) of  which were female. The 
average age at diagnosis was 47.4 years (range, 18-73). In regards 
to symptoms, 35 (89.7%) were symptomatic, presenting abdomi-
nal pain (77%), weight loss (41%), nausea and vomiting (38.5%), 
and abdominal distension (30.8%) as the commonest symptoms. 
TABLE 1 details the main symptoms observed.

The most prevalent localization of  the CLPs was the body-
tail transition of the pancreas, accounting for 35.9% of the cases, 
whereas pancreatic head lesions were found in 20.5% of the cases. 
FIGURE 1 details the localization of the lesions. The preoperative 
diagnosis was made mainly through ultrasound, computed tomog-
raphy, nuclear magnetic resonance and/or magnetic resonance as 
described in TABLE 2.

TABLE 1. Symptomatology of the individuals who underwent surgery 
for cystic lesions of the pancreas.

N %

Asymptomatic 4 10.3

Abdominal Pain 30 77

Weight loss 16 41

Nausea and vomiting 15 38.5

Jaundice 5 12.8

Choluria 4 10.2

Fecal acholia 3 7.7

Itch 2 5.1

Inappetence 4 10.2

Abdominal distension 12 30.8

Dyspepsia 3 7.7

Diarrhea 3 7.7

Constipation 4 10.2
N: number of individuals.

FIGURE 1. Frequency of cystic lesions of the pancreas according to 
localization.

TABLE 2. Imaging methods used to diagnose cystic lesions of the pancreas.

Method N (%)

US 22 (56.4)

EUS 18 (46.1)

CT 32 (82)

MRI 21 (54)

US: ultrasound scan; EUS: endoscopic ultrasound scan; CT: computed tomography; MRI: 
magnetic resonance imaging; N: number of individuals.

The average length of hospital stay was 10 days (range 4-76). 
Surgeries performed to treat the lesions depended on the local-
ization and type of  the lesions. The surgeries performed were 
cystojejunostomy (41%), distal pancreatectomy (36%), pancreati-
coduodenectomy (15.4%), drainage of  ruptured and/or infected 
pseudocyst (5.2%) and central pancreatectomy (2.6%). Surgical 
complications were seen in 17 (43.6%) patients; pancreatic fistula 
(10.2%), intestinal subocclusion (7.7%) were the most common. 
The surgical procedure associated with a higher morbidity was 
pancreaticoduodenectomy (50%). Overall surgical mortality was 
5.1%. TABLE 3 details the morbidity observed.
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In regards to the histopathological evaluation, there were 18 
cases of  pancreatic pseudocyst (46.1%). TABLE 4 describes the 
histopathological findings of  the entire sample. Three patients 
(50%) presented invasive carcinoma associated with IPMN; the 
three individuals presented the same histology (ductal adenocarci-
noma) and TNM staging (T1N0); there was no late cancer-related 
mortality after a mean follow-up of 28.7±9 months. None of the 
individuals with mucinous neoplasms presented an invasive car-
cinoma at surgery and during the follow-up (31.5±13.1 months). 
The complete demographic profile of the patients according to the 
histopathological findings is detailed in TABLE 5.

DISCUSSION

CLPs have a varied prevalence in the population. Considering 
only pseudocysts, the overall prevalence is significant due to its 
relationship with pancreatitis, which is a disease that presents a 
somewhat common occurrence. However, a much lower prevalence 
is found when analyzing only pancreatic neoplastic cystic lesions 
(1% to 10% of pancreatic neoplasms). These, despite their rarity, 
account for about 30% of pancreatic resections(2,3,5-9). The incidence 
of CLPs is increasing (2), mainly due to advances in imaging tech-
nology and increased access to computed tomography (CT) and 
magnetic resonance imaging (MRI).

The predominance of the diseases occurred in females (66.6%) 
and the most common histopathological diagnosis was pseudocyst; 
these epidemiological and histological profiles are compatible with 
those of the existing literature, since cystic neoplastic lesions are 
more frequent in the female population. In summary, the major-
ity of  the neoplastic cystic lesions (serous neoplasms, mucinous 
neoplasms and Frantz’s tumors) were mostly observed in females, 
whereas pseudocysts presented no predominance and IPMNs were 
more common among men; Frantz’s tumor predominated in young 
adults, whereas the others were more frequent among middle-aged 
to elderly individuals. Usually, the Frantz’s tumor is 10 times more 
frequent in women(9). Regarding the clinical presentation of patients 
at diagnosis, the majority (89.7%) were symptomatic, differently 
from what has been reported in other series with 40% to 75% of 
cases being asymptomatic(2-4,7,9); it is very likely that this was due to 
the fact that all individuals of this series underwent surgery and thus 
the surgical indication biased the results. Therefore, the majority 
of the individuals in the current series due presented large-volume 
lesions diagnosed after causing mass effect and consequently 
abdominal pain, nausea, vomiting, weight loss and abdominal 
distension. These more prevalent symptoms are consistent with 
those cases that have already been described, especially in the pres-
ence of extensive and palpable mass in the physical examination 
and previous pancreatitis associated with pseudocyst formation(10). 
US, CT, MRI, and EUS were performed for the imaging diagnosis. 
US is useful for distinguishing solid from cystic lesions, presents 
low cost and is highly accessible; however, it is operator-dependent, 
does not provide further information on the nature of the lesion 
and may be ineffective when there is interposition of  intestinal 
loops on the pancreas(2-5). EUS is a diagnostic method with a high 

TABLE 3. Complications after surgical resection of cystic lesions of the 
pancreas.

N %

Hospital-acquired infection 3 7.7

Incisional hernia 3 7.7

Wound infection 4 10.2

Pancreatic leak 4 10.2

Intestinal obstruction 3 7.7

Septic shock 1 2.6

Hypovolemic shock 4 10.2

Acute renal failure 1 2.6

Pulmonary thromboembolism 1 2.6

N: number of individuals.

TABLE 4. Histopathological analysis of cystic lesions of the pancreas.

Subtype N %

Pseudocyst 18 46.1

IPMN 6 15.4

Serous neoplasm 6 15.4

Mucinous neoplasm 5 12.8

Frantz’s tumor 4 10.2

IPMN: intraductal papillary mucinous neoplasm; N: number of individuals.

TABLE 5. Epidemiologic profile of the patients according to histopathological subtype.

Pseudocyst Frantz’s tumor Serous neoplasm Mucinous neoplasm IPMN

N 18 4 6 5 6

Sex

   Male 50% – – – 66.6%

   Female 50% 100% 100% 100% 33.3%

Age (years) 50.2±15.4  
(range, 18-76)

19.2±2.1 
(range, 18-22)

50±4.1 
(range, 45-60)

40±12.1 
(range, 22-57)

62.3±7.4 
(range, 51-72)

Symptoms

   Asymptomatic – 25% 20% 20% 16.6%

   Symptomatic 100% 75% 83.3% 80% 83.3%

IPMN: intraductal papillary mucinous neoplasm.
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sensitivity for cystic lesions with at least 2 high-risk factors, such 
as size greater than 3 cm, dilation of the main pancreatic duct or 
the presence of an associated solid component; it allows fine-needle 
aspiration of the cystic fluid and subsequent analysis that may aid 
in the diagnosis of these lesions(6); however, it was scarcely used in 
this series, which reflects the low availability of this method in our 
country and especially in the public health system. According to 
the guideline of the American Gastroenterology Association (AGA 
2015), patients with no relevant results in the EUS and fine needle 
puncture should perform MRI after one year to guarantee no 
chance of malignancy of the lesion(11,12). Hence, it may be pointed 
that US is useful for gross detection and/or screening of lesions, 
whereas CT and/or MRI are enough to diagnose and indicate the 
appropriate therapy for the majority of the cases of CLPs, albeit 
EUS may provide relevant and essential information for those cases 
whose characterization was not appropriate by means of  those 
more available methods.

The CLPs of  the present study were mostly in the body-tail 
transition (35.9%), followed by head (20.5%) and tail (18%). A 
French study by Gaujoux et al. presented the pancreatic head 
(47%-48%) as the most prevalent, followed by body involvement 
(26%-28%); however, this study only divided the location of the 
cysts into pancreatic head, body and tail(10).

According to the 2015 AGA guideline, the diagnosis and 
management of  cystic pancreatic lesions, asymptomatic patients 
must undergo surgical excision of  the lesion when they present a 
solid component and dilation of  the pancreatic duct and/or risk 
factors in EUS and needle puncture(11,12). Allen emphasizes that 
surgical resection of  the lesion should be reserved for cases of 
presumed precancerous cysts due to their size, solid component 
and/or dilation of  the main duct, when there is concern about the 
development of  malignancy(4,13). To appropriately identify and 
propose the adequate therapy for CLPs is relevant for both general 
physicians and specialists. Given their heterogeneity, CLPs may 
represent from innocuous findings at imaging examinations that 
only require cautious following to more aggressive diseases that 
lead to complex surgeries. Different guidelines are available but 
so far no optimal diagnostic or therapeutic algorithm exists. In 
general, mucinous neoplasms and main-duct IPMNs are always 
considered for surgery due to its high malignant potential. Frantz’s 
tumors are also considered for resection for the majority of  the 
cases, since it is considered a neoplasm of  uncertain behavior, as 
well as it usually reaches large volumes and causes symptoms due 
to extrinsic compression of  adjacent organs. In contrast, serous 
neoplasms are only considered for resection whenever they become 
highly symptomatic due to mass effect, which is unlikely to hap-
pen. In regards to branch-duct IPMNs, the surgical indication 
is warranted in an individual basis, since their behavior is not 
as clearly aggressive as the main-duct type. Pseudocysts usually 
need surgical intervention when they reach high volumes and lead 
to clinical symptoms due to the compression of  near organs. In 
view of  this, all of  the patients in the current series were surgically 
treated, due to symptoms, risk of  cancer and/or a high degree of 
suspicion for malignancy(14-17).

The surgical mortality rate in this study was 5.1% (two patients); 
both deaths were caused by postoperative sepsis related to surgical 
complications, one after a cystojejunostomy due to a pseudocyst, 
another one after a pancreaticoduodenectomy due to IPMN-related 
invasive cancer. Pancreatic fistula and wound infection were the 
most common complications among our patients, which is com-
parable to other series. The mortality and surgical complication 
rates of the current study were comparable with those of Reames 
et al.(9); however, they were higher than those of the study carried 
out in 2011 by Gaujoux(10). Both morbidity and mortality were more 
associated with complications of the surgical procedures and/or the 
clinical status of the patients than with the nature of the lesions(17).

This study presents some limitations that need to be addressed. 
Firstly, its retrospective design may lead to data of poorer quality. 
Moreover, due to the nature of the series, enrolling only surgical 
patients, it suffers from selection bias, since a number of patients 
who presented non-surgical cystic lesions were not included. Never-
theless, given the scarcity of local data in regards to this group of 
diseases, the results observed are significant and provide relevant 
evidence in regards to the approach of CLPs, since they present 
a series from a high-volume public hospital. The strength of this 
casuistry is to show the distribution of a group of diseases that is 
difficult to appropriately diagnose and even more difficult to de-
fine the adequate treatment in a high-volume university hospital. 
This casuistry is more recent than other previously published and 
was collected after the consolidation of  the imaging diagnosis 
of  intraductal papillary mucinous neoplasms and a more deep 
understanding of their risk.

CONCLUSION

CLPs are a group of lesions with a highly varying presentation 
and diagnostic approach and may require an also highly variable 
surgical treatment. An appropriate preoperative imaging diagnosis 
is essential for their management.
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RESUMO – Contexto – As lesões císticas do pâncreas representam um grupo de doenças pancreáticas com grande heterogeneidade histológica, variando 

desde lesões benignas, algumas com potencial pré-maligno, até outras degeneradas para formas malignas. Objetivo – Descrever os casos de LCPs sub-
metidos à intervenção cirúrgica em um hospital universitário terciário. Métodos – Trata-se de um estudo retrospectivo populacional (coorte histórica) 
realizado com a participação de indivíduos atendidos no Ambulatório de Cirurgia do Pâncreas do Hospital de Clínicas da Unicamp. Os indivíduos 
foram submetidos a procedimentos cirúrgicos realizados no período de janeiro de 2012 a dezembro de 2016. Resultados – No período avaliado, foram 
identificados 39 casos de lesões císticas do pâncreas operados, sendo 26 (66,6%) do sexo feminino. A idade média no diagnóstico foi de 47,4±16,4 anos. 
Em relação aos sintomas, 35 (89,7%) eram sintomáticos. O tempo médio de internação foi de 10 dias (variação de 4-76). As cirurgias realizadas para 
o tratamento das lesões dependeram da localização e do tipo das lesões: derivação pseudocisto-jejunal (41%), pancreatectomia distal (36%), pancre-
aticoduodenectomia (15,4%), drenagem de pseudocistos rotos e/ou infectados (5,2%) e pancreatectomia central (2,6%). Conclusão – As lesões císticas 
do pâncreas são um grupo de lesões cuja apresentação e abordagem diagnóstica são altamente heterogêneas e que podem requerer um tratamento 
cirúrgico altamente complexo e variável. Um diagnóstico pré-operatório adequado é essencial para definir o seu tratamento.

DESCRITORES – Neoplasias císticas, mucinosas e serosas. Cistadenoma seroso. Cistadenoma mucinoso. Pseudocisto pancreático. Neoplasias pancreáticas.


