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Pancreatic cystic neoplasms include different types of  cysts with 
various biological behavior. The most prevalent are intraductal 

papillary mucinous neoplasm (IPMN). The majority of  IPMN is 
located in the head of  the pancreas. A single cystic mass as well 
as segmental involvement or involvement of  the entire pancreatic 
duct can be present.  

 Management of  IPMN should focus on the prevention 
of  malignant progression, while avoiding unnecessary morbidity 
of  surgery. This requires specialized centers with dedicated multi-
disciplinary teams.

 Worrisome features are indicated and described during 
imaging study of  IPMN.

 These features, according to 2017 Fukuoka Consensus 
Guidelines are cyst size ≥3 cm, thickened or enhancing cyst walls, 
main duct size 5-9 mm, non-enhancing mural nodules, an abrupt 
change in pancreatic duct caliber with distal pancreatic atrophy, 
pancreatitis, and lymphadenopathy.1

 Although these data represent an indication to perform 
endoscopic ultrasound study, recent studies have showed that these 
conditions are not strictly related to high-risk of  malignancy.

 Izumo et al2 showed that an enhancing mural nodule 
≥5 mm, pancreatitis, and thickened/enhancing cyst walls were in-
dependent predictive factors for high-grade dysplasia. However, 
none of  worrisome features were pointed out.

 Li et al3 described a good correlation for prediction of  
high-grade dysplasia in presence of  high-risk stigmata.

 Furthermore, pancreatic resection for worrisome imag-
ing features often demonstrates pathology consistent with low-
grade dysplasia. 

 A recently published multi-institutional study on 324 pa-
tients by Wilson et al4 found that 44% of  specimens resected ac-
cording to current guidelines had only low-grade dysplasia.

 Sugimoto et al5 confirmed in a single-center, retrospec-
tive analysis, that main pancreatic duct diameter of  7.2 mm (one 
of  the high-risk stigmata) was identified as an optimal cutoff  for a 
prognostic factor for malignant disease in IPMN (Table 1).

 Shimizu et al6 developed a nomogram to attempt to pre-
dict the probability of  the presence of  carcinoma in patients with 
IPMNs. Gender, type of  lesion (MD-IPMN vs. BD-IPMN), size 
of  mural nodules and pancreatic fluid cytology were all assigned 

ABSTRACT

Although worrisome features represent an indication to perform endoscopic ultrasound study, recent studies have showed that 
these conditions are not strictly related to high risk of  malignancy. Pancreatic resection for worrisome imaging features often 
demonstrates pathology consistent with low-grade dysplasia. Worrisome features should be considered as indicators of  mostly 
low-grade dysplasia. High-risk stigmata are more consistent for diagnosis of  malignant lesions.
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points: none of  them is classified as worrisome feature.

 On the base of  the recent literature, we can start to con-
sider “worrisome features” as indicators of  mostly low-grade dys-
plasia and we should not based strict follow-up and/or indications 
to surgery on them.
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Table 1. Results of International Studies on Malignant Predictors for IPMN

Paper Number of patients Results

Izumo et al2 295
Enhancing mural nodule ≥5 mm, pancreatitis and enhancing cyst walls were 
independent predictive factors for high-grade dysplasia.

Li et al3 363
48.3% of patients who met high-risk stigmata were respectively confirmed as 
high-grade dysplasia.

Wilson et al4 324
In the absence of high-risk features, high-grade dysplasia was present in 57.4% 
of patients with 2 or more worrisome features.

Sugimoto et al5 103
A main pancreatic duct diameter of 7.2 mm or greater was an independent 
prognostic factor for malignant neoplasms.

Shimizu et al6 81
On multivariate analysis, existing carcinoma was associated with female gender, 
main pancreatic duct IPMN, nodule size, and pancreatic juice cytology grade.
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INTRODUCTION

Pancreatic injury usually presents with constitutional other vis-
ceral injuries and isolated traumatic pancreatic injury is relative-

ly uncommon due to its mostly retroperitoneal location. However, 
pancreatic injury has been reported to be present in 0.2-12% of  
abdominal trauma cases.1 Approximately two thirds of  pancreatic 
injuries are due to penetrating abdominal trauma and the remain-
ing one thirds is due to blunt trauma. Traumatic pancreatic injury 
usually occurs in the neck and body region due to presence of  ver-
tebrae posteriorly and it ranges from mild contusion/hematoma to 
severe crushing injury with ductal disruption. Since pancreatic en-
zymes are alkaline and autolytic in nature, it causes devastating lo-
cal and systemic complications if  expected management is delayed. 
Pancreatic injury of  any grade requires treatment, ranging from 
conservative management and monitoring to pancreatectomy or 
pancreaticoduodenectomy (Whipple Procedure). 

CASE SERIES

Case 1

A 30-years-old male with alleged history of  physical assault, got 

beaten up by a group of  people with impact over abdomen and 
right peri-orbital region. He was initially managed at local centre 
with limited health care facilities. He was referred to our centre 
after 10-days of  trauma with complaints of  severe epigastric pain 
with gradually progressive abdominal distention without vomit-
ing. On examination, his general condition was ill looking with 
right peri-orbital swelling, raccoon eye and sub-conjunctival hem-
orrhage. His pulse was 108 beats/min with rest vital signs were 
stable. On abdominal examination, abdomen was distended with 
flanks fullness and tenderness over epigastrium on deep palpa-
tion. No features of  peritonism or other significant findings. On 
presentation, his investigations were hemoglobin (Hb) 10.9 gm%, 
total leukocyte count (TLC) 7200, fasting blood sugar 96 mg/dL, 
urea/creatinine 36/0.9 mg/dL, Na/K 134/4.1 meq/L, serum 
amylase/lipase 1403/156 U/L, ultrasound of  abdomen and pelvis 
revealed near complete transection of  pancreas at neck with large 
amount of  peri-pancreatic fluid collection (Approximately 683 cc). 
contrast-enhanced computed tomography (CECT) abdomen and 
pelvis revealed pancreatic laceration (1.5 cm×1.5 cm) involving the 
neck and body region with defect involving the main pancreatic 
duct opening anteriorly into a large intercommunicating intraperi-

ABSTRACT
Introduction
Isolated pancreatic injury is relatively uncommon due to its mostly retroperitoneal location. However, if  present, it is associated 
with other visceral injuries and causes serious complications if  expected management is delayed.
Cases
In this report we have discussed about the different minimal invasive management approaches in two cases of  pancreatic injury. 
The first case had American Association for the Surgery of  Trauma Organ Injury Scale (AAST-OIS) grade IV pancreatic injury 
with late presentation who underwent ultrasound-guided percutaneous drainage of  pseudocyst with video assisted lavage of  
cavity, followed by endoscopic retrograde cholangiopancreatography (ERCP) guided pancreatic duct stenting. Second case had 
AAST-OIS grade II pancreatic injury which was managed with serial percutaneous drainage.
Conclusion
Management of  pancreatic injury is complex. Evolving trend of  minimal invasive techniques of  management for selected patients  
with higher grade pancreatic injury is associated with better outcomes.
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toneal cystic fluid collection located in the lesser sac, between the 
stomach and liver and extending into the mesentery (Figure 1).

 Patient had persistent abdominal distention, pain and 
tachycardia with intermittent fever (maximum recorded up to 101 
°F), for which ultrasound-guided percutaneous pigtail drainage of  
peri-pancreatic collection was done. Later, video assisted lavage 
of  the cavity was done through the percutaneous drain site using 
nephroscope (20 Fr nephroscope with 26 Fr sheath). Findings of  
scanty necrotic tissues in pseudocyst cavity with healthy granula-
tion tissue noted.

 On 2nd day of  percutaneous drainage, endoscopic ret-
rograde cholangiopancreatography (ERCP) was done. Pancreatic 
ductal disruption was confirmed for which he underwent ERCP 
guided pancreatic ductal stenting with 7 Fr 10 cm straight stent. 
His condition improved gradually thereafter and was discharged 
on 9th day of  admission.

 Abdominal drain was removed on 18th day of  insertion 
after gradual decrement in drain output.

 On 3-months follow-up, he was doing fine. No features 
of  pancreatitis, no peri-pancreatic collection or pancreatic ductal 
dilatation noted on follow-up scans.

Case 2

Twenty-eight-years male, alleged history of  road traffic accident, 
sustained injury over upper abdomen with the steering wheel. Pre-
sented to the Emergency department within 2-hours of  trauma 
with complaints of  upper abdominal pain and abdominal disten-
tion. On examination, his glasgow coma scale (GCS) was 15/15 
with stable vital parameters. Abdomen was mildly distended with 
approx. 2×2 cm abrasion over epigastrium with tenderness over 

upper abdomen. His investigations were Hb 15.6 gm%, TLC 
17300, urea/creatinine 31/1.0 mg/dL, Na/K 140/5.6 meq/L, 
Total/Direct Bilirubin 1.6/0.6 mg/dL, SGPT/SGOT 1550/1263 
U/L, ALP 108 U/L, serum amylase/lipase 571/524 U/L, ex-
tended focused assessment with sonography in trauma (eFAST) 
scan was positive (collection in hepatorenal, perisplenic and pelvic 
cavity). CECT abdomen and pelvis revealed multiple linear and 
branching non-enhancing hypodense areas with hyperdense collec-
tions in between noted involving segment I, III, IVa and IVb, VII 
and VIII of  liver extending from the hilum to periphery, suggestive 
of  American Association for the Surgery of  Trauma Organ Injury 
Scale (AAST-OIS) grade IV liver injury; with AAST-OIS grade II 
right renal injury and also AAST-OIS grade II pancreatic injury 
(approx 1.8 cm×1 cm sized hypodense non enhancing area noted 
in the pancreatic head region) (Figure 2).

 Patient was initially managed conservatively in the inten-
sive care unit. On 3rd day of  trauma, pigtail drainage of  abdominal 
collection through the right subcostal approach was done for per-
sistent abdominal distention, discomfort and persistent tachycar-
dia. Approximately 600 ml of  brownish fluid was drained on pig-
tail insertion and approximately 100-150 ml per day drainage for 
3-days thereafter. Drain fluid amylase was 6510 U/L. Daily drain 
output gradually reduced. On subsequent bedside ultrasound-guid-
ed monitoring, another collection in the pelvis was noted and 2nd 
pigtail drain was placed in the pelvic collection. Approximately 500 
ml of  brownish colored fluid drained. Patient’s general condition 
improved gradually over time. Right subcostal drain was removed 
on 10th day of  trauma and pelvic drain on 13th day of  trauma. Pa-
tient was discharged on the 16th day of  trauma/admission.

 On follow-up, patient has been doing well, no residual 
intra-peritoneal collection noted on ultrasound. 

DISCUSSION

We have presented 2 cases of  pancreatic injury. In the first case, 
patient had AAST-OIS grade IV pancreatic injury presented to 
our center after 10-days of  trauma, with features of  persistent 
systemic inflammatory response syndrome (SIRS). He underwent 
ultrasound-guided percutaneous drainage of  pseudocyst followed 
by video assisted lavage of  the cavity through percutaneous drain 
site using nephroscope (as it has a working channel). Later ERCP 
confirmed ductal disruption, for which ERCP guided pancreatic 
duct stenting was done. 

Figure 1. CECT Abdomen and Pelvis Revealed Pancreatic Transection

Figure 2. CECT Abdomen and Pelvis
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 Patient was opted for non-operative management solely 
due to late presentation following trauma and anticipated risks of  
complications following operative management. 

 The second case had AAST-OIS grade II pancreatic in-
jury with liver laceration and right renal injury which was managed 
with serial percutaneous drainage of  intra-peritoneal collection. 

 Both patients doing fine on 3-months follow-up without 
significant local or systemic complications

 Traumatic pancreatic injury is relatively uncommon, and 
when present, it is often associated with other visceral injuries (in 
up to 98% of  cases).2-4 Overall morbidity rates following pancreatic 
injury range from 30% to 70% and these are mostly associated 
with constitutional vascular, hepatico-biliary and bowel injuries.5 
Management of  pancreatic injury is complex. Ideal treatment for 
low grade pancreatic injury (grade I and II) is non-operative.6,7 
Grade III, IV and V pancreatic injuries require operative interven-
tions due to extensive injury and ductal disruption.6,7 In the past, 
operative management with exploration was taken as a notion for 
high grade pancreatic injury with ductal disruption. However, it 
is not associated with reduced mortality and morbidity. Some se-
lected patients can be safely managed conservatively with minimal 
invasive techniques without long-term morbidity.8,9

 Patient with delayed presentation or missed pancreatic 
injury usually have high mortality and morbidity.10 

 In a suspected traumatic pancreatic injury, only clinical 
and laboratory parameters don’t accurately point to the diagno-
sis and all cases are to be evaluated as per the advanced trauma 
life support (ATLS) protocol. Serum amylase/lipase rise only after 
6-hours of  trauma and their high values do not always confirm the 
diagnosis of  pancreatic injury as it’s raised in other visceral injuries 
and conditions.11,12 

 The initial diagnostic modalities in abdominal trauma are 
ultrasound and computed tomography (CT), but both have low 
sensitivity for diagnosing pancreatic ductal injury compared to 
magnetic resonance cholangiopancreatography (MRCP) or ERCP. 
CECT abdomen is the imaging modality of  choice in a hemo-
dynamically stable patient to detect pancreatic injury, and newer 
multi-detector CT have nearly 80% sensitivity with high specificity 
for detecting pancreatic injury. Finding of  parenchymal laceration 
more than 50% in CECT has high likelihood of  having pancreatic 
ductal disruption. However, MRCP has surpassed CT for detection 
of  pancreatic ductal injury.13,14

CONCLUSION

Isolated pancreatic injury is a rare finding in abdominal trauma. 
Pancreatic injury If  present, it occurs with associated other vis-
ceral injuries. Treatment of  pancreatic injury is complex and ranges 
from non-operative conservative management to pancreatico-duo-
denectomy and total pancreatectomy. Early presentation and diag-
nosis have been associated with lower mortality and morbidity. The 
old notion of  non-operative management for low grade (Grade 

I and II) and operative management for high grade (Grade III, 
IV and V) pancreatic injury have changed. Recent trend of  mini-
mal invasive techniques of  management for selected patients with 
higher grade pancreatic injury is associated with better outcomes.
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INTRODUCTION

In 2004, wild et al1 estimated that the number of  people who 
would be living with diabetes in 2020 would be 430 million. In 

2021, the International Diabetes Federation (IDF) estimated that 
the worldwide diabetes prevalence in adults (20-79-years) exceeded 
that – there were 537 million diabetic people worldwide.2 The IDF 
further estimates that by 2030, 543 million and by 2045, 783 mil-
lion adults will be living with diabetes. It is becoming clear that the 
increased global prevalence of  the disease may be due to popula-
tion growth, life-style changes associated with urbanization, physi-
cal inactivity, obesity and aging. Unfortunately, what the current 
estimates also show is that while the world’s population is expected 
to increase by 20% by 2045, the prevalence of  diabetes would be 
increasing at more than twice the population growth rate (46%).2  

PATHOGENESIS OF DIABETES

The World Health Organization (WHO) has defined diabetes as 
a group of  metabolic disorders characterized and identified by 
hyperglycemia, and the most recent position statement and Stan-
dards of  Medical Care in Diabetes by the American Diabetes As-

sociation agree on the following: Four diagnostic tests for diabetes 
are currently recommended, including measurement of  fasting 
plasma glucose (126 mg/dL); 2-hour (2-h) plasma glucose exceed-
ing 200 mg/dL after a 75 g oral glucose tolerance test (OGTT); 
HbA1c≥6.5% and a random blood glucose exceeding 200 mg/
dL in the presence of  signs and symptoms of  diabetes.3-5 Three 
major types of  diabetes are well recognized: Type 1 diabetes, previ-
ously referred to as juvenile diabetes, occurs in about 10% in cases 
and may be caused by autoimmune destruction of  the pancreatic 
β-cells, and in over 90% of  cases it is T-cell mediated.3 The most 
common form of  diabetes, is type 2 diabetes (T2DM), formerly 
called adult onset-diabetes, and the global estimates of  diabetes 
prevalence actually refer to this type. Gestational diabetes occurs 
during pregnancy and if  not managed can lead to an increased risk 
of  developing T2DM later in both the child and mother, as well as 
complications during labor.

 Normal blood glucose (70-105 mg/dL) is maintained by 
a well-coordinated balance between 3 homeostatic variables: (a) 
pancreatic β-cell insulin secretion in response to a glucose load, (b) 
insulin-mediated glucose uptake by the peripheral (primarily skel-
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etal muscle) and splanchnic (liver and gut) tissues and (c) the ability 
of  insulin to suppress hepatic glucose production. With increasing 
loss of  insulin sensitivity (or increased insulin resistance), displayed 
as impaired insulin-mediated glucose uptake, there is induction of  
a compensatory chronic hyperinsulinemia (both increased fasting 
plasma insulin/C-peptide concentration, and increased plasma 
insulin/C-peptide responses to oral and intravenous glucose) in 
an attempt to keep blood glucose at euglycemia. When eventually 
the insulin production becomes inadequate to overcome the insu-
lin resistance, the pathological state of  T2DM is produced, char-
acterized by hyperinsulinemia and hyperglycemia.6,7 When T2DM 
becomes firmly entrenched and blood glucose levels chronically 
exceed 200 mg/dL, pancreatic β-cell dysfunction may set in and 
pancreatic exhaustion/failure may ensue8 at which point exog-
enous insulin may be required. Thus, three major defects collude 
to produce diabetes: impaired pancreatic β-cell insulin secretion, 
inability to adequately suppress the hepatic glucose production, 
and a very significant decrease in whole body insulin sensitivity (or 
increased insulin resistance). 

 The role of  the pancreatic β-cell function is very critical 
and any assault on its function may contribute significantly to the 
development of  diabetes. Well-known risk factors for the develop-
ment of  diabetes include genetics, family history of  diabetes, obe-
sity, diet, physical inactivity the increasing global estimates which 
has been ascribed to aging could be due to failing pancreatic func-
tion with age.1 Approximately 9.4% of  Americans (30.3 million) 
had diabetes in 2015 in comparison to 11.2% of  Texans and the 
disease is disproportionately found among older adults, racial/eth-
nic minorities and the population with lower education. It is most 
common among those aged 65-75-years (about 25.9%) whereas 
the disease is found in only 3.1% of  those aged 18-44-years.9 In 
several communities, the prevalence of  the disease may be found 
in specific areas which lend credence to the suggestion that per-
haps environmental factors, in addition to those well-known risk 
factors, must be considered as a major player. Figure 1 is a map 
of  Texas showing the disparate prevalence of  diabetes in 2015 
in specific locations in the State. The Texas Department of  State 
Health Services has divided Texas into eleven health service re-
gions (Figure 2). The prevalence of  diabetes in region 7 is at 9.8% 
whereas region 11 had a prevalence of  15.1%. If  demographic, 
socioeconomic, lifestyle and genetic predisposition were held con-
stant, it must be deduced that perhaps environmental factors may 
play the determining role in the disparity of  type 2 diabetes (T2D) 
rates amongst the health regions in Texas. The health regions with 
higher incidence of  diabetes appear to also have higher industri-
al activities such as fracking operations. Fracking operations and 
fracking wastewater disposal areas are found in greater concentra-
tions in region 11 than region 7. These operations produce signifi-
cant amounts of  environmental toxicants. Excessive exposure to 
these toxicants may be the environmental factor responsible for a 
higher incidence of  diabetes within certain health regions. Envi-
ronmental toxicants from the fracking process have been reported 
in well water in the United States, and these toxicants have been 
shown to have endocrine disrupting activity.10,11 The 2018 Scien-
tific Statement of  the Endocrine Society lent considerable weight 
to the continuing acceptance that endocrine disrupting chemicals 
(EDCs) could play a significant role in the development of  diabe-

tes.12 When wastewater from fracking operations is improperly dis-
posed of  these toxicants make their way into the water supply thus 
exposing local residents to EDC’s, possibly leading to an increased 
incidence of  diabetes in the region where fracking operations are 
conducted and wastewater discarded.

 In Texas, coal mining activities occurs in health service 
regions 4, 5, 7, 8, and 11, while oil fracking overlaps with health 
service regions 1, 4, 5, 8, 9, and 11. Cotton farming in Texas takes 
place primarily in health service regions 1, 2, and 9. Texas contains 
three of  the seven regions that accounted for 92% of  the domestic 
oil production during 2011 to 2014, as seen in the Figure 3.8 The 
overlap of  these high diabetes prevalence rates and areas of  human 
activity may lead to the release of  environmental toxicants and may 
be a contributor to the rising diabetes epidemic.

Figure 1. The State of Texas Showing the Prevalence of Diabetes in Specific Sections of 
the State in 2015

Figure 2. The state of Texas Divided into Eleven Health Service Regions According to their 

County with their Respective Diabetes Prevalence13 

Adapted from: Texas Diabetes Council13
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CANDIDATE ENVIRONMENTAL TOXICANTS

Studies from Taiwan, Bangladesh, and Mexico have reported high-
levels of  arsenic (exceeding 100 μg/L) in drinking water and those 
levels have been linked to increased diabetes prevalence in those 
areas.15-17 It has been suggested that inorganic arsenic (iA) and pos-
sibly its metabolites, found in the contaminated drinking water, 
may be able to interfere with either insulin stimulating signal trans-
duction pathways or with critical steps in glucose metabolism. This 
may ultimately interfere with the transport of  glucose into the cell, 
allowing excessive extracellular glucose to accumulate which may 
lead to development of  diabetes. The iA form of  arsenic is usually 
found in drinking water from natural mineral deposits and in food 
produce. Millions of  people worldwide are exposed to arsenic con-
taminated water and even in the United States, approximately 13 
million individuals are estimated to live in areas where the iA level 
apparently exceeds the standard level, 10 μg/L.18 Arsenic has there-
fore being labeled as diabetogenic, interfering several aspects of  
glucose metabolism, including pancreatic β-cell insulin secretion.

 Another environmental toxicant implicated is cadmium, 
an elemental pollutant which spreads through the environment as 
a result of  industrial and farming activities. United States and the 
European Union have set the average human daily consumption 
at 0.3 μg/kg/d.19-21 Considerably higher daily cadmium intake was 
found in eastern Asian countries, such as China, Japan, Vietnam, 
and Thailand.22 In a mouse model, it has been shown that exposure 
to cadmium caused pancreatic β-cell dysfunction and death, both 
in vitro and in vivo.23

 Environmental chemicals better known as persistent or-
ganic pollutants (POPs) are also implicated in the development of  
diabetes. One example is Dioxin, which has been shown to cause 
various adverse health effects in humans such as skin lesions, al-
tered liver function, and impaired immune system.24,25 Dioxins are 

a family of  chemicals that includes three different groups: poly-
chlorinated dibenzo-p dioxins, polychlorinated dibenzofurans, and 
certain polychlorinated biphenyls (PCBs). Common sources of  di-
oxins include waste and fuel combustion, refining processes, and 
chemical manufacturing. Elevated dioxin levels within the blood 
may result from atmospheric exposure, or intake of  water and food 
that may contain dioxins. These compounds accumulate in the hu-
man body and are stored predominantly in fatty tissues.25 A 2008 
cross-sectional study in Japan on 1374 individuals who were ex-
posed to ‘naturally’ occurring environmental toxicants showed that 
Japan may have exposure levels that is about 10 times the levels in 
other industrialized countries. Elevated HbA1c (>6.1%) levels was 
observed to correlate with elevated dioxin serum concentrations.26 
The mechanism, although not properly understood suggests diox-
ins may increase insulin resistance as shown in Vietnam veterans.27

CONCLUSION

In conclusion, a lot is already known about the major host risk 
factors that contribute to the development of  diabetes, but the 
rapidly increasing global prevalence of  the disease in certain parts 
of  the world with known with environmental pollutants, calls for 
examination of  other important factors outside the host that might 
contribute to the disease process. To account for the global rise 
of  diabetes, several pollutants have been implicated, as is the var-
ied proposed mechanisms including increased oxidative stress–the 
generation of  reactive oxygen species, which overwhelm the cells 
intrinsic antioxidant capacities.28 Several metals, including arsenic, 
cadmium, mercury and lead have been shown to cause oxidative 
damage.29 To best understand how this affects diabetes in particu-
lar, a concerted effort must be made to classify how these com-
pounds may directly increase hepatic glucose production, decrease 
whole body insulin sensitivity or impair pancreatic β-cell function, 
the three major conditions that collude to produce diabetes.7 Iso-
lating and classifying the insulting compounds along these three 
lines will greatly enhance our understanding, which will prompt us 
to limit human activity in certain geographical areas or find alterna-
tive ways for certain industrial activities or better protection from 
exposure. 
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ABSTRACT
Background
Constant inflammation and irreversible pancreatic tissue destruction are hallmarks of  the disease of  chronic pancreatitis (CP), 
which results in the decrease of  both exocrine and endocrine function over time. It is a multifactorial disease, with a wide range 
of  symptoms and geographic variation. 
Aim
Aim of  this study is to study clinical profile and management of  CP with respect to demography, clinical findings, lab parameters, 
imaging investigations and management modalities.
Methods
A cross-sectional observational study was conducted which included the patients admitted to the tertiary care center presenting 
with the clinical diagnosis of  CP. The study was conducted over a period of  2-years from November 2019 to October 2021. A 
total sample size of  71 patients was included.
Results
In the study, it was observed that the majority of  patients were in the age group of  51-60-years (47.89%) followed by 41-50-years 
(21.12%) mean age ranges from 56.54±12.63-years. The majority of  patients were male (76.06%) and females were 23.94%. The 
distribution of  patients according to aetiology showed that the majority of  patients had aetiology of  alcoholism (43.66%) fol-
lowed by idiopathic (29.57%) Gall/Biliary stones (21.12%) and post-operative (5.63%). Majority of  patients presented with pain in 
the abdomen (85.92%). The distribution of  patients according to ultrasound sonography test (USG) findings showed that majority 
of  patients shows pancreatic calcification (54.93%) followed by pancreatic pseudocyst (32.39%) and gall stones (19.72%). The 
distribution of  patients according to computed tomography (CT) findings showed that majority of  patients shows pancreatic cal-
cification (70.42%). In the present study, it was observed that majority of  patients were managed conservatively (43.66%) followed 
by cystogastrostomy (18.31%) and cystojejunostomy (8.45%). Endoscopic retrograde cholangiopancreatography (ERCP) was 
done among 14 (19.72%) patients. Lateral pancreaticojejunostomy was done in 6 (8.45%) patients and pancreaticoduodenectomy 
(Classical Whipple’s) was done in 4 patients (5.63%). The distribution of  patients according to pain relief  by various management 
showed that majority of  getting relief  from pain by surgery (69.23%) followed by ERCP (35.71%) and the least by conservative/
analgesics (6.45%). 
Conclusion
Chronic pancreatitis is progressive inflammatory disease. Alcoholic pancreatitis being most common etiology. Pain is most com-
mon presenting symptom. CT scan abdomen most useful in confirming diagnosis in our set up. Pseudocyst being common com-
plication seen. Surgery gives relief  of  pain in most of  the cases. The key to a better outcome is making the right decisions in terms 
of  diagnosis, patient selection for surgery, and surgical type. 
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INTRODUCTION

Constant inflammation and irreversible pancreatic tissue de-
struction are hallmarks of  the disease of  chronic pancreatitis 

(CP), which results in the gradual loss of  both exocrine and endo-
crine function.1 It is a multifactorial disease, with a wide range of  
symptoms and geographic variation.  

 The incidence of  CP in the western population ranges 
from 8 to 10 cases yearly per 100,000 population, and the over-
all prevalence is 27.4 per 100,000 per year.2 According to a recent 
survey conducted in various countries in the Asia-Pacific region, 
CP is prevalent in Southern India, with 114-200 cases per 100,000 
people.3 In the Indian subcontinent, there has been no systematic 
nationwide study on the management of  clinical profiles.3

 Some of  the possible causes of  CP include alcohol abuse 
(malignancy or stones), ductal obstruction (cystic fibrosis or hered-
itary pancreatitis), chemotherapy, and autoimmune diseases such as 
SLE or pancreatitis. According to recent research, the disease may 
be caused by a lack of  certain vitamins and antioxidants.4,5 Drink-
ing alcohol is the most common cause. Protein secretion from aci-
nar cells increases, resulting in ductal obstruction, acinar fibrosis, 
and atrophy as a result of  the alcohol.4,5

 Chronic pancreatitis appears to be caused by a combina-
tion of  genetic and environmental factors. Several genes have been 
linked to pancreatitis susceptibility mutations. CP is thought to 
be caused by one of  two different pathogens. Impaired bicarbon-
ate secretion, which is unable to respond to increased pancreatic 
protein secretion, is one possibility. Plugs are formed within the 
lobules and ducts as a result of  this abundance of  proteins. Cal-
cification and stone formation are the results of  this process. The 
other theory proposes that digestive enzymes in the pancreas are 
activated intraparenchymally (possibly due to genetics or external 
influences such as alcohol).6

 Reduced pain and improved absorption are the main 
objectives of  treatment. Inflammation, neuropathic mechanisms, 
and blocked ducts are all factors that contribute to the sensation 
of  pain that we feel. The replacement of  fat-soluble vitamins and 
pancreatic enzymes is generally recommended along with frequent, 
small, low-fat meals.6

 There are only few reports on the Indian subcontinent 
as a whole. The vast majority of  research is based on studies of  
people in western countries. Several studies have shown that CP 
has changed its clinical profile in certain regions of  the country.7

 Therefore, we conducted a detailed study of  the clinical 
profile of  CP to confirm whether these changes in clinical profile 
and management of  CP are present in this part of  the country also.

MATERIALS AND METHODS

Study Design

The present hospital-based observational cross-sectional study was 

conducted to study the clinical profile and management of  CP.

Study Period

The study was conducted over a period of  2-years from November 
2019 to October 2021. 

Study Place

Department of  General Surgery, NKP Salve Medical College and 
Lata Mangeshkar Hospital, Nagpur, MH, India. 

Study Population

The study population was patients admitted to tertiary care center 
presenting with a clinical diagnosis of  CP.

Sample Size

By keeping the confidence limits at 95% and power of  study at 
80%, to detect a minimum of  10% difference in the proportion of  
effect, a total sample size of  71 patients was included.  

Inclusion Criteria

Patients of  age 18-years and above who are diagnosed as cases of  
CP on contrast-enhanced computed tomography (CECT) abdo-
men findings. 

Exclusion Criteria

Patient not consenting to join the study or get investigated or treat-
ed. 

Ethical Consideration

The study was approved by the Ethical Committee of  the institute.

OBSERVATIONS AND RESULTS

Table 1 shows the distribution of  patients according to age. It was 
observed that the majority of  patients were in the age group 51-60 
years (47.89%) followed by 41-50-years (21.12%) The mean age of  
the patients was 56.54±12.63-years. 

 Table 2 shows the distribution of  patients according 

Table 1. Distribution According to Age

Age group (Years) No. of Patients Percentage

<20 00 00.00

21-30 03 04.23

31-40 07 09.86

41-50 15 21.12

51-60 34 47.89

>60 12 16.90

Total 71 100

http://dx.doi.org/10.17140/POJ-5-114


Gawali A, et al

Pancreas Open J. 2022; 5(1): 9-15. doi: 10.17140/POJ-5-114
PUBLISHERS

to sex. It was observed that the majority of  patients were male 
(76.06%) and females were 23.94%.

 Table 3 shows the distribution of  patients according to 
etiology. It was observed that the majority of  patients had etiol-
ogy of  alcoholism (43.67%) followed by idiopathic (29.57%), gall 
stones (21.12%), and post-operative (5.63%%).

 Table 4 shows the distribution of  patients according to 
clinical presentation. It was observed that majority of  patients pre-
sented with pain in the abdomen (85.92%) followed by nausea/
vomiting (60.56%), Steatorrhea (46.67%), weight loss (32.39), con-
stipation (29.58%), and diarrhea (15.49%). 

 Table 5 shows the distribution of  patients according to 
ultrasound sonography test (USG) findings. It was observed that 
the majority of  patients shows pancreatic calcification (54.93%) 
followed by pancreatic pseudocyst (32.39%) gall stones (19.72%) 
and pancreatic head mass (5.63%).

 Table 6 shows the distribution of  patients according to 
computed tomography (CT) findings. It was observed that the ma-
jority of  patients shows pancreatic calcification (70.42%) followed 
by enlarged pancreas (45.07%), pancreatic pseudocyst (32.39%), 
dilatation of  main pancreatic duct (MPD) (23.94%), pancreatic 
calculi (12.67%), pancreatic duct stricture (7.04%) and pancreatic 
head mass (5.63%).

 Table 7 shows the distribution of  patients according to 
complications. It was observed that the majority of  patients shows 
pseudocyst (32.39%) followed by splenic vein thrombosis (2.82%) 
and pancreatic neoplasm (1.41%). No complications were seen in 
43 (60.56%) patients.

 Table 8 shows the distribution of  patients according 
to management. It was observed that the majority of  patients 
managed conservatively (38.02%) followed by cystogastrostomy 
(18.31%) and cystojejunostomy (8.45%). Endoscopic retrograde 
cholangiopancreatography (ERCP) was done among 14 (19.72%) 
patients and pancreaticoduodenectomy (Classical Whipples) in 4 
(5.63%) patients.

 Table 9 shows the distribution of  patients according to 
pain relief  by various management. It was observed that the ma-
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Table 2. Distribution of Patients According to Sex

Sex Frequency Percentage

Male 54 76.06

Female 17 23.94

Total 71 100

Table 3. Distribution of Patients According to Etiology

Etiology Frequency Percentage

Alcoholism 31 43.67

Gall/Biliary stones 15 21.12

Post- operative 04 05.63

Idiopathic 21 29.57

Total 71 100

Table 4. Distribution of Patients According to Clinical Presentation

Clinical Presentation Frequency (n=71) Percentage

Pain abdomen 61 85.92

Nausea/ Vomiting 43 60.56

Steatorrhea 33 46.47

Weight loss 23 32.39

Constipation 21 29.58

Diarrhea 11 15.49

Table 5. Distribution of Patients According to USG Findings

USG Findings Frequency (n=71) Percentage

Pancreatic calcification 39 54.93

Pancreatic pseudocyst 23 32.39

Gall stones 14 19.72

Pancreatic head mass 04 5.63

(* Multiple responses present)

Table 6. Distribution of Patients According to CT Findings

CT Findings Frequency (n=71) Percentage

Pancreatic calcification 50 70.42

Enlargement of pancreas 32 45.07

Pancreatic pseudocyst 23 32.39

Dilatation of MPD 17 23.94

Pancreatic Calculi 09 12.67

Pancreatic duct stricture 05 07.04

Pancreatic head mass 04 5.63

(* Multiple responses present)

Table 7. Distribution of Patients According to Complications

Complications Frequency (n=71) Percentage

Pseudocyst 23 32.39

Splenic vein thrombosis 02 02.82

Pancreatic neoplasm 01 01.41

(* Multiple responses present)

Table 8. Distribution of Patients According to Management

Management Frequency Percentage

Conservative 27 38.02

Cystogastrostomy 13 18.31

Cystojejunostomy 07 9.86

LPJ 06 8.45

ERCP stenting 14 19.72

Pancreaticoduodenectomy 
(Classical Whipples) 04 5.63

Total 71 100
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jority of  getting relief  of  from pain by surgery (60%) followed by 
ERCP (35.71%) and the least by conservative/ analgesics (7.41%).

DISCUSSION

Constant inflammation and irreversible pancreatic tissue destruc-
tion are hallmarks of  the disease of  CP, which results in the gradual 
decrease of  both endocrine and exocrine function.

 The present observational cross-sectional study was car-
ried out at tertiary institute to find out the clinical profile and man-
agement of  CP. 
 
 All patients with CP who attended or getting admitted to 
the tertiary care center were enrolled in the study during the study 
period from November 2019 to October 2021.

 A sample size of  71 patients with CP above the age of  
18-years was included in the study. Patients not giving consent to 
participate in the study were excluded from the study. 

 A written and well-informed consent was obtained from 
the participant patient or his/her relatives. The study was started 
after approval from the ethical committee of  the institute. All the 
patient’s demographic history with clinical examination were done 
and were investigated for basic investigations like complete blood 
count (CBC), ultrasound scan, CT-abdomen, and magnetic reso-
nance imaging (MRI) were performed.

 In the present study, it was observed that the majority 
of  patients were in the age group of  51-60-years (47.89%) fol-
lowed by 41-50-years (21.12%). Mean the mean age ranges from 
56.54±12.63-years.
 
 Machicado et al8 did a study with an aim of  assessing the 
natural course of  CP in a population-based cohort and observed 
the median age of  CP was 56-years.
 
 Lariño-Noia et al9 in a study on morphological and 
functional changes of  CP observed mean age of  subjects was 
46.4±13.8-years.

 Sri Hari et al10 in a study on CP and its management ob-
served mean age was 38.45-years. 

 Panda et al11 conducted comparative study for clinical 
profile of  CP during last 1-year (Group A) and cases during previ-
ous 5-years (Group B) observed that in Group A mean age was 
35.70±13.08-years and in Group B was 39.16±13.12-years.

 In the present study, it was observed that majority of  pa-
tients were male (76.06%) and females were 23.94%.

 Machicado et al8 conducted a study with aim of  assessing 
the natural course of  CP in a cohort study observed 56% patients 
were male. 

 Sri Hari et al10 in a study on CP and its management ob-
served out of  24 patients, nineteen males and five females were 
found, having a sex ratio of  1:4.

 Panda et al11 did a comparative study for clinical profile 
of  recently admitted cases of  CP during last 1-year (Group A) and 
cases during previous 5-years (Group B) observed male patients 
predominate in both the groups. 

 Lariño-Noia et al9 in a study on morphological and func-
tional changes of  CP observed among 218 patients with CP, 140 
(64.22%) were females. This was in contrast to present study. 

 The distribution of  patients according to etiology showed 
that majority of  patients had etiology of  alcoholism (43.66%) fol-
lowed by idiopathic (29.57%), gall/biliary stones (21.12%) and 
post-operative (5.63%). In our study idiopathic was 2nd major cause 
for CP as no investigation showed the cause for CP so was labelled 
as idiopathic. Upto 30% of  CP patients were idiopathic. 

 Sri Hari et al10 in a study on CP and its management ob-
served alcoholic CP was seen in 16 patients. Tropical pancreatitis 
was seen in 4 patients of  the cases. 

 The most common cause of  clinical admission is pain. It 
is the hallmark symptom of  CP, usually epigastric radiation to the 
back or to the left upper abdomen. It is the most vexing clinical 
problem and the most common indication for surgical intervention. 
In our study, pain was treated with non-steroidal anti-inflammatory 
drugs (NSAIDS), antispasmodics, pancreatic enzyme suppressants 
and pain modifying agents (Pergablin). The complications of  CP 
like an acute attack of  pancreatitis, from a pancreatic pseudocyst, 
portal or splenic vein thrombosis can cause pain.

 In the present study, it was observed that majority of  
patients presented with pain in abdomen (85.92%) followed by 
nausea/vomiting (60.56%), Steatorrhea (46.47%), weight loss 
(32.39%), constipation (29.58%) and diarrhea (15.49%).

 Steatorrhea and weight loss are important features of  CP. 
Steatorrhea does not occur until pancreatic lipase secretion is re-
duced to less than 10% of  normal. Maldigestion of  lipids occurs 
earlier, since lipase secretion decreases more rapidly than amylase 
secretion. Exocrine insufficiency occurs in 80-90% of  patients with 
long standing CP. In our study Weight loss seen in 23 (32.39%) pa-
tients, were due to steatorrhea.

 Machicado et al8 in a study observed that pain in abdo-
men was present in 68 (76%) patients and diabetes was noted in 36 
(40%) patients. This finding was similar to present study. 
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Table 9. Distribution of Patients According to Pain Relief: (Follow-up 
after 2-years)

Management Frequency Percentage

Surgery (n=30) 18 60.00

ERCP stenting (n=14) 05 35.71

Conservative/Analgesics (n=27) 02 7.41
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 Sri Hari et al10 in a study on CP and its management ob-
served pain was seen in 22 patients (91.6%), 6 patients had diabetes 
mellitus, 2 patients had steatorrhea (8.3%).

 Panda et al11 did a comparative study for clinical profile 
of  recently admitted cases of  CP during last 1-year (Group A) and 
cases during previous 5-years (Group B) observed pain was the 
most common presentation in both groups.

 Ammann et al12 in their respective studies observed most 
patients with CP have abdominal pain. Pain in CP is multifacto-
rial, with inflammatory and neuropathic components. The pain is 
believed to be primarily due to obstruction of  the pancreatic duct 
by either stricture or stone, resulting in high pressure and ischemia 
above the obstruction. 

 The distribution of  patients according to USG findings 
showed that majority of  patients shows pancreatic calcification 
(54.93%) followed by pancreatic pseudocyst (32.39%) and gall 
stones (19.72%). 

 Transabdominal ultrasonography is an inexpensive tech-
nique usually performed in patients with suspected CP. Calcifica-
tion, and cysts and are detected with by this modality. Other com-
plications of  pancreatitis such as duodenal or gastric distention 
and bile duct dilatation can be visualized. In patients with excessive 
abdominal gas or acute pancreatitis associated with ileus, the view 
is often limited, making the procedure highly related to the inves-
tigator’s skills. Nevertheless, sonography is a simple technique and, 
in the hands of  experienced investigators, remains a useful method 
for rapid and reliable diagnosis. In our study, it was useful to note 
pseudocyst in 23 patients (32.39%) of  cases, gall stones and pan-
creatic calcification.

 Machicado et al8 in a study observed that of  69% patients 
had pancreatic calcifications and 29% had pseudocyst or fluid col-
lections. 

 Sri Hari et al10 in a study on CP and its management ob-
served ultrasonogram that showed 9 patients (37.5%) had dilated 
MPD. 

 Panda et al11 conducted study on the clinical profile of  
cases of  CP and noted USG findings of  pancreatic calcification in 
78.45% patients of  CP. This finding was similar to present study. 

 The distribution of  patients according to CT findings 
showed that majority of  patients shows pancreatic calcification 
(70.42%) followed by enlarged pancreas (45.07%), pancreatic pseu-
docyst (32.39%), dilatation of  MPD (23.94%), pancreatic calculi 
(12.67%) and pancreatic duct stricture (7.04%). 

 Machicado et al8 in a study observed pancreatic duct dila-
tion was noted in 57% patients and common bile duct dilation in 
26% patients. 

 Sri Hari et al10 in a study on CP and its management ob-
served CECT Abdomen scan showed 9 patients (37.5%) had di-

lated MPD. 

 Sharma et al13 observed ductal dilatation (n=55, 100%) 
and calculi (n=43, 83.6%) were the most common findings on im-
aging using CT scan of  abdomen. 

 The distribution of  patients according to complications 
showed that majority of  patients shows pseudocyst (32.39%) fol-
lowed by splenic vein thrombosis (2.82%), and pancreatic neo-
plasm (1.41%). No complications were seen in 43 (60.56%) pa-
tients. 

 Pancreatic pseudocyst is the most common complication 
of  CP, occurring in the course of  the disease in as many as 20-38% 
of  patients. Most pseudocysts resolve spontaneously with support-
ive care. In our study, all patients with pseudocyst presented to us 
as pain in abdomen 23 patients (32.39%), in 3 patients resolved 
spontaneously hence managed conservatively. Patients with pseu-
docyst, with cyst wall 6 mm, with surgically feasible pathology, de-
pending on position of  cyst patients underwent cystogastrostomy 
and cystojejunostomy. No percutaneous drainage not done.

 Panda et al11 did study on clinical profile of  cases of  CP 
and observed the complications like pseudocyst (8.81%) followed 
by pleural effusion (3.81%).

 Bhasin et al14 observed pseudocyst was the most com-
mon local complication in a study on clinical profile of  idiopathic 
CP in North India.

 Sharma et al13 observed 9 patients (16.4%) had evidence 
of  pseudocyst. None of  the patients had biliary obstruction, pan-
creatic neoplasm, ascites.

 Surgery is indicated when the pain is severe, not man-
aged by analgesics, requiring repeated hospital admission, and is 
interfering with day-to-day activities and pathology was corrected 
by surgical procedure. 

The aim of  the surgery should be to: 

1. Preservation of  maximum functional pancreatic tissue.
2. Removal of  the inflammatory pathology. 
3. Ductal system drainage. 
4. Not obstructing the side ducts.

 In the present study, it was observed that majority of  pa-
tients were managed conservatively (43.66%) followed by cysto-
gastrostomy (18.31%) and cystojejunostomy (8.45%). ERCP was 
done among 14 (19.72%) patients. Lateral pancreaticojejunostomy 
was done in 6 (8.45%) patients and pancreaticoduodenectomy 
(Classical Whipple’s) was done in 4 patients (5.63%).

 Machicado et al8 did a comparative study observed en-
doscopic or surgical interventions for CP were performed in 27 
(30%) patients during the disease course. A total of  20 (23%) pa-
tients underwent at least one endoscopic intervention, 10 (11%) at 
least one surgical intervention, and 3 (3%) both types of  interven-
tions. 
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 Sri Hari et al10 conducted study on CP and its manage-
ment observed only 9 out of  24 (37.5%) patients were managed 
conservatively.

 In our study,4 patients with pancreatic head mass were 
operated for pancreaticoduodenectomy (Classical Whipple’s) and 
had no post-operative complication, histopathology report turned 
out to be benign.

 The distribution of  patients according to pain relief  by 
various management showed that majority of  get relief  of  pain by 
surgery (69.23%) followed by ERCP (35.71%) and least by conser-
vative/analgesics (6.45%)

 Sharma et al13 observed that more than half  of  the study 
patients did not improve with the standard pain management by 
analgesics and had persistent symptom.

 In cochrane review by Ali et al15 comparative study done 
with objective of  two assessing and comparing the effects and 
complications of  surgical and endoscopic interventions in the 
management of  pain for chronic obstructive pancreatitis in 111 pa-
tient’s and concluded that the surgical group had a higher number 
of  patients with pain relief, both at long-term follow-up. Surgical 
intervention resulted in improved quality of  life and preservation 
of  exocrine pancreatic function at middle/long-term follow-up 
(2-5-years), but not at long-term follow-up.

 Another study conducted in year 2020 by Issa et al16 with 
objective of  to see whether early surgery is more effective than 
the endoscopy-first approach and concluded that patients with CP, 
early surgery compared with an endoscopy resulted in lower pain 
scores.

 Another study conducted in year 1997 by Traverso et 
al17 with objective to analyze the clinical indications and long-term 
results for the classical whipple procedure (pancreaticoduodenec-
tomy) used for severe complications of  CP and concluded that, 
whipple procedure for severe complications of  CP in the pancre-
atic head is a safe and effective operation.

 Cahen et al18 conducted a randomized trial in year 2011 
that compared endoscopic and surgical drainage of  the pancre-
atic duct in patients with CP reported a significant benefit of  sur-
gery after a 2-year follow-up period and evaluated the long-term 
outcome of  these patients after 5-years and concluded that in the 
long-term, symptomatic patients with CP who underwent surgery 
as the initial treatment for pancreatic duct obstruction had more 
relief  from pain, than patients who were treated endoscopically.

 In our study, minimal wound infection was seen in 3 of  
operated patients and was easily controlled. There was no mortal-
ity. In our study only 27 out of  71 (38.02%) patients were treated 
conservatively by pancreatic enzyme supplementation and analge-
sics.

 Primarily, CP is not a surgical disease. Surgery is indicat-
ed only when medical treatment fails and/or complication arises. 

There is no single ideal operation for CP. Selection of  an appropri-
ate method of  management for a particular patient is more impor-
tant.

CONCLUSION

Primarily, CP is not a surgical disease, surgery is indicated only 
when medical treatment fails and/or complication arises. There 
is no single ideal operation for CP. Selection of  an appropriate 
method of  management for a particular patient is more important. 
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ABSTRACT
Pancreatic traumatic injuries should be managed by multidisciplinary approach. Standard redo surgery can be avoided or support-
ed by innovative mininvasive approaches both endoscopically and/or radiologically. Pancreatic endotherapy has an increasing role 
in the management of  pancreatic injuries. Understanding the pathophysiology of  pancreatic leak is crucial to guide the treatment. 
Endoscopic treatment must be tailored on the type and site of  pancreatic fistula to achieve the optimal clinical outcome: there is 
not a one-way standard treatment but the best treatment for different types of  pancreatic injuries considering both retrograde and 
endoscopic ultrasound (EUS)-guided approaches. 

Keywords
Pancreatic fistula; Pancreatic traumatic injury; Endoscopic retrograde cholangiopancreatography (ERCP).

Pancreatic injuries during abdominal trauma account for 4-5% 
of  major traumas. This type of  injury can be very difficult to 

diagnose. A delay in diagnosis can lead to several complications 
such as infections, pseudocysts, abscesses, duct strictures, pancre-
atic ascites which are associated with high morbidity and mortal-
ity. Furthermore, incorrect classification limits proper intervention 
and management.

 Multiple pancreatic injury grading systems have been 
proposed, one of  the best known being the American Association 
for the Surgery of  Trauma (AAST) classification, which divided 
five grades on the basis of  parenchymal, main vessel and duct dam-
age.1

 Wong et al2 proposed a classification for grading the se-
verity pancreatic injuries on computerized tomography (CT) scan:

• Grade A
–– Pancreatitis or superficial laceration only.

• Grade B
–– BI: Deep laceration involving pancreatic tail.
–– BII: Complete transection of  pancreatic tail.

• Grade C
–– CI: Deep laceration involving pancreatic head.
–– CII: Complete transection of  pancreatic head.

 On the base of  this latter, endoscopic treatment can be 
better understood and explained. 

 Pancreatic duct leaks and fistulas can lead to significant 
morbidity and mortality. Traditionally, pancreatic fistulas are man-
aged conservatively by fluid drainage, supportive therapy, total 
parenteral nutrition and pancreatic secretion inhibitors.1 This strat-
egy can heal most low-volume leaks. For persistent leaks, surgical 
treatment was traditionally considered the treatment of  choice.1,2 
However, there has recently been a trend toward aggressive yet 
minimally invasive management, to avoid surgery. Endoscopic 
transpapillary or transmural drainage of  pancreatic collections/
leaks is now increasingly performed, also in this setting.3 After re-
viewing the current literature, endoscopic treatment of  these con-
ditions can be summarized on the base of  Wong et al2 classifica-
tion:

• Grade A
–– Pancreatic sphincterotomy eventually associated with bridging 
pancreatic stent or nasopancreatic endoscopic drainage (NPED).
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• Grade B
–– BI: Transpapillary protruding stent to drain the collection (with 
the distal edge in the pancreatic collection) OR bridging stent if  
duct caliber allows OR cyanoacrylate/fibrin glue/another polymer 
injection at pancreatic tail/fistulous tract OR EUS-guided pancre-
aticogastrostomy.
–– BII: Transpapillary protruding stent to drain the collection 
(with the distal edge in the pancreatic collection) OR endoscopic 
ultrasound (EUS)-guided pancreaticogastrostomy.

• Grade C

–– CI: Bridging stent OR NPED or extrapancreatic transpapillary 
protruding stent.
–– CII: Triple stenting (enteral stenting at the level of  the jejunal 
stump, pancreatic stenting with proximal edge in the enteral stent 
and biliary stenting through the biliodigestive anastomosis to stabi-
lize the prosthetic complex)4 OR EUS for transmural drainage of  
peripancreatic collections or pancreaticogastrostomy.

 Endoscopic approach can play a useful role for the man-
agement of  pancreatic duct injury in tertiary referral endoscopy 
centers and it is a potential substitute of  surgery in selected case 
series.5
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