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Abstract
AIM
To identify the current indications and outcomes of 
total pancreatectomy at a high-volume center. 

METHODS
A single institutional retrospective study of patients 
undergoing total pancreatectomy from 1995 to 2014 
was performed. 

RESULTS
One hundred and three patients underwent total 
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pancreatectomy for indications including: Pancreatic 
ductal adenocarcinoma (n  = 42, 40.8%), intraductal 
papillary mucinous neoplasms (n  = 40, 38.8%), chronic 
pancreatitis (n  = 8, 7.8%), pancreatic neuroendocrine 
tumors (n = 7, 6.8%), and miscellaneous (n = 6, 5.8%). 
The mean age was 66.2 years, and 59 (57.3%) were 
female. Twenty-four patients (23.3%) underwent a 
laparoscopic total pancreatectomy. Splenic preservation 
and portal vein resection and reconstruction were 
performed in 24 (23.3%) and 18 patients (17.5%), 
respectively. The 90 d major complications, readmis
sion, and mortality rates were 32%, 17.5%, and 6.8% 
respectively. The 1-, 3-, 5-, and 7-year survival for 
patients with benign indications were 84%, 82%, 79.5%, 
and 75.9%, and for malignant indications were 64%, 
40.4%, 34.7% and 30.9%, respectively. 

CONCLUSION
Total pancreatectomy, including laparoscopic total pan
createctomy, appears to be an appropriate option for 
selected patients when treated at a high-volume pan
creatic center and through a multispecialty approach. 

Key words: Intraductal papillary mucinous neoplasms; 
Laparoscopic total pancreatectomy; Pancreatic ductal 
adenocarcinoma; Laparoscopy; Pancreas cyst; Pancreas 
cancer
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Core tip: Treatment by total pancreatectomy for dis
eases of the pancreas has been gained acceptance 
and used more frequently by pancreatic surgeons. This 
review highlights a large volume single institutional ex
perience with this operation demonstrating acceptable 
short-term and long-term outcomes.

Zakaria HM, Stauffer JA, Raimondo M, Woodward TA, Wallace 
MB, Asbun HJ. Total pancreatectomy: Short- and long-term 
outcomes at a high-volume pancreas center. World J Gastrointest 
Surg 2016; 8(9): 634-642  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v8/i9/634.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v8.i9.634

INTRODUCTION
In selected patients, total pancreatectomy (TP) has been 
established as a potential option in the treatment of 
pancreatic ductal adenocarcinoma (PDAC), invasive or 
diffuse intraductal papillary mucinous neoplasms (IPMN), 
multiple pancreatic neuroendocrine tumors (PNET)[1-4]. 
TP is still also one of the treatment modalities in chronic 
pancreatitis with severe pain, pancreatic fistula or he
morrhage after pancreaticoduodenectomy (PD)[3,5-7]. 
Improvement in postoperative management, including 
better pancreatic enzyme formula, long-acting insulin, 
and autologous islet cell transplantation, has made TP 

a viable choice in the treatment of different pancreatic 
diseases[8,9].

Although TP is performed at an increasing rate at 
major pancreatic centers, there is still debate regarding its 
indications and outcomes[2-4]. This study aimed to analyze 
the indications and short- and long-term outcomes of TP in 
the spectrum of pancreatic resections in our high-volume 
center.

MATERIALS AND METHODS
We conducted a retrospective study of 103 patients 
who underwent TP between March 1995 and December 
2014 at Mayo Clinic in Jacksonville, Florida using data 
collected from an institutional review board-approved 
prospective database. 

The preoperative data, including demographic data 
and clinical picture, operative details, and postoperative 
data were collected and analyzed.

Operative strategy
The American Society of Anesthesiologists classification[10] 
and Eastern Cooperative Oncology Group performance 
status[11] were used for evaluation of the preoperative 
risk. All patients were optimized medically prior to 
surgery. 

TP was performed either open or laparoscopic. It was 
done as pylorus-preserving, standard, or completion TP 
(of previous distal pancreatectomy or PD). The operation 
was done with and without splenectomy.

In cases with partial resection in pancreatic tumors, 
the specimen margin was analyzed by frozen section. 
The procedure was converted to TP if the margins 
showed carcinoma in situ or invasive carcinoma. TP was 
not performed for frozen section findings of moderate 
dysplasia or adenomatous changes at the margin. Inter
national consensus guidelines for the management of 
patients diagnosed with IPMN was used throughout 
the study time period, as appropriate. Guidelines from 
2006[12] were followed up until these were updated in 
2012[13]. 

The International Study Group of Pancreatic Surgery 
(ISGPS) classification of venous resection was used as 
follows[14]: Type Ⅰ: Partial venous resection with direct 
closure (venorraphy); Type Ⅱ: Partial venous excision 
with closure by patch graft; Type Ⅲ: Excision with pri
mary end to end venous anastomosis; Type Ⅳ: Venous 
resection with interposition venous graft.

Histopathological data on pancreatic tumor staging 
were collected according to the tumor, node and meta
stases staging system. IPMN pathology was defined as 
per World Health Organization criteria into 4 categories 
based upon the degree of dysplasia: Adenoma, border 
line (low-moderate dysplasia), carcinoma in situ (CIS) 
high-grade dysplasia), or invasive carcinoma[2]. PDAC 
without IPMN was considered to be de novo, but PDAC 
associated with IPMN was considered to be arisen from 
these IPMN.

Postoperative complications occurring in the first 90 d 
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after surgery were graded from (0 to 5) according to the 
Clavien system[15]. Grade Ⅰ and Ⅱ complications were 
considered minor and Grade Ⅲ, Ⅳ and Ⅴ were considered 
major complications. International consensus guidelines 
were used to evaluate specific complications[16,17]. Major 
glycemic events included complications or readmissions 
related to severe hyperglycemia or hypoglycemia. Car
diac complications, pulmonary complications, renal 
insufficiency, or hepatic insufficiency were defined as tem­
porary organ system dysfunction requiring supportive 
care over the usual standard postoperative measures. 

The follow-up period (1-18 years) was from date 
of surgery. Any death during the hospital stay or within 
the first 90 d after surgery was defined as perioperative 
mortality. Readmissions to any facility were recorded for 
90 d after surgery.

After analysis of results and outcomes from our 
previous publication in 2009[4], patients undergoing 
consideration for total pancreatectomy were sent for 
preoperative evaluation and counseling by a nutrition 
and endocrine team for the anticipated exocrine and 
endocrine insufficiency caused by surgical intervention. 
Postoperatively, patients were seen and followed in the 
hospital setting by the inpatient nutrition and endocrine 
team for ongoing education and management regarding 
the subsequent pancreatic insufficiency. Insulin and 
enzyme replacement were determined according to 
individual patient needs. In addition, percutaneous jeju
nostomy feeding tube placement became a standard 
procedure during TP after 2009, and many patients 
were started on enteral tube feeds in the hospital setting 
and continued on after discharge to aid in avoiding 
readmissions for malnutrition.

Postoperatively, patients were treated on the medical-
surgical floor and intensive care use was not routine 
unless indicated. Perioperative use of parenteral nutri
tion and blood product transfusion was also limited 
unless indicated. Based on final pathology, adjuvant 

treatments including chemotherapy or radiotherapy were 
recommended to patients undergoing TP for periam
pullary adenocarcinoma. 

Statistical analysis
Data were collected and analyzed by a biomedical statis
tician using SPSS version 21.0 (SPSS Inc., Chicago, IL, 
United States). A Kaplan-Meier curve was used for the 
analysis of survival. 

RESULTS
From March 1995 to December 2014, 983 pancreatic 
resections were performed for benign and malignant 
pancreatic diseases; TP was performed in 103 patients 
(10.5%). The demographic and preoperative clinico
pathological data are listed in Table 1. Subgroup analysis 
for those undergoing TP for PDAC and IPMN is shown. 
Indications for TP (rather than partial pancreatectomy) 
was multifocal disease (55 patients, 53.4%), positive 
margins (23 patients, 22.3%), elective completion TP for 
recurrence of the primary pathology (5 patients, 4.9%), 
or other (20 patients, 19.4%). There were no cases with 
emergent TP as treatment for postoperative pancreatic 
fistula (POPF) or hemorrhage from patients undergoing 
partial pancreatectomy in this study. POPF was treated 
with interventional radiological procedures, and in this 
study, all completion TP was performed in an elective 
fashion for pancreatic pathology.

Overall, 79 patients (76.7%) underwent an open 
TP. Laparoscopic TP (LTP) was attempted in 31 patients 
(30.1%), and conversion to open occurred in 7 patients 
(22.6%) due to adhesions from chronic pancreatitis 
in 5 patients, bleeding in 1 patient, and portal vein 
involvement by the tumor in 1 patient. Of the 24 patients 
who did not require conversion from LTP, a hand-assisted 
approach was used for 2 patients, and subgroup analysis 
is given in the tables. LTP was introduced in November 

Variable Overall (n  = 103) PDAC (n  = 42) IPMN (n  = 40) LTP (n  = 24)

Age, yr1   70.2 (32-84.5)      70.3 (33.3-84.5)      71.3 (42.9-81.1)   70.3 (37.3-84.5)
Body mass index1      25.1 (17.7-42.1)      24.2 (17.7-39.8)      25.8 (18.5-42.1)   26.7 (17.7-36.3)
Male    44 (42.7%)    18 (42.9%)    19 (47.5%) 13 (54.2%)
Hypertension 70 (68%) 29 (69%)    31 (77.5%) 14 (58.3%)
Diabetes    46 (44.7%)    19 (45.2%) 16 (40%) 13 (54.2%)
Cardiac disease    31 (30.1%)   8 (19%) 14 (35%)   7 (29.2%)
Pulmonary disease    19 (18.4%)      7 (16.7%)      7 (17.5%)   5 (20.8%)
ASA
   Ⅱ     24 (23.3%)    11 (26.2%)      9 (22.5%) 2 (8.3%)
   Ⅲ    72 (69.9%)    26 (61.9%)    29 (72.5%) 22 (91.7%)
   Ⅳ    7 (6.8%)      5 (11.9%) 2 (5%) 0
Type of resection
   Standard 35 (34%)    17 (40.5%) 10 (25%)   5 (20.8%)
   Pylorus preserving    56 (54.4%)    20 (47.6%)    27 (67.5%) 16 (66.7%)
   Completion    12 (11.6%)      5 (11.9%)    3 (7.5%)   3 (12.5%)

Table 1  Demographics for 103 patients undergoing total pancreatectomy with subgroup analysis

1Values are median (range), values in parenthesis are percentages unless otherwise indicated. ASA: American 
Society of Anesthesiologists score; IPMN: Intraductal papillary mucinous neoplasm; LTP: Laparoscopic total 
pancreatectomy; PDAC: Pancreatic ductal adenocarcinoma.
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2008, and a total of 52 patients (50.5%) had TP after 
this date. Of these, 28 (53.8%) underwent open surgery 
and 24 (46.2%) underwent LTP. Spleen-preserving TP 
was done in 29 patients (28.2%), four of whom under
went spleen-preserving LTP. 

Operative variables are found in Table 2. LTP was 
found to have longer operative times, but less blood 
loss. Vein resection was performed in 18 patients 
(17.5%). The resections were conducted according to the 
ISGPS classification of vein resection, which included 
type Ⅰ (lateral venorraphy) in 4 patients (22.22%), type 
Ⅱ (patch graft) in 2 (11.11%; 1 from gonadal vein and 
1 from bovine graft), type Ⅲ (primary anastomosis) in 
6 (33.33%), and type Ⅳ (interposition venous graft) 
in 6 (33.33%; 4 by 14 mm polytetrafluoroethylene 
synthetic graft, 1 from gonadal vein, and 1 from splenic 
vein). One patient of LTP had venous resection and 
laparoscopic lateral venorraphy.

Table 3 gives the 90-d complications and postopera
tive outcomes, including length of stay and readmission 
rate, for those undergoing TP overall and by subgroup. 
Major postoperative complications were found in 33 
(32%) patients, and reoperation was done for 7 patients 
(6.8%) due to abdominal collections (4 patients), post-
pancreatectomy hemorrhage (2 patients), and intestinal 
fistula not responding to conservative or radiological 
interventions (1 patient). 

Pathological indications for TP are listed in Table 4. 
PDAC and IPMN were the most common indications 
for surgery. Sixty-two patients (60.2%) were found to 
have IPMN upon final pathology. Forty patients (38.8%) 
had this as the only pathologic process, while IPMN 
was associated with other pancreatic pathology in 22 
patients (21.4%).

Twenty of 42 patients with PDAC (47.6%), had tumor 
recurrence; 10 (50%) had distant metastasis (mainly to 
the liver and lung), 3 (15%) local recurrence, and 7 (35%) 
had both distant and local recurrence. The mean time of 
recurrence was 9.5 mo (range: 2.5-27 mo).

Overall, the 90-d perioperative mortality was 7 
patients (6.8%). The 1-, 3-, 5-, and 7-year total survival 
rate for all 103 patients were 73.7%, 61.3%, 57.5%, 
and 53.8%, respectively (Figure 1A). The 1-, 3-, 5-, and 
7-year survival for patients without malignant tumors 
(50 patients) were 84%, 82%, 79.5%, and 75.9%, re
spectively, while in patients with malignant findings (53 
patients) the survival rates were 64%, 40.4%, 34.7%, 

and 30.9%, respectively. The 1-, 3-, 5-, and 7-year 
survival rates in patients who had PDAC (42 patients) 
were 59.5%, 29.2%, 21.9%, and 18.3%, respectively 
(Figure 1B).

The 1-, 3-, 5-, and 7-year survival rates in patients 
with non-invasive IPMN (44 patients) were 84.1%, 
76.9%, 73.8%, and 70.1%, respectively, while in patients 
with invasive IPMN (18 patients) the survival rates were 
77.8%, 44.8%, 37.3%, and 29.8%, respectively.

DISCUSSION
Enthusiasm for TP has varied with time. This major opera
tion should be assessed carefully for operative risk and 
postoperative outcomes after the loss of the exocrine and 
endocrine functions of the pancreas[1,3].

Murphy et al[5] reported that there was an increase 
in the rate of TP in the United States between 1998 and 
2006. In about a 20-year span, 50.5% of the TP on this 
series were performed during the last 6 years of the 
study. In this publication, there was increased utilization 
of elective TP, especially after early diagnosis of mul
tifocal pancreatic pathologies like IPMN and multiple 
PNET, and the role of TP in the management of chronic 
pancreatitis was limited only to patients with refractory 
pain not responding to medical treatment. 

On the other hand, there was significant decline in 
the use of emergency TP as in POPF and hemorrhage. 
This was mainly due to better use of radiologic drainage 
and arterial embolization which became available and 
preferable to relaparotomy[6]. In our study, we had only 1 
patient who underwent an emergency TP for abdominal 
trauma.

The recommendations of the international consensus 
guidelines in the management of IPMN depended on 
its site in the main duct or side branches and its clinical 
and morphological picture in preoperative imaging 
study. TP should be performed in patients with positive 
multiple surgical margins for invasive IPMN or high-
grade dysplasia on frozen section[13]. In our study, the 
existence of main duct IPMN as the primary pathology 
accounted for 38.8% of all TP performed, and IPMN 
associated with other tumors accounted for 21.4%, but 
elsewhere IPMN has been reported to encompass 22% 
of all TP performed[3].

Dallemagne et al[18] demonstrated the feasibility 

Variable Overall (n  = 103) PDAC (n  = 42) IPMN (n  = 40) LTP (n  = 24)

Operative time (min)1  426 (165-930)     390 (165-636)  435 (240-930)   534 (234-770)
Estimated blood loss (mL)1    500 (50-18000)     500 (50-7800)    525 (50-18000) 200 (50-600)
Intraoperative pRBC transfusion (unit)1       1 (0%-40%)          2 (0%-30%)       1 (0%-40%)     0 (0%-2%)
Vein resection 18 (17.5%) 13 (40%) 4 (10%)  1 (4.2%)

Table 2  Operative variables for 103 patients undergoing total pancreatectomy with subgroup analysis

1Values are median (range), values in parenthesis are percentages unless otherwise indicated. IPMN: Intraductal 
papillary mucinous neoplasm; LTP: Laparoscopic total pancreatectomy; PDAC: Pancreatic ductal adenocarcinoma; pRBC: 
Intraoperative packed red blood cell.
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and advantage of TP with the laparoscopic approach. 
They reported two cases of TP with pylorus and splenic 
preservation with good postoperative outcomes. Blood 
loss, intensive care unit length of stay, and overall hospital 
length of stay were shorter[19-21]. Asbun and Stauffer 
also reported 11 patients with LTP[19].

Zeh et al[22] and Buchs et al[23] reported that robotic 
assistance LTP can offer more advantages. Giulianotti 
documented five cases with laparoscopic robotic surgery, 
with spleen-preserving technique in two of them (Kimura 
technique)[24]. Also, Boggi et al[25] showed the feasibility 
of robot-assisted LTP in a series of 11 patients without 
conversion to open surgery.

Choi et al[26] and Ferrone et al[27] reported four 
patients with laparoscopic-assisted pylorus and spleen-
preserving TP with segmental excision of the splenic 
artery and vein (Warshaw’s procedure), but with a small 
midline opening for completion of the anastomosis.

In our study, 24 patients underwent full LTP, 16 
underwent pylorus-preserving LTP, and 5 underwent 
spleen-preserving LTP. Patients with LTP had a higher 
negative margins rate and significantly more lymph 
nodes removed than in open surgery. 

There are still high postoperative complications 
after TP. In our study, 32% of patients had a major 
complication after TP. This matches with other series 
that had complication rates of 32%-54%[4,28]. However, 

the complications after partial resection and TP were not 
significantly different in one study done on 124 patients 
with TP[29].

The postoperative outcomes related to exocrine and 
endocrine pancreatic functions may affect the enthusiasm 
for TP. Postoperative diabetes may be difficult to control, 
with reported mortality from hypoglycemia[30,31]. In our 
study, no such deaths were reported. The improvements 
in insulin, well-trained nurses, and exposure to a diabetic 
care team prior to the procedure led to dramatically 
improved diabetic outcomes post-TP[30,32]. Since 2008, at 
our institution, we have implemented a preoperative TP 
pathway in which patients receive glucose management, 
enzyme replacement, and nutritional education prior to 
the operation. The indications and management deci
sions are done through discussion at a multidisciplinary 
Pancreas Board that is held on a weekly basis.

Wu et al[33] reported that islet autotransplantation 
(IAT) is a safe modality for patients who had chronic 
pancreatitis and underwent TP, and a significant number 
of patients can achieve insulin independence for a long 
time after receiving enough islet equivalent per kg 
body weight. None of our patients who underwent TP 
for chronic pancreatitis were candidates for TP and IAT 
as all had concerns for neoplasia. Any candidate for TP 
and IAT are sent to those referral centers. Hence, there 
is a possible bias towards a small number of patients 

Variable Overall (n  = 103) PDAC (n  = 42) IPMN (n  = 40) LTP (n  = 24)

Cardiac  10 (9.7%)      5 (11.9%)    3 (7.5%)  1 (4.2%)
Pulmonary    15 (14.6%)      7 (16.7%)   6 (15%)    5 (20.8%)
Renal insufficiency    8 (7.8%)    3 (7.1%)   6 (15%)    4 (16.7%)
Hepatic insufficiency    3 (2.4%)    1 (2.4%)    3 (7.5%)  2 (8.3%)
Major glycemic event    6 (5.8%)    3 (7.1%) 2 (5%)  1 (4.2%)
Post-pancreatectomy hemorrhage    5 (4.9%)    0 (0.0%)   4 (10%)    4 (16.7%)
   A    2 (1.9%) 0 2 (5%)  2 (8.3%)
   B    1 (0.8%) 0 0  1 (4.2%)
   C    2 (1.9%) 0 2 (5%)  1 (4.2%)
Delayed gastric emptying    14 (13.6%)      5 (11.9%)      5 (12.5%)  2 (8.3%)
   A    4 (4.9%)    2 (4.8%) 2 (5%) 0
   B    5 (4.9%)    2 (4.8%)    1 (2.5%)  1 (4.2%)
   C    5 (4.9%)    1 (2.4%) 2 (5%)  1 (4.2%)
Wound infection    11 (10.7%)      5 (11.9%) 2 (5%)  2 (8.3%)
Intra-abdominal abscess    14 (13.6%)    2 (4.8%)   8 (20%)    4 (16.7%)
Biliary fistula    2 (1.9%) 0    1 (2.5%) 0
Mesenteric/portal vein thrombosis    5 (4.9%)    2 (4.8%) 2 (5%)  1 (4.2%)
Reoperation    7 (6.8%)    2 (4.8%) 2 (5%)  2 (8.3%)
Patients intensive care stay    64 (62.1%)    24 (57.1%) 30 (75%)  10 (41.7%)
Median intensive care stay, d1 (range)   2 (1-59)   2 (1-12)   2 (1-59) 2 (1-33)
Overall morbidity    66 (64.1%)    27 (64.3%)    25 (62.5%)  10 (41.7%)
Major (Ⅲ-Ⅴ) 33 (32%) 13 (31%)    13 (32.5%)    5 (20.8%)
Ⅲa    14 (13.6%)      5 (11.9%)   6 (15%) 0
Ⅲb    3 (2.9%)    2 (4.8%) 0 0
Ⅳa    4 (4.9%)    1 (2.4%) 2 (5%)  2 (8.3%)
Ⅳb    5 (4.9%)    2 (4.8%)    1 (2.5%)  2 (8.3%)
Ⅴ    7 (6.8%)    3 (7.1%)   4 (10%)  1 (4.2%)
Length of stay, d1 (range)         9 (3%-71%)          9 (3%-71%)       10 (4%-67%)        8 (4%-52%)
Readmission    26 (25.2%)    12 (28.6%)   8 (20%)    3 (12.5%)

Table 3  Postoperative outcomes and complications (90 d) for 103 patients undergoing total pancreatectomy

1Values are median (range), values in parenthesis are percentages unless otherwise indicated. IPMN: Intraductal papillary 
mucinous neoplasm; LTP: Laparoscopic total pancreatectomy; PDAC: Pancreatic ductal adenocarcinoma.
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undergoing TP for chronic pancreatitis at our institution.
The development of enzyme replacement formu

lations and the use of the duodenum-preserving TP 
have improved morbidity from exocrine insufficiency. 
However, in one study, the pylorus-preserving TP was not 
associated with significantly different nutritional status 
than the standard TP[34].

Intraoperative frozen section analysis of the resection 

margins during partial pancreatectomies is important 
to emphasize R0 resection. There was a significantly 
better survival in patients undergoing completion TP after 
positive margins during PD than patients undergoing R1 
resection in a study done on 33 patients with PDAC[35]. In 
our study, 21.4% of the patients who underwent distal 
pancreatectomies and pancreaticoduodenectomies also 
had positive resection margins in the pathological study 
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Figure 1  Kaplan Meier curve for survival. A: Survival in patients with pancreatic ductal adenocarcinoma; B: Survival in patients with intraductal papillary mucinous 
neoplasms. PDAC: Pancreatic ductal adenocarcinoma; IPMN: Intraductal papillary mucinous neoplasms.
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and required TP in the same operative sitting.
Survival of patients undergoing TP varied according 

to the underlying disease process. Patients with benign 
disease had a high survival rate whereas those with 
invasive IPMN or other malignant tumors had poor survival 
as shown in our study. Some institutions reported high 
operative mortality rates to be greater than 20% and 
associated with high morbidity, and this led these centers 
to stand against the role of TP[36-38]. However, recent 
institution series have reported lower perioperative 
mortality rates to be 3%-6.1%[4,5,32], which was near 
to our 90-d perioperative mortality rate of 6.8%. The 
improved results in recent years are likely due to im
provements in perioperative support, education, and 
possibly, enhanced surgical technique.

In a recent study, Johnston et al[7] reported that the 
first month perioperative mortality after TP was 5.5%. 
The median survival was 15 ms, and the 1-, 3-, and 
5-year overall survival rates were 60%, 22% and 13%, 
respectively. In multivariate analysis, the factors that 
affected survival were age, positive lymph nodes, positive 
surgical margin, tumor grade, tumor size, and adjuvant 
chemotherapy.

Baiocchi et al[2] and Salvia et al[39] reported that 
IPMN was resectable in 90%-100% of the patients. The 
survival rates for CIS, invasive carcinoma, and presence 
of nodal metastasis were 80%-90%, 50%-70% and 
40%-50%, respectively.

The role of emergency TP is declining in favor of 
alternative interventional radiological strategies for 
the management of POPF and hemorrhage. Venous 
reconstruction in appropriately selected patients with 
PDAC and locally advanced tumor can be done safely 

without negatively affecting recurrence or survival when 
compared to patients without vein involvement by the 
tumor. LTP appears to be a feasible and safe procedure 
when performed by experienced hands at a high-volume 
center. The significant metabolic derangements after 
TP may not become immediately apparent in the post
operative inpatient recovery phase, and may lead to 
a high rate of readmissions later on, so strict follow-
up protocol should be available for these patients. A 
multidisciplinary approach with all-encompassing peri
operative education that includes diabetic and nutritional 
counseling appears to be essential in the successful 
management of these patients.
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