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Abstract
Intraductal papillary mucinous neoplasm (IPMN) of the pancreas is a relatively new entity that has gained increased attention because
of its unique features – presence of different subtypes with different malignant potential, biological behavior, and prognosis, higher
rates of recurrences and concomitant or metachronous pancreatic duct cancer. It is rare with an incidence of 4 to 5 cases per 100 000.
The relative lack of experience significantly hampers decision making for surgery (pancreatic head resection, distal pancreatectomy or
enucleation) or follow-up.
Herein we present two cases managed by diametrically different tactic according to the risk stratification – distal pancreatectomy with
splenectomy and observation, respectively. An up-to-date literature review on the key points in diagnostics, indications for surgery, the
extent of surgery, follow-up, and prognosis is provided.
The tailored approach based on risk stratification is the cornerstone of management. Absolute indications for surgery are the lesions
with high-risk stigmata, whereas the worrisome features should be evaluated by endoscopic ultrasound and fine-needle aspiration. Main
duct and mixed type are usually referred to surgery, whereas the management of a branch type is more conservative due to the lower
rate of invasive cancer. Strict postoperative follow-up is mandatory even in negative resection margins due to a high risk for recurrences
and metachronous lesions.
Despite the guidelines, the intraductal papillary mucinous neoplasm remains a major challenge for clinicians and surgeons in the
balance the risk/benefit of observation versus resection. Risk stratification plays a key role in decision-making. Future trials need to
determine the optimal period of surveillance and the most reliable predictive factors for concomitant pancreatic duct cancer.
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INTRODUCTION
Intraductal papillary mucinous neoplasm (IPMN) is a
cystic pancreatic neoplasm characterized by intraductal
papillary proliferation of mucin-producing cells. It is a relatively new entity described in 1980, which rapidly focused
the scientific attention because of its unique features – the
presence of different subtypes with different malignant
potential, biological behaviour and prognosis, higher rates
of recurrences and synchronous or metachronous pancreatic duct cancer. It is rare with an incidence of 4-5/100
000, accounting for only 1% of all pancreatic tumours and
20%-30% of cystic neoplasm of the pancreas.1-4 Approximately 5% of the pancreaticoduodenal resections are due
to IMPN.5,6 Over ten years, Lukanova et al. reported 103
operated patients with rare pancreatic neoplasms, 11% of
these being IPMN.7 The delayed or missed diagnosis is
associated with malignant transformation and poor prognosis.6 An important issue is the differential diagnosis with
benign pancreatic tumours.8,9 Another conundrum is the
extremely difficult differential diagnosis with synchronous
pancreatic ductal adenocarcinoma (PDAC), which occurs
in 5.3% of the cases with IMPN.1,10,11
The purpose of the study was to illustrate two different
approaches and to present the best available evidence thus
facilitating the decision making in this rare entity.

CASE REPORTS
Case 1
A 67-year-old female was admitted because of moderate abdominal pain located in the upper right quadrant with back
pain, nausea, vomiting, and weight loss of 5 kg. Symptoms
lasted for several months before the admission. The patient
had a medical history of arterial hypertension and a previous appendectomy. Laboratory findings were Hb, 124 g/l;
CRP, 6.3 mg/l; alkaline phosphatase, 399 U/l; glucose, 8.8
mmol/l; ALT, 414 U/l; AST, 11 U/l; amylase, 6 U/l; total bilirubin, 11 µmol/l; and direct bilirubin, 2 µmol/l. Computed
tomography showed atrophic pancreas and a sharp lesion
with calcification in the pancreatic tail measuring 30/32 mm
in size. The decision for surgery was taken according to the
risk factors: clinical symptoms, main duct tumour with size
>3 cm and a presence of a mural nodule.
Intraoperatively, there was a round-shaped soft tumour
with a diameter of 4 cm, located in the tail of the pancreas
(Fig. 1). The fresh-frozen section of the lymph nodes from
the splenic hilum was negative. Laparoscopic distal pancreatectomy with splenectomy was performed with stapler transection of the pancreas at the level of the portal vein (Fig. 2).
The pancreatic stump was oversutured with 3/0 prolene. The
duration of surgery was 270 minutes.
The patient had an uneventful recovery and was discharged on the 7th postoperative day. The gross pathology
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revealed an atrophic pancreas with multiple round-shaped
cysts. Histological examination showed atrophy, lipomatosis,
and fibrosis of the pancreatic parenchyma, cystic dilatation of
the main duct with a dense fibrotic wall. There were papillary
projections with gastric, intestinal and pancreaticobiliary
morphology with mild dysplasia as in non-invasive IPMN
(Figs 3,4).

Case 2
A 75-year-old female was admitted to hospital complaining
of intermittent nausea and slight upper abdominal pain.
The physical examination and blood assay were unremarkable
except for the amylase level of 180 U/l. The abdominal ultrasound revealed multiple cystic lesions of the pancreas. The CT
and MRI showed a finding consistent with branch type-IPMN
multiple cystic lesions with non-enhancing wall and without
intramural nodules (Figs 5-7). The lesions were assessed as
low risk and the patient was scheduled for observation.

DISCUSSION
The mastery of IPMN management is the accurate patient
selection for surgery, balancing between the unnecessary
surgical intervention and overlooking of invasive cancer.
Approximately 75% of the patients with IPMN, particularly BD-IMPN, underwent unnecessary surgery.1 Therefore,
the decision to operate or to follow up is pivotal.12-14
Based on the morphology, there are three types of
IPMN: main pancreatic duct (MD-IPMN, 27%), branch
duct (BD-IMPN, 58%) and mixed type (32%).11 MD-IPMN
has significantly higher malignant potential compared
to BD-IPMN (43% vs. 18%).12,13 A more recent survey
reported a 23% total rate of invasive cancer in IPMN – 39%
in MD, 13% in BD and 32% in mixed type.11
According to the grade of dysplasia, there are four subtypes of IPMN – low, moderate, and high-grade dysplasia,
carcinoma in situ and invasive cancer. There are also four
histological subtypes with distinct prognosis – gastric,
intestinal, hepatobiliary and oncocyte.12,13
The revised Fukuoka consensus (2017) divides the
patients into two groups.13 The high-risk group includes
obstructive jaundice in a patient with a cyst of the pancreatic head, main pancreatic duct >10 mm and enhancing mural nodule >5 mm. The latter group comprises the
so-called “worrisome features” – clinical presentation with
pancreatitis, cyst >3 cm, enhancing mural nodule <5 mm,
thickened/enhancing cystic wall, the main pancreatic duct
5-9 mm, disconnection of the main pancreatic duct with
distal atrophy, lymphadenopathy, increased serum level
of CA 19-9, and cyst growth >5 mm/2 years. The mural
nodule is the most important predictive factor for cancer,
although several studies demonstrated malignant transformation in 9% of the patients without.13,18,19 On the other
hand, Wong et al. reported a 34% incidence of invasive
carcinoma in cysts <3 cm, whereas others demonstrated a
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Figure 1. Tumour 4 cm in diameter located in the body of the pancreas.

Figure 2. Laparoscopic distal pancreatectomy with splenectomy – resection margin at the level of the portal vein.

Figures 3, 4. Non-invasive IPMN, mixed type (Hematoxylin-eosin, 2× and 4×).
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communications with the pancreatic ductal system, presence of a mural nodule and allow fine-needle aspiration
(FNA) (Fig. 8). EUS can detect mural nodule in 72% of
cases without and 98% with contrast enhancement.20
It is useful for differentiation of IPMN from other cystic
lesions through the communication with the pancreatic
duct and seems to have higher sensitivity to detect concomitant PDAC than CT and MRI.21
The high-risk stigmata are an absolute indication for
surgery irrespectively of the type of IPMN. The worrisome characteristic should be further assessed by EUS and
FNA – the presence of mural nodule >5 mm, suspicion
of main duct involvement or cytology findings suspicious
or positive for malignancy are indications for surgery.
MD and mixed type are usually referred to surgery, whereas a more conservative approach is used for BD-IPMN
because of the lower risk for malignancy (18% vs. 43% in
MD). In absence of the worrisome features, CT, MRI or
EUS are recommended every 6 to 24 months, although
some authors advocate resection in younger patients with
cyst >2 cm.14 Based on the above-mentioned consideration
the authors of the Fukuoka consensus stated that “the decision should always be individualized and depends not only

Figures 5-7. CT and MRI and MRCP of branch type IPMN.

59% rate of malignant IPMN in the main duct 5-9 mm.13,14
These results are an example of lower specificity and sensitivity of all well-known risk factors to predict malignant
transformation.15-17
The precise preoperative assessment of the malignancy
risk is of paramount importance for correct decision-making. MRI/MRCP and CT have a sensitivity of 87% and 8395%, respectively (Figs 5-7).20,21 Endoscopic ultrasound
(EUS) can precisely evaluate the cystic wall thickening,
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Figure 8. US-guided FNA biopsy of high-risk MD-IPMN with
the intramural nodule.
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on the risk of invasive carcinoma or HGD but also on the
patient’s life expectancy, comorbidities and cyst location”.14
On the other hand, some authors suggest that even a
6-month followup is not sufficient for early diagnosis of
invasive cancer, so the American Association of Gastroenterology does not recommend an intensive follow-up.23
However, we and others disagree because strict surveillance
is the only chance to diagnose both malignant IPMN and
synchronous PDC.11
A retrospective study reported no difference in the 5-year
survival between resected and non-resected lesions.24 A
recent meta-analysis demonstrated that “in patients unfit
for surgery, IPMN-related mortality among patients with
worrisome features and high-risk stigmata is low, and the
risk of death from other causes much higher”.25 Therefore,
we should keep in mind that “the guidelines are not a religion and surgeons should be thoughtful” (M. Walsh, World
Congress of Surgery, Basel, 2017).
The appropriate surgical procedure is another key step.
The standard approach is resection with lymph node dissection because of the high rate of lymph node metastases
(54% in invasive IPMN).26 Pancreaticoduodenal resection
is the most common procedure (71%), followed by distal
pancreatectomy (12%).26 Parenchyma-sparing resections
such as enucleation, segmental resections (2%) are indicated for single BD-IPMN without malignant transformation
or high-risk lesions in multifocal BD-IPMN. The surgeons
should keep in mind, however, that they are associated with
a higher rate of complications. A total pancreatectomy is
indicated in diffuse involvement, particularly in patients
with a family history of pancreatic cancer (15%).18,26,27
The frozen section (FS) has 95% accuracy and is indicated
in the case of unclear margins.28 A large prospective series
reported a change in the extent of resection in 30% of the
cases leading to an adequate resection in 97%.29 The main
limitation of FS is the so-called “skip” lesions (approximately 10% of IPMN).28
The strict follow-up of the operated IPMN patients is
mandatory due to the risk for metachronous lesions and
a high recurrence rate even in negative resection margins
(10-28%).28,30 Tanaka reported five- and ten-year cumulative incidence of 8% and 12% for all high-risk lesions –
3% and 6% for high-grade dysplasia/invasive IPMN and
4.5% and 6% for PDAC, respectively.31 A recent large study
reported a 12.5% recurrence rate with approximately threefold increased risk in high-risk BD lesions.30
The ten-year survival in non-invasive IPMN is 90% versus 25% in invasive IPMN, the five-year survival in the case
of positive nodes is 30% versus 75% without nodal involvement.32 John Hopkins’ experience demonstrated 77% fiveyear survival for non-invasive IPMN in contrast to 43% for
the patients with invasive IPMN.26 In certain cases, however, the differentiation of IPMN and PDAC can be difficult,
because of the similar microscopic appearance and immunohistochemistry.10,32,33 Invasive cancer of the intestinal
type has a better prognosis with a five-year survival of 90%
versus 53% for the gastric type.10 The patients with invasive
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IPMN and metastatic lymph nodes have 24% two-year and
0% five-year survival.26
There are no specific laboratory markers for IPMN, but
several studies showed significantly higher levels of CEA
in pancreatic juice in high-risk lesions.13 The immunohistochemistry for mucin production such as MUC and KL-6
are usually positive in tumours suspected for malignancy
with 97% sensitivity and specificity.3 MUC5AC alone is
expressed in gastric type, MUC-1 and MUC5AC are typical for the pancreaticobiliary and oncocytic type, whereas MUC-2 and MUC5AC are specific for the intestinal
type.22,34 A large number of genetic mutations have been
studied in IPMN such as BRAF, KRAS, p53, p16, SMAD 4,
DPC 4, S100, miR-21, but only GNAS mutation is specific
for IPMN. Nevertheless, GNAS mutation has low specificity (60% in high-grade dysplasia).22
The exact time interval of surveillance for both resected and non-resected cases remains the most controversial
matter.35 Even after a strict follow-up, some patients develop metastatic PDAC of the pancreatic remnant.23 We agree
with Nakamura et al. that “further investigation using a prospective protocol with a large number of patients is needed to
establish the optimal interval and period of surveillance, and
to determine the most reliable risk factors for concomitant
PDAC”. 35,36

CONCLUSIONS
The intraductal papillary mucinous neoplasm remains a
major challenge for clinicians and surgeons in the balance
of the risk/benefit of observation versus resection. Accurate
risk stratification plays a key role in the decision-making.
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Резюме
Внутрипротоковое папиллярное муцинозное новообразование (ВПМН) поджелудочной железы – относительно новый
объект, который привлекает всё больше внимания благодаря своим уникальным свойствам – наличию различных подтипов
со злокачественным потенциалом, биологическим поведением и прогнозом, более высокой частотой рецидивов и сопутствующей метахронной карциномой поджелудочной железы. Это редкое заболевание – от 4 до 5 случаев на 100 000. Относительное отсутствие опыта значительно ограничивает решение о хирургическом вмешательстве (резекция головки поджелудочной
железы, дистальная панкреатэктомия или энуклеация) или последующем наблюдении.
Здесь мы представляем два случая, освоенных с диаметрально противоположной тактикой по оценке риска – дистальная панкреатэктомия со спленэктомией и наблюдение соответственно. Представлен актуальный обзор литературы по ключевым этапам диагностики, показаниям к хирургическому вмешательству, степени хирургического вмешательства, контролю и прогнозу.
Индивидуальный подход, основанный на оценке риска, является краеугольным камнем в управлении этим заболеванием. Абсолютным показанием к операции являются поражения с рубцами высокого риска, а тревожные признаки следует оценивать
с помощью эндоскопического ультразвукового исследования и тонкоигольной аспирации. ВПМН основного канала и ВПМН
смешанного типа обычно направляются на хирургическое вмешательство, тогда как контроль типа, затрагивающего каналы,
является более консервативным из-за более низкой частоты инвазивной карциномы. Строгое послеоперационное наблюдение обязательно даже при отрицательных пределах резекции из-за высокого риска рецидива и метахронических поражений.
Несмотря на предписания, внутрипротоковое папиллярное муцинозное новообразование остаётся серьёзной проблемой для
клиницистов и хирургов с точки зрения соотношения риска и пользы наблюдения и резекции. Оценка рисков играет ключевую роль в принятии решений. В будущих экспериментах следует определить оптимальный период наблюдения и наиболее
надёжные прогностические факторы для сопутствующего рака протока поджелудочной железы.
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наблюдение, визуализирующая диагностика, внутрипротоковое папиллярное муцинозное новообразование, поджелудочная
железа, хирургия, индивидуальный подход
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