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SURGICAL TREATMENT OF
CYSTIC NEOPLASMS OF THE PANCREAS
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ABSTRACT - Context - Diagnosis and treatment of cystic neoplasms of the pancreas increased significantly in the last decades. There
are only a few Brazilian publications on these tumors. The majority of them are limited to reports of one or few cases. Objective - To
present our experience with 27 patients with cystic neoplasms of the pancreas. Methods - Demographic data, clinical manifestations,
diagnostic exams, surgical procedures, postoperative complications, and follow-up data of 27 patients with cystic neoplasms of the
pancreas were analyzed, according to the histological type of the tumor. Results - There were 10 (37%) serous cystic tumors, 10 (37%)
mucinous cystic tumors, 4 (15%) intraductal papillary mucinous tumors, and 3 (11%) solid pseudopapillary tumors or Frantz tumor.
All serous cystic tumors, 6 (60%) mucinous tumors, 2 (50%) intraductal papillary mucinous tumors, and 2 (67%) solid pseudopapillary
tumors were benign. The age of the patients varied from 31 to 82 years and all tumors were more common in female. Two patients
had been treated previously as a pseudocyst. Surgical procedures depended on the location and extension of the tumor. Two patients
underwent only laparotomy with tumor biopsy, one cholecystectomy with Roux-en-Y hepaticojejunostomy for jaundice treatment,
6 pancreatoduodenectomy, and 18 partial pancreatectomy. The most common postoperative complication was pancreatic fistula
(n = 5; 19%). One patient died of necrotic pancreatitis. Of the 10 patients with serous cystic tumor, only 1 had tumor recurrence at
the section border. The three patients with mucinous cystoadenocarcinoma in which was not possible to resect the tumor, died 6 to
24 months after laparotomy. The six patients with benign mucinous tumors did not have tumor recurrence. Conclusions - The most
common cystic neoplasms of the pancreas are serous and mucinous cysts. These tumors are more frequent in female. Although almost
all serous cysts are benign, 40% of mucinous cysts are malign. Misdiagnosis may delay appropriate treatment and increase mortality.
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INTRODUCTION

With the widespread use of high-quality imaging
exams, such as ultrasonography, tomography, and
magnetic resonance, an increasing number of patients
with cystic neoplasms of the pancreas (CNP) is being
identified® ?. The diagnosis of larger number of
patients with CNP allowed a better understand of
the natural history these neoplasms'®39, In addition,
other cystic neoplasms, such as intraductal papillary
mucinous tumor and solid pseudopapillary tumor
were recognizeds-20:28.30)

Although Kloppel and Kosmahl®” have described
14 types of CNP, the most commonly encountered
cystic neoplasms may be classified into four categories:
serous cystadenoma, mucinous cystic neoplasms
(cystadenoma or cystadenocarcinoma), intraductal
papillary mucinous tumor and solid pseudopapillary
tumor (Franz tumor). High-quality imaging is essential
for the evaluation of patients with CNP®., Multi-sliced
tomography has become the most common method
for assessing pancreatic cysts®. Magnetic resonance
also provides excellent characterization of cyst

morphology and may allow diagnosis of peripheral
intraductal papillary mucinous tumor. Endoscopic
retrograde cholangiopancreatography has a limited
role in the evaluation of CNP, but may be useful in
the diagnosis of intraductal papillary mucinous tumor.
Endoscopic ultrasound has become a valuable tool in
the assessment of CNP!?, Fluid may be obtained by
fine-needle aspiration and may be used for cytologic
and tumor markers analysis. Elevated CEA levels (>192
ng/mL) in the fluid aspirated is the best predictor of
a mucinous lesion®.

Due to the increase in the diagnosis of CNP, the
number of pancreatectomies for treatment of these
tumors expanded significantly!- 9. Although CNP
account for less than 10% of all pancreatic neoplasms,
up to 30% of pancreatic resections are performed to treat
these neoplasms®. The rate of pancreatectomies used
to treat CNP at the Massachusetts General Hospital
in Boston, USA, increased from 16% to 30% in the last
decade®. There are only a few Brazilian publications on
CNP and the majority of them are limited to report of
one or few cases® * 232529 Qur objective is to present
our experience in the surgical treatment of CNP.
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METHODS

A total of 27 patients with CNP who were subjected
to surgical treatment at the Division of Gastrointestinal
Surgery of the Federal University of Parana and Hospital
Nossa Senhora das Gragas of Curitiba, PR, Brazil, from
January 1998 to July 2008 was studied. Demographic data,
clinical manifestations, diagnostic tests, surgical procedures,
and postoperative complications and course were evaluated,
depending on the histological type of CNP. The diagnosis
of CNP was confirmed by histological exam in all patients.

Seven patients with CNP who were not subjected to
surgical treatment during this period due to advanced age,
surgical treatment refusal or preference for clinical follow-up
were excluded from the study. Approval from the Hospital
Ethical Committee was obtained for conducting the study.

RESULTS

Histological exam diagnosed 10 (37%) serous tumors, 10
(37%) mucinous tumors, 4 (15%) intraductal papillary mucinous
neoplasms, and 3 (11%) solid pseudopapillary neoplasms or
Frantz tumors. All cystic serous tumors, 6 (60%) mucinous
tumors, 2 (50%) intraductal papillary mucinous tumors, and
2 (67%) solid pseudopapillary tumors were benign.

Demographic data and clinical manifestations

Table 1 shows the age, sex and clinical manifestations
of the patients with CNP, according to histological type
of the tumor. The age of all patients varied from 33 to 72
years for serous tumors, 31 to 82 for mucinous tumors, 45
to 81 for intraductal papillary mucinous tumor, and 30 to
52 for solid pseudopapillary tumor. All CNP were more
common in female and all mucinous cystic tumors were
observed in women.

Clinical manifestations were similar in all types of CNP.
Abdominal pain and sensation of abdominal weight were
the most common symptoms. Jaundice occurred in patients
with CNP of the pancreatic head. Weight loss was observed
in two patients with mucinous tumor and two with intraductal
papillary mucinous tumor.

One patient who complained of persistent upper abdominal
pain had been subjected to percutaneous drainage of a
pseudocyst 6 months earlier in other hospital.

Lower digestive hemorrhage (enterorrhagia and melena)
was the main clinical manifestation of a patient who had
undergone a cystojejunostomy in Roux-en-Y 6 months earlier
in other hospital for treatment of pancreatic “pseudocyst”. An
abdominal tomography showed a persistent 10 cm cyst of the
tail of the pancreas. At laparotomy, it was found a mucinous
cystic tumor anastomosed to a Roux-en-Y jejunal segment.
The mesocolon near to the anastomosis was infiltrated by
tumor. The patient was subjected to tail pancreatectomy
with splenectomy. The histological examination revealed a
mucinous cystadenocarcinoma of the pancreas.

Tumor location and size

All patients were subjected to 2 or 3 of the following imaging
exams: ultrasonography, tomography, and magnetic resonance
(Figure 1). Ecoendoscopy was performed in three patients
and endoscopic retrograde cholangiopancreatography in two.
Preoperative diagnosis of all patients was CNP. However,
the ultrasonographic diagnosis was pancreatic pseudocyst in
three patients with serous tumor and in two with mucinous
tumor. The tomographic and magnetic resonance report
suggested the diagnosis of CNP in all five patients. The size
and location of the tumors, according to the type of neoplasm
are shown in Table 2. The size of CNP varied from 5to 12 cm

FIGURE 1. Magnetic resonance showing a mucinous cystadenoma in the
pancreatic head (arrows)

TABLE 1. Demographic data and clinical manifestations of the patients, according to the type of cystic neoplasm of the pancreas (n = 27)

Serous cystic tumor

Mucinous cystic tumor

Intraductal papillary mucinous tumor  Solid pseudo-papillary tumor

(n =10) (n =10) (n = 4) (n=3)
Age mean = SD (years) S1+12 53 +10 62+19 40x9
Age, range (years) 33t072 31 to 82 45 to 81 30 to0 52
Female, n (%) 7 (70%) 10 (100%) 3(75%) 2 (67%)
Clinical manifestation, n (%)
-Abdominal pain 9 (90%) 9 (90%) 4(100%) 2(67%)
-Abdominal weight 6 (60%) 7 (70%) 4 (100%) 2 (67%)
-Weight loss 0 2 (20%) 2(50%) 0
-Jaundice 1(10%) 2(20%) 2(50%) 1.(33%)
-Digestive hemorrhage 0 1(10%) 0 0

-Asymptomatic 1(10%)

0

0

1 (33%)

SD= standard deviation
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TABLE 2. Tumor size and location, according to the type of cystic neoplasm of the pancreas (n = 27)

Serous cytic tumor

Mucinous cystic tumor

Intraductal papillary mucinous tumor  Solid pseudo-papillary tumor

(n =10) (n =10) (n = 4) (n=3)
Size mean = SD (cm) 72+23 83+21 4,5+1,7 73+19
Size, range (cm) 5tol12 44012 3t07 5t09
Location, n (%)
- head/ uncinate process 2(20%) 3(30%) 2(50%) 2(67%)
- body 7 (70%) 4 (40%) 2(50%) 1(33%)
- tail 1(10%) 3 (30%) 0 0

SD= standard deviation

for serous tumors, 4.4 to 12 cm for mucinous tumors, 3 to 7
cm for intraductal papillary mucinous tumors and 5 to 9 cm
for solid pseudopapillary tumors. The majority of serous and
mucinous tumors were located in the body of the pancreas,
half of the intraductal papillary mucinous tumors in the
head and 2/3 of the solid pseudopapillary tumors in the head.

Surgical procedures and postoperative
complications

The operations performed depended on the location and
extension of the tumor. Two patients with mucinous tumor
of the pancreatic head underwent only laparotomy with
biopsy of the tumor or metastasis. Pancreatoduodenectomy
was not performed due to the presence of metastasis (one
patient) or advanced age (82 years). One other patient with
mucinous tumor of the head of the pancreas and the presence
of metastasis underwent only cholecystectomy and Roux-
en-Y hepaticojejunostomy to treat the jaundice. The other six
patients with pancreatic tumor of the head and or uncinate
process were subjected to pancreatoduodenectomy with (four
patients) or without (two patients) pylorus preservation.

All patients with tumor of pancreatic body (n = 14) underwent
pancreatectomy of the body and tail with splenectomy. Four
patients with tumor of the pancreatic tail underwent either
distal pancreatectomy with splenectomy (n = 3) or distal
pancreatectomy with spleen preservation (n = 1).

The most common postoperative complication was
pancreatic fistula, which occurred in five patients (18.5%).
All fistulas closed with conservative treatment. Postoperative
complications are shown in Table 3. One patient who
presented with stenosis of the gastroenteroanastomosis
after pancreatoduodenectomy was subjected to surgical
revision of the anastomosis. One patient who underwent
pancreatoduodenectomy due to solid pseudopapillary tumor
developed diabetes mellitus 1 year after the operation. Both

TABLE 3. Postoperative complications (n = 27)*

Complications

Pancreatic fistula

Wound infection

Incisional hernia

Pneumonia
Gastroenteroanastomosis stricture
Diabetes mellitus

Necrotizing acute pancreatitis
Death

= =T~ W VURN VRNV -}
—_
-

* Some patients had more than one complication
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of his parents had diabetes mellitus type II. The patient
with cystoadenocarcinoma who had undergone Roux-en-Y
cystojejunostomy in other hospital was subjected to distal
pancreatectomy with splenectomy. This patient died on the
22nd postoperative day due to necrotizing acute pancreatitis.

Follow-up

Follow-up ranged from 6 months to 12 years (mean of 3 +
2.2 years). Of the 10 patients with serous cystoadenoma, only
1 had tumor recurrence near the section line of the pancreas
4 years after the operation. This patient was not subjected to
other operation due to the small size of the tumor (3 cm) and
also because the patient was asymptomatic and the benign
nature of the lesion has already been established.

The three patients with mucinous cystadenocarcinoma who
were not subjected to tumor resection died 6 to 24 months after
the operation. The patient with mucinous cystadenocarcinoma
who was unduly treated as pseudocyst died 8 months after
the pancreatectomy. There was no tumor recurrence in the
six patients with benign mucinous neoplasms.

One patient with malignant intraductal papillary mucinous
tumor had recurrence of the lesion 2 years after the resection.
There was no tumor recurrence in the other patients with
this type of tumor and in the three patients with solid
pseudopapillary tumor.

DISCUSSION

CNP comprises a heterogeneous group of benign,
premalignant, and malignant tumors. The most commonly
encountered cystic neoplasms are serous cyst (serous
cystadenoma), mucinous cyst (mucinous cystadenoma
and mucinous cystadenocarcinoma), intraductal papillary
mucinous tumor, and solid pseudopapillary tumor® 222739,
More than 2/3 of the CNP are either serous or mucinous
cystic tumors™ >, The majority of CNP occur in female,
except the intraductal papillary mucinous tumor, which has
a similar incidence in both sexes® 2!:2439),

Almost all serous cystic tumors are benign. Only fewer than
10 cases of malignant serous cyst tumors have been reported
in the worldwide literature® 3 1119 About 10% to 50% of
the mucinous cystic tumors of the pancreas are malignant®
1339 The malignancy incidence in the intraductal papillary
mucinous tumor and in the solid pseudopapillary tumor
ranges from 50% to 90% and 10% to 20%, respectively® !>
242939 The incidence of malignancy in the CNP observed
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in our study was similar to that of the literature. All serous
tumors, 60% of the mucinous tumors, and 50% of the
intraductal papillary mucinous tumors were benign. However,
the incidence of malignancy in solid pseudopapillary tumor
was higher in our series, possibly due to the reduced number
of these tumors in our experience.

The size of CNP varies widely from lesions of few
millimeters to tumors larger than 20 cm, which involve the
entire pancreas''” 3. In our experience, almost all tumors
were larger than 4 to 5 cm, because in the present series it
was included only patients with tumors that were treated
surgically. Patients with CNP that are treated surgically have
neoplasms larger than those who are treated conservatively,
without surgical procedure® %32,

Clinical manifestations depend on the size and location
of the tumor. Abdominal pain and sensation of abdominal
weight or epigastric fullness were the most common symptoms
observed in our series. Jaundice due to biliary obstruction
was observed in patients with tumors of the pancreatic head.
Digestive hemorrhage and weight loss are less frequent
symptoms. Many patients with CNP present with no relevant
clinical manifestations®.

Although CNP may be usually distinguished from
pseudocyst of the pancreas based on clinical aspects and
imaging exams features, two of our patients and others of
Brazilian literature were unduly treated as pseudocyst in other
hospital®V. Erroneous diagnosis delays adequate treatment
and increases the possibility of tumor dissemination, as
observed in one of our patients who underwent an unduly
Roux-en-Y cystojejunostomy in other hospital.

With improvement of our knowledge of the biological
behavior of CNP in the last decades, the treatment of these
lesions has changed®. The management of these neoplasms
depend on several factors, including their size, presence of
clinical manifestations, location of the tumor, age and medical
condition of the patient, and identification the premalignant
or malignant features® !9, Tumor resection is indicated in
patients with potentially malignant or malignant lesions and
in patients who have clinical manifestations, independent on
the biological behavior of the tumor. In general, all patients
with cystic tumor of the pancreas should undergo pancreatic
resection, except those with either asymptomatic serous
cystadenoma or intraductal papillary mucinous neoplasm
smaller than 2-3 cm. However, serial clinical and radiographic
follow-up is recommended. Changes in character, growth of
the lesion, or development of symptoms indicate need for
pancreatic resection®”.

When diagnostic evaluation identifies a serous cystadenoma,
resection should be reserved for the symptomatic patient and
for the healthy patient in whom significant growth has been
observed?. In general, all patients with either mucinous cystic
neoplasm or solid pseudopapillary tumor should undergo
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pancreatic resection®”. About 50% of these patients will
harbor carcinoma at operation®.

Surgical treatment depends on the location, and extension
of the tumor. Distal pancreatectomy, with spleen preservation,
whenever possible, should be performed for CNP located
in the body and tail of the pancreas. Small lesions of the
neck of the pancreas may be treated with segmental middle
pancreatectomy, with stapler closing of the proximal pancreatic
segment and drainage of the distal segment with a Roux-en-Y
pancreatojejunostomy. Tumors of the head and or uncinate
process should be treated with pancreatoduodenectomy, with
or without pylorus preservation.

It is important to remove the entire cystic tumor, with
special care not to rupture the lesion. Spillage of gelatinous
content of the neoplasm may cause tumor implantation
and dissemination into the abdominal cavity, causing
pseudomixoma peritoneal. Tumor enucleation should not
be performed due to the elevated risk of complications,
mainly pancreatic fistula. In addition, tumor recurrence
may occur at the pancreatic surgical margin.

Although morbidity and mortality may be low in some centers,
pancreatic resections, mainly pancreatoduodenectomies, are
associated with several complications. The complication rate
varies from 30% to 40% in most series®”. In our experience,
pancreatic fistula, wound infection, and incisional hernia were
the most common complications. The mortality rate of our series
(4%) was similar to those reported in the literature (2% a 5%)".

Prognosis of patients with either benign or malignant
CNP with no transmural tumor invasion who are subjected
to resection is excellent, with cure rate of almost 100%? 3!
3%, Malignant solid pseudopapillary tumor is local-regionally
invasive, but rarely metastatic. The prognosis is excellent, with
a cure rate of almost 100% for lesions with no metastasis!'>
39 The survival is long, even for patients with metastasis>
39 However, 5-year survival rate is of only 30% to 50% for
patients with invasive mucinous cystadenocarcinoma or
intraductal papillary mucinous tumor”-32+29, In our series,
three patients with mucinous cystadenocarcinoma who were
not subjected to tumor resection died in 6 to 24 months,
demonstrating the bad prognosis of these tumors when
adequate treatment is not performed.

CONCLUSIONS

The present study have shown that the most common
cystic neoplasms of the pancreas are serous tumors (serous
cystadenoma) and the mucinous tumors (mucinous cystadenoma
and mucinous cystadenocarcinoma). These tumors are more
common in females. Although almost all serous tumors are
benign, a significant percentage (40%) of mucinous tumors
is malignant. Misdiagnosis of these tumors may delay
appropriate treatment and increase mortality.
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Coelho JCU, Valle CL. Ribas BM, Andriguetto LD, Claus CMP. Tratamento cirtirgico das neoplasias cisticas do pancreas. Arq Gastroenterol. 2010;47(2):135-40.
RESUMO - Racional - O diagndstico e tratamento das neoplasias cisticas do pancreas aumentaram significativamente nas ultimas décadas. Existem poucas

publicagdes brasileiras sobre estes tumores, sendo que a maioria ¢ limitada a descri¢io de um ou poucos casos. Objetivo - Apresentar a experiéncia
com 27 pacientes com neoplasia cistica do pancreas. Métodos - Os dados demograficos, quadro clinico, exames complementares, procedimento
cirtrgico com as suas complicagdes e a evolugao pos-operatoria de 27 pacientes com neoplasia cistica do pancreas foram analisados, conforme o tipo
histologico do tumor. Resultados - O exame anatomopatoldgico evidenciou 10 (37%) casos de tumor seroso, 10 (37%) de tumor mucinoso, 4 (15%)
de neoplasia intraductal papilar mucinosa e 3 (11%) de neoplasia solida pseudopapilar ou tumor de Frantz. Todos os tumores serosos, seis (60%)
mucinosos, dois (50%) tumores intraductais papilares mucinosos e dois (67%) tumores solidos pseudopapilares eram benignos. A idade dos pacientes
variou amplamente de 31 a 82 anos ¢ o sexo feminino predominou em todos os tipos de tumores. Dois pacientes tinham sido tratados previamente
como pseudocisto de pancreas. As operagoes realizadas dependiam da localizagao e extensao do tumor. Dois pacientes foram submetidos somente
a laparotomia com biopsia do tumor, 1 a colecistectomia e hepaticojejunostomia em Y-de-Roux para aliviar a ictericia, sem ressecgao da neoplasia,
6 a pancreatoduodenectomia e 18 a pancreatectomia parcial. A complicagdo pds-operatdria mais comum foi fistula pancreatica (n = 5; 19%). Um
paciente morreu no pos-operatorio imediato por pancreatite necrdtica. Dos 10 pacientes com cistoadenoma seroso, apenas 1 apresentou recidiva
proxima a borda de sec¢do do tumor. Os trés pacientes com cistoadenocarcinomas mucinosos em que nao foi realizada a ressec¢do do tumor foram
a obito de 6 a 24 meses apos a operagao. Os seis pacientes com tumores mucinosos benignos nao apresentaram recidiva. Conclusées - As neoplasias
cisticas pancreaticas mais comuns sa0 0s cistos serosos e os mucinosos. Estes tumores ocorrem predominantemente no sexo feminino. Apesar de
quase todos os tumores serosos serem benignos, uma percentagem elevada (40%) de tumores mucinosos ¢ maligna. O nao reconhecimento desses
tumores pode retardar o tratamento adequado e ser associado a elevada mortalidade.

DESCRITORES - Neoplasias pancreaticas. Neoplasias cisticas, mucinosas e serosas. Cisto pancreatico. Fistula pancreatica. Pancreatite.
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