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Abstract
AIM
To describe the indications, technique and outcomes 
of the novel surgical procedure of duodenum and 
ventral pancreas preserving subtotal pancreatectomy 
(DVPPSP).

METHODS
Data collected retrospectively from 43 patients who 
underwent DVPPSP and TP between 2009 and 2015 in 
our single centre were analysed. For enrolment, only 
patients with low-grade pancreatic neoplasms, such as 
pancreatic neuroendocrine tumors, intraductal papillary 
mucinous neoplasms (IPMNs), and solid pseudo-
papillary tumors, were included. Ten DVPPSP (group 
1) and 13 TP (group 2) patients were selected in this 
study.

RESULTS
There were no significant differences in age, gender, 
comorbidities, preoperative symptoms, American Society 
of Anesthesiologists score or indications for surgery 
between the two groups. The most common indication 
was IPMN for DVPPSP and TP (60% vs  85%, P  = 0.411). 
Compared with the TP group, the DVPPSP group had 
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comparable postoperative morbidities (P  = 0.405) and 
mortalities (both nil), but significantly shorter operative 
time (232 ± 19.6 min vs  335 ± 32.3 min, P < 0.001). 
DVPPSP preserved better long-term pancreatic function 
with less supplementary therapy (P  < 0.001) and better 
quality of life (QoL) after surgery, including better 
scores in social (P  = 0.042) and global health (P  = 
0.047) on functional scales and less appetite loss (P = 
0.049) on the symptom scale. 

CONCLUSION
DVPPSP is a feasible and safe procedure that could be 
an alternative to TP for low-grade neoplasms arising 
from the body and tail region but across the neck 
region of the pancreas; DVPPSP had better metabolic 
function and QoL after surgery.
 
Key words: Low-grade malignant neoplasm; Ventral 
pancreas preserving; Subtotal pancreatectomy; Quality 
of life
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Core tip: Although total pancreatectomy (TP) can be 
performed safely, the long-term metabolic complications 
prevent its application. Herein, we report our experience 
of duodenum and ventral pancreas preserving 
subtotal pancreatectomy (DVPPSP), which could be an 
alternative procedure to TP for low-grade pancreatic 
neoplasms, with a focus on the surgical indications, 
techniques and outcomes. Our results indicate that 
DVPPSP is a feasible and safe procedure that could be 
an alternative to TP for low-grade neoplasms arising 
from the body and tail region but across the neck 
region of the pancreas, with a better metabolic function 
and quality of life after surgery.
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INTRODUCTION
Parenchyma-sparing procedures are increasingly 
performed for low-grade pancreatic neoplasms, such 
as intraductal papillary mucinous neoplasms (IPMNs), 
neuroendocrine tumors (NETs), and pseudo-papillary 
tumors (SPTs)[1,2]. These procedures preserve the 
pancreatic parenchyma and decrease the risk of long-
term endocrine and exocrine dysfunction[3,4]. However, 
according to different reports, in these low-grade 

diseases, the percentages of total pancreatectomy 
(TP) range from 5% to 28% because these diseases 
frequently involve the entire gland[5-7]. The indications 
for primary elective TP are typically these pancreatic 
diseases. Although TP could be performed safely in 
many centres, the long-term metabolic complications 
that include brittle diabetes and unmanageable 
steatorrhea prevent its application. Additionally, 
wide resection of the total pancreas and duodenum 
after TP could lead to a reduced quality of life (QoL), 
which makes patients anguished. The conventional 
parenchyma-sparing procedures, such as enucleation 
and central pancreatectomy, are unable to substitute 
TP for lesions involving the head, body and tail of the 
pancreas.

As a function preserving procedure, Thayer et al[8] 
reported a complete dorsal pancreatectomy with 
preservation of the ventral pancreas (the proximal 
duodenum was resected for ischemia) in 2002. 
Duodenum-preserving pancreatic head resection was 
introduced into surgical practice in 1972. This surgical 
method has been well developed by Doctor Beger et al[9] 
in past decades. The rationale to apply a duodenum-
preserving pancreatic resection is to avoid resection 
of the gastric antrum, to preserve the duodenum and 
the extrahepatic biliary duct for low-grade lesions. This 
procedure has low short-term postoperative morbidity 
and mortality, and maintenance of the endocrine and 
exocrine functions in the long-term after surgery. A 
significant superiority of the duodenum-preserving 
procedure regarding overall improvement of QoL 
was reported[10]. Herein, we report our experience 
of duodenum and ventral pancreas preserving 
subtotal pancreatectomy (DVPPSP), which could be 
an alternative procedure to TP for selected patients 
with low-grade pancreatic neoplasms. The aim of our 
present study was mainly to describe the indications, 
operative technique and outcomes of the novel surgical 
procedure compared with TP.

MATERIALS AND METHODS
From January 2009 to January 2015, patients who 
underwent DVPPSP for low-grade pancreatic neoplasms 
(such as NETs, IPMNs and SPTs) were identified in 
our institution. To evaluate the outcomes of DVPPSP 
compared with TP, patients who underwent TP for 
low-grade pancreatic neoplasms were also identified 
during this period. Surgeries for pancreatic ductal 
adenocarcinoma and chronic pancreatitis determined 
on postoperative pathology were excluded. The 
selected patients were divided into two groups as 
follows: DVPPSP group (group 1) and TP group 
(group 2). The groups were analysed regarding age, 
gender, type of comorbidities, body mass index (BMI), 
American Society of Anesthesiologists score (ASA), 
operative time, blood transfusion and postoperative 
data (histology of pancreatic disease, postoperative 
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mortality and morbidity, postoperative length of 
hospital stay). The postoperative mortality rate included 
all deaths within 30 d after surgery. The morbidity 
rate included all complications following surgery until 
discharge. Major postoperative morbidities were 
defined and graded using the criteria recommended 
by the International Study Group of Pancreatic 
Surgery, including postoperative pancreatic fistula, 
delayed gastric emptying, and postpancreatectomy 
haemorrhage[11-13]. Biliary leak was defined as drainage 
of any volume of fluid from percutaneous drains or 
a wound consistent with bile, which was defined 
by a bilirubin concentration greater than the serum 
concentration. Enteric leaks were identified using 
radiographic contrast imaging. Fluid collection in the 
intra-abdominal or pleural regions was determined via 
radiographic imaging, which was differentiated from 
abscess by positive microbial cultures. Pneumonia was 
diagnosed based on chest X-ray changes following 
antibiotic therapy. 

Follow-up examinations were collected from the 
store of medical information centre in the hospital 
and from the results of follow-up by letters and 
telephone at the time of this study. The endocrine 
and exocrine controls were assessed by episodes 
of hyperglycaemia/day, daily dosage of insulin, 
pancreatic enzyme replacement. The QoL of patients 
were evaluated with the European Organization for 
Research and Treatment of Cancer Quality of life 
Questionnaire (EORTC QLQ-C30) version 3.0. The 
questionnaires were requested to be filled in by the 
patients themselves via mailing or completing in the 
clinic. The patients who had been dead or had tumor 
recurrence during the study were excluded from the 
analysis of QoL. This study was approved by the Ethics 
Committee of Sichuan University.

Surgical indication 
DVPPSP was an alternative operative technique to TP of 
low-grade pancreatic tumor arising from the body and 
tail region but across the neck region of the pancreas 
(Figure 1). Contrast-enhanced computed tomography 
(CT), magnetic resonance imaging (MRI), or/and 
endoscopic ultrasound (EUS) were routinely performed 
to evaluate the lesions. Furthermore, DVPPSP was 
finally considered after intraoperative evaluation of 
the lesion, which confirmed negative for neoplasm of 
ventral pancreas based on palpation and intraoperative 
ultrasonography. Frozen sectioning was routinely 
performed to achieve negative margins in the present 
study. If invasive carcinoma was found in the frozen 
section of the stump, the DVPPSP was immediately 
converted to TP with formal lymphadenectomy. 

Surgical technique
The surgical procedures were performed by one 
group of experienced surgeons in our department of 
pancreatic surgery. We performed a complete Kocher 

manoeuvre to mobilize the duodenum, the pancreatic 
head and uncinate process from the posterior 
connective tissue membrane. There was a call for 
intraoperative ultrasound to confirm that the ventral 
pancreas was negative for neoplasm. Then, the neck 
and body of the pancreas was freed from the common 
hepatic artery, portal vein, and superior mesenteric 
vein. The gastrocolic trunk was divided and ligated 
at its confluence. Then, we dissected and taped the 
gastroduodenal artery (GDA). The anterior superior 
pancreaticoduodenal artery (ASPD) and other small 
branches of GDA in front of the cephalic pancreas could 
be resected to expose the common bile duct (CBD) 
at the upper edge of the pancreas and to completely 
resect the neoplasm. We preserved the GDA and the 
posterior superior pancreaticoduodenal artery (PSPD) 
(Figure 2). The transection of the cephalic side of the 
pancreas was begun at the edge of the neoplasm 
and was continued caudally. The posterior transection 
plane was along the anterior side of the CBD (Figure 2). 
Inferiorly, we dissected and exposed the CBD from the 
resecting pancreas toward the major papilla to achieve 
complete resection of the neoplasm. 

If the neoplasm involved the entire dorsal pancreas, 
such as IPMN that involved the whole dorsal duct 
(including the Santorini duct) but ventral duct 
(Figure 3), a complete dorsal pancreatectomy was 
needed to achieve radical resection of the tumor. The 
embryological fusion plane between the ventral and 
the dorsal pancreas was confirmed by autopsy[14] and 
was described as a clear fibrous septum[8]. These 
anatomical characteristics made the complete dorsal 
pancreatectomy procedure theoretically feasible. 
However, the plane was difficult to identify in our study 
during surgery. Instead, we continued pancreatic 
transection and exposed the whole distal CBD (except 
its last centimetre) to achieve a complete dorsal 
pancreatectomy and we the confluence of the CBD 
with the ventral duct. The dorsal pancreatic duct was 
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Figure 1  Preoperative computed tomography view of a 26-year-old female 
patient with a diagnosis of pseudo-papillary tumors. The figure shows 
that the lesion occupied the body and neck region with necrosis of the tail 
on preoperative computed tomography imaging. Normal pancreatic tissue is 
observed in the ventral pancreas region.
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Drain amylase analysis was performed from 
postoperative day one to three and then every other 
day. For patients without a fistula, we progressively 
withdrew drainage starting on postoperative day three 
and finally removed the drain on postoperative day 
five. Postoperative octreotide was routinely used for 
seven days to decrease the secretion of the pancreas. 
We routinely performed abdominal EUS before finally 
removing the drain. The long-term follow-up should be 
performed after DVPPSP, even if the stump is negative.

Statistical analysis
The Pearson χ 2 test was used for categorical variables. 
Fisher’s exact test was used in cases with a variable 
count < 5. For continuous variables, Student’s t test 
was used for normally distributed variables and the 
Wilcoxon rank-sum test was used for non-normally 
distributed variables. P < 0.05 was considered 
statistically significant. All analyses were performed 
using SPSS version 18.0 software on a personal 
computer (SPSS Inc., Chicago, IL, United States).

RESULTS
DVPPSP was performed for 10 patients, and TP was 
performed for 33 patients between January 2009 and 
January 2015 in our department. Patients with chronic 
pancreatitis, pancreatic cancers (PC) and pancreatic 
metastases were excluded in this study. Of these, 
twenty patients who underwent TP, including 2 with 
chronic pancreatitis, 16 with PC, and 2 with pancreatic 
metastases from renal cell cancer, were excluded in 
our present study. Finally, ten DVPPSP (group 1) and 
13 TP (group 2) patients were selected in this study.

The preoperative characteristics of the patients 
undergoing DVPPSP and TP are summarized in Table 
1. There were no significant differences in age, gender, 
comorbidities, preoperative symptoms, ASA score or 
indications for surgery between the two groups. The 
median age was 49 in the DVPPSP group and 56 in 
the TP group. Four male patients (40%) were in the 
DVPPSP group, and 7 males (54%) were in the TP 
group. In the DVPPSP and TP groups, the majority 
of patients were symptomatic (100% vs 85%), and 
abdominal pain (40% vs 55%) was the most common 
symptom. The ASA Ⅲ was given to 3 patients in 
DVPPSP and TP group. The pathologic features of the 
lesions in the DVPPSP and TP groups are shown in 
Table 1. The most common indication for DVPPSP or 
TP was IPMN (6/10, 60% vs 11/13, 85%). All the 6 
IPMNs who underwent DVPPSP were main duct type 
(MD-IPMN). The 11 IPMNs in the TP group comprised 
9 MD-IPMN, 1 mixed-type (MT-IPMN) and 1 multifocal 
type. According to the 2010 WHO classification, one 
out of 6 IPMN in the DVPPSP group and 5 out of 
11 IPMN in the TP group were detected as invasive 
carcinoma (16.7% vs 45.5%, P = 0.333). The 2 NETs 
in the DVPPSP group and the 1 NET in the TP group 

divided and ligated 3 mm away from the duodenal 
lumen and was free of neoplasia on frozen section 
examination. The anterior inferior pancreaticoduodenal 
artery (AIPD) could be included in the resection site 
if necessary. Then, we identified the main pancreatic 
duct (Wirsung duct) in the stump of the residual 
pancreas and ligated this duct. The stump was 
negative for tumor on frozen sectioning, which was 
routinely performed in the present study.

Parenchyma sutures and tissue sealant were 
used in selected cases. Bipolar cautery, ultrasound 
scalpel and the suture technique using 4-0 absorbable 
sutures (Ethicon, Inc) were used for haemostasis 
and pancreatostasis. It was worth noting that bipolar 
cautery was not performed in the deep areas near 
the Wirsung duct or other important structures (CBD 
or major vessels) due to presumed heat injury. Pa-
renchymal sutures and tissue sealant were used for 
cases in which haemostasis and pancreatostasis were 
not satisfied exclusively using bipolar cautery and 
ultrasound scalpel. Finally, we routinely placed at least 
one drain adjacent to the cut surface. 

Figure 2  Intraoperative view of duodenum and ventral pancreas 
preserving subtotal pancreatectomy. A: Superior mesenteric vein; B: Ventral 
pancreas. Black arrow: intrapancreatic bile duct; White arrow: gastroduodenal 
artery.

Figure 3  Preoperative magnetic resonance imaging view of a 71-year-
old female patient with diagnosis of MD-IPMN. The figure shows that the 
lesion involves the whole dorsal duct (including Santorini duct). The diameter of 
ventral pancreatic duct is normal on the MRCP image.

Wang X et  al. DVPPSP are safe and effective
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were classified as G2.
The intra-operative and postoperative short-term 

outcomes of the two groups are summarized in Table 
2. None of the parameters listed were significantly 
different between the two groups except the operative 
time, which was significantly shorter in the DVPPSP 
group compared with the TP group (232 min vs 335 
min, P < 0.001). The total morbidities were 20% 
(2/10) and 38% (5/13) in the DVPPSP and TP group, 
respectively. There was no significant difference in the 
post-operative morbidity between the two groups, 
including delay gastric emptying (DGE) and biliary 
fistula. Clinical pancreatic fistula (grade B or C) was 
not found in either group. There were no reoperations 
or readmissions in either group. The mortalities were 
nil in both groups. Although there was no significant 
difference, the post-operative hospital stay days (LOS) 

appeared to be slightly shorter in the DVPPSP group 
(9.7 d vs 11.7 d, P = 0.318). The mean follow-up 
lengths were 26.6 and 33.9 months in the DVPPSP 
and TP groups, respectively. There were 2 out of 10 
patients in the DVPPSP group and 5 out of 13 patients 
in the TP group proven to have recurrences (20% vs 
38.5%, P = 0.405) (Table 2). Two out of 6 IPMNs in 
the DVPPSP group were shown to have recurrence 
at 28 and 36 mo after surgery separately, although 
negative margins were detected by intra-operative 
frozen sections. A total of 5 out of 11 IPMNs in the TP 
group were shown to have recurrence at 16, 26, 30, 34, 
50 mo after surgery separately (2/6, 33.3% vs 5/11, 
45.5%, P = 1.000).

The differences in replacement therapy are sum-
marized in Table 3. The mean follow-up lengths were 
26.6 and 33.9 mo in the DVPPSP and TP groups, 
respectively. There were significant differences 
in replacement therapy between the two groups. 
The mean enzyme replacements were 0.9 cps/d 
vs 9.2 cps/d (P < 0.001) in the DVPPSP and TP 
groups, respectively. The total insulin doses were 
6.4 U/d vs 29.7 U/d (P < 0.001). No patients had 
hyperglycaemia after insulin treatment in the DVPPSP 
group, whereas five patients (38%) in the TP group 
still had hyperglycaemia occasionally (P = 0.046). 
There were still 2 patients (20%) having diarrhea and 
steatorrhea occasionally after replacement treatment 
in the DVPPSP group, compared with 4 patients 
(31%) in the TP group (P = 0.660). The long term 

Table 1  Preoperative characteristics and final pathologic 
features of 23 patients in the duodenum and ventral pancreas 
preserving subtotal pancreatectomy and total pancreatectomy 
groups n (%)

Patient characteristics DVPPST 
(n  = 10)

TP (n  = 13) P  vaule

Age (range, yr) 49 ± 16.9 (24-71) 56 ± 10.1 (40-70) 0.256
Gender (%) 0.680
   Male 4 (40) 7 (54)
   Female 6 (60) 6 (46)
Major comorbidity
   CAD 0  1 1.000
   COPD 1  2 1.000
   DM 2  3 1.000
   Hypertension 3  3 1.000
Preoperative 
symptoms
   Incidental 0 2 (15) 0.486
   Symptomatic (%) 10 (100) 11 (85)
   Abdominal pain 4 (40) 6 (55) 1.000
   Pancreatitis 1  4 0.339
   Weight loss 1  4 0.339
   Gastrointestinal 
symptoms

4  3 0.65

ASA score 1.000
   Ⅰ/Ⅱ 7 10
   Ⅲ  3  3
Pathology (%) 0.411
   IPMN 6 (60) 11 (85) 
   Low-grade     
moderate-grade 
dysplasia

2  1 0.515

   High-grade 
dysplasia

3  4 0.644

Invasive carcinoma 1 (16.7) 5 (45.5) 0.333
    Neuroendocrine 
tumor

2  1

   G 2 2  1 1.000
   SPT 2  1
Total invasive 
malignancy 

1 (10) 5 (38.5) 0.179

CAD: Coronary artery disease; COPD: Chronic obstructive pulmonary 
disease; DM: Diabetes mellitus; IPMN: Intraductal papillary mucinous 
neoplasm; SPT: Pseudo-papillary tumor; DVPPSP: Duodenum and ventral 
pancreas preserving subtotal pancreatectomy.

Operative 
characteristics

DVPPSP 
(n  = 10)

TP (n  = 13) P  vaule

Intraoperative 
transfusion (U)

0.20 ± 0.63 (0-2) 0.54 ± 1.05 
(0-3)

0.379

Operative time (min) 232 ± 19.6 
(215-255)

335 ± 32.3 
(280-400)

< 0.001 

Postoperative 
characteristics
   DGE 0 1 1.000
   Biliary fistula 0 1 1.000
   Pancreatic fistula 
   (B and C)

0 0 —

   Overall morbidity 2 5 0.405
   Major morbidity 
   (≥ grade 3)

1 2 1

   Reoperation 0 0 —
   Readmission (30 d) 0 0 —
   LOS 9.7 ± 3.8 (7-20) 11.7 ± 5.2 

(8-26)
0.318

   Mortality 0 0 —
   Recurrence1(%) 2 (20%) 5 (38.5%) 0.405
   IPMN 2/6 5/11 1.000

Table 2  Intraoperative and postoperative outcomes of 23 
patients after duodenum and ventral pancreas preserving 
subtotal pancreatectomy and total pancreatectomy

1The recurrences of 2 patients in the DVPPSP group and 5 patients in 
the TP group occurred after surgery for IPMN. DGE: Delayed gastric 
emptying; LOS: Length of postoperative stay; DVPPSP: Duodenum and 
ventral pancreas preserving subtotal pancreatectomy.
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results regarding pancreatic endocrine function after 
DVPPSP are summarized in Table 4. Of the 10 patients 
who had DVPPSP, seven patients had no diabetes 
before surgery. There were no patients with new-
onset diabetes. Of the 3 patients who had diabetes 
before surgery in the DVPPSP group, only one patient 
(1/3, 33%) had the diabetes worsen after surgery. 
This patient changed treatment with oral medication 
to treatment with insulin. The quality of life (QoL) 
according the EORTC QLQQ-C30 is summarized in 
Table 5.

A total 16 patients were qualified to complete 
questions about the EORTC QLQ-C30 at the time of 
this study. Each group included 8 patients. Due to 
the recurrence of IPMNs, two patients in the DVPPSP 
group and 5 patients in the TP group mentioned 
above were excluded from the inquiry. As presented 
in Table 5, patients in the DVPPSP group could have 
a higher quality of life status after surgery compared 
with the TP group. A high scale score in the global 
health, physical, working ability, emotional, cognitive 
and social functioning represented a high quality of 
life status. Regarding the symptoms and financial 
impact of the disease, the low scale score indicated no 
important problems. There were significant differences 
existing in social (P = 0.042) and global health (P = 
0.047) on functional scale. There was a significant 
difference existing in appetite loss (P = 0.049) on the 

symptom scale.

DISCUSSION
Although TP could be performed safely as reported by 
different authors in the literature, patients would suffer 
from the pain of replacement therapy throughout 
their lives[15-17]. When faced with benign or low-
grade malignant disease with long life expectancy 
such as pNETs, IPMNs and SPTs, the need for a proper 
treatment has to be balanced with the risk of long 
term impairment of exocrine/endocrine function of 
the gland. Herein, we described the outcomes after 
10 DVPPSPs performed for low-grade malignant 
disease compared with 13 TPs performed for the same 
spectrum of disease, showing that DVPPSP is safe and 
effective for preserving the exocrine/endocrine function 
of the gland. This procedure could be an alternative to 
TP for low-grade neoplasms arising from the body and 
tail region but across the neck region of the pancreas. 

It is a difficult question when we find the low-
grade malignant neoplasm originating from the distal 
pancreas across the pancreatic neck. TP might bring 
negative margins but be accompanied by a loss of 
exocrine/endocrine function. When choosing distal 
pancreatectomy, positive margins might be inevitable. 
We used to choose primary or complete TP for this type 
of neoplasm in our department 8 years ago. After the 
first DVPPSP was performed successfully, this procedure 

Parameters DPPSP 
(n  = 10)

TP (n  = 13) P  vaule

Enzymes replacement 
(cps/d)

0.9 ± 2.0 9.2 ± 2.2 < 0.001

Total insulin dose 
(U/d)

6.4 ± 14.0 29.7 ± 9.3 < 0.001

Diarrhea or steatorrhea 2 4 0.660
Hyperglycemia 0 5 0.046

Table 3  Postoperative condition of supplementary therapy of 
23 patients after duodenum and ventral pancreas preserving 
subtotal pancreatectomy and total pancreatectomy

TP: Total pancreatectomy; DVPPSP: Duodenum and ventral pancreas 
preserving subtotal pancreatectomy.

Parameters DPPSP (n = 10)
New-onset diabetes 0 / 7 
Worsen diabetes1 1/3
Diet to oral medication —
Diet to insulin —
Oral medication to insulin1 1/3

Table 4  Postoperative condition of diabetes of 10 patients 
in the duodenum and ventral pancreas preserving subtotal 
pancreatectomy group

1There was 3 out of 10 patients in DVPPSP group who had diabetes before 
surgery and were treated by oral medicine. DVPPSP: Duodenum and 
ventral pancreas preserving subtotal pancreatectomy.

Table 5  Quality of lives after duodenum and ventral pancreas 
preserving subtotal pancreatectomy and total pancreatectomy

Parameters DVPPSP 
(n  = 8)

TP (n  = 8) P  vaule

Functional scale
   Physical 95.0 ± 9.3 

(80-100)
97.5 ± 7.1 (80-100) 0.554

   Working ability 100 100 —
   Cognitive 100 100 —
   Emotional 98.4 ± 2.9 

(93.8-100)
92.2 ± 8.0 (75-100) 0.057

   Social 95.8 ± 7.7 
(83.3-100)

85.4 ± 10.7 
(66.7-100)

0.042

   Global QoL 96.9 ± 6.2 
(83.3-100)

88.5 ± 8.9 (75-100) 0.047

Symptom scale
   Fatigue 4.2 ± 8.3 (0-22.2) 11.1 ± 11.7 (0-33.3) 0.196
   Nausea and   
vomiting

0 6.3 ± 12.4 (0-33.3) 0.197

   Pain 0 0 —
   Appetite loss 0 20.8 ± 24.8 (0-66.7) 0.049
   Dyspnea 0 0 —
   Sleep disturbance 4.2 ± 11.8 

(0-33.3)
12.5 ± 17.2 (0-33.3) 0.281

 Constipation 0 4.2 ± 11.8 (0-33.3) 0.351
   Diarrhea 4.2 ± 11.8 

(0-33.3)
12.5 ± 24.8 (0-66.7) 0.405

Financial strain 0 8.3 ± 15.4 (0-33.3) 0.170

TP: Total pancreatectomy; QoL: Quality of life; DVPPSP: Duodenum and 
ventral pancreas preserving subtotal pancreatectomy.
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became our first choice when negative margins could 
be achieved at the pancreatic head. Intraoperative 
EUS and frozen sectioning are indispensable to decide 
where to perform limited pancreatic resection and 
to achieve negative margins. It is worth noting that 
only patients with benign or low-grade pancreatic 
neoplasms are selected as candidates for DVPPSP. 
The patients with such neoplasms could obtain long 
disease-free life expectancy if negative margins are 
achieved[18-20]. If invasive features or any doubts about 
the low-grade character of the stump were found in 
the frozen section, DVPPSP was immediately converted 
to TP with formal lymphadenectomy. 

Moreover, diseases such as IPMN might predispose 
the entire gland, especially for the type of main 
duct, so detailed examination (such as endoscopic 
ultrasonography) could be needed before DVPPSP 
to detect the condition of the main duct[21]. DVVPSP 
is suitable for disease with a normal Wirsung duct in 
the ventral pancreas. If the entire duct is involved, 
the ventral pancreas should not be preserved. In this 
case, duodenum preserving total/subtotal pancreatic 
resection might be the best choice[22].

Due to the biological features of low-grade malignant 
neoplasms, normal interstitial space exists between the 
neoplasm and the peri-pancreatic tissue. This space is 
the key prerequisite to perform DVPPSP successfully. 
According to Yoshihiro’s research[14] based on autopsy 
specimens, the dorsal pancreas makes up the 
pancreatic neck, body, and tail, as well as the anterior 
segment of the head, whereas the ventral pancreas 
comprises the posterior segment of the head and 
uncinate process. Moreover, Thayer et al[8] described 
the embryonic fusion plane of the two segments as 
a clear fibrous septum. These anatomic features 
make the duodenum and ventral pancreas preserving 
subtotal pancreatectomy (DVPPSP) a theoretically 
feasible procedure. As this plane was difficult to 
identify by some researchers[23] and by us in practice, 
we performed the pancreatic transection along the 
anterior side of the CBD and exposed the entire distal 
CBD (except 1-2 cm from the major papilla) to achieve 
negative margins. The confluence of the CBD with 
the ventral duct and ventral pancreas was carefully 
preserved. 

A case of complete dorsal pancreatectomy was pre-
sented previously[8], with the first part of the duodenum 
resected due to ischemic damage. The gastroduodenal 
artery (GDA) was ligated in that procedure, while 
both the gastroduodenal artery and the posterior 
pancreaticoduodenal arterial arcade were preserved 
in our series. Additionally, the Kocher manoeuvre was 
suggested to increase the risk of duodenal ischemia 
in another previous case report[23]. However, we 
performed a complete Kocher manoeuvre to make the 
potential haemorrhage easier to control and to make 
the surgical procedure smoother during resection of 

the cephalic side of the pancreas. The duodenum was 
not found to be cyanotic in our present study with 10 
DVPPSP cases. Careful dissection and reservation of 
the GDA and the posterior pancreaticoduodenal arterial 
arcade appeared to be essential for preservation of the 
duodenum in DVPPSP. The successful preservation of 
the duodenum prevents reconstruction in the upper 
digestive tract.

Our results (Table 2) also demonstrated that, 
compared with the TP group, DVPPSP had comparable 
short-term postoperative morbidities. Postoperative 
pancreatic fistula (POPF) is the most common 
complication after pancreatectomy[24,25]. However, 
clinical POPF (Grade B or C) was not detected in the 
10 patients who underwent DVPPSP according to the 
revised definition by the International Study Group 
on Pancreatic Fistula (ISGPF)[26]. DVPPSP appears 
to be a safe and feasible procedure for selected low-
grade pancreatic neoplasms based on our results. As 
shown in Table 2, 33.3% IPMN in the DVPPSP group 
and 45.5% IPMN in the TP group were shown to have 
recurrences (P = 1.000). The rate of postoperative 
recurrence of IPMN appeared slightly high compared 
with previous reports (0%-30%)[27-29]. The malignant 
component was suggested to be associated with tumor 
recurrence[29,30]. The high rate of malignancy (high-
grade dysplasia or invasive carcinoma, 13/17, 76.5%; 
Table 1) of IPMN in our study might play a role in this 
recurrence, which was reported by others[29,31,32] to 
range from 35.7% to 68%. Furthermore, the small 
number of patients prevented us from making strong 
conclusions.

Given the long life expectancy after surgery for 
these diseases, the postoperative long-term pancreatic 
function and QoL become a major concern. Compared 
with the TP group, we found that DVPPSP did pre-
serve better long-term pancreatic function with less 
supplementary therapy and resulted in better QoL 
after surgery in the follow-up of our study. No new-
onset diabetes occurred in the DVPPSP group in the 
follow-up. Only one out of three patients had diabetes 
worsen, as shown in Table 4. This reservation could be 
attributed to less loss of the pancreatic parenchyma in 
DVPPSP.

In recent years, several investigators have advocated 
that postoperative QoL is as significant a clinical 
outcome as morbidity and mortality. The QoL of DVPPSP 
compared with TP in this study appeared to be better 
no matter replacement therapy or survey of quality 
of life. The high dependence of pancreatic enzyme 
replacement and insulin mainly negatively impacted 
the social and global quality of life in TP patients. The 
diabetes after TP could cause a negative impact on 
QoL[33]. More patients in the TP group felt a loss of 
appetite compared with patients in the DVPPSP group, 
perhaps because of manual changes of the digestive 
tract. The enterogastric reflux was considered an 
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unavoidable consequence after reconstruction in 
the upper digestive tract[34]. The great advantage 
of DVPPSP is preservation of the natural digestive 
channel. Other reports have demonstrated better QoL 
in duodenum preserving pancreatic surgery[35-37].

Our study is limited by the small number of cases 
because of the infrequent indications for DVPPSP. 
Some questions need to be researched further. A major 
limitation of the present study was its retrospective 
nature, which prevented us from making strong 
conclusions. Quality of life metrics were administered 
only once and were not compared with preoperative 
baseline measurements. 

In conclusion, DVPPSP is a feasible and safe pro-
cedure that could be an alternative to TP for low-grade 
neoplasms arising from the body and tail region but 
across the neck region of the pancreas, with a better 
metabolic function and QoL after surgery.

COMMENTS
Background
Parenchyma-sparing procedures are increasingly performed for low-grade 
pancreatic neoplasms, such as intraductal papillary mucinous neoplasms 
(IPMNs), neuroendocrine tumors, and pseudo-papillary tumors. These 
procedures preserve the pancreatic parenchyma and decrease the risk of 
long-term endocrine and exocrine dysfunction. The conventional parenchyma-
sparing procedures, such as enucleation and central pancreatectomy, are 
unable to substitute for total pancreatectomy (TP) for lesions involving the head, 
body and tail of the pancreas. Herein, we report our experience of duodenum 
and ventral pancreas preserving subtotal pancreatectomy (DVPPSP), which 
could be an alternative procedure to TP for low-grade pancreatic neoplasms. 

Research frontiers
Although TP could be performed safely as reported by different authors in 
studies, patients would suffer from the pain of replacement therapy throughout 
their lives. These results showed that DVPPSP is safe and effective for 
preserving the exocrine/endocrine function of the gland, with a better metabolic 
function and QoL after surgery. DVPPSP could be an alternative to TP for low-
grade neoplasms arising from the body and tail region but across the neck 
region of the pancreas.

Innovations and breakthroughs
This study described the indications, operative technique and outcomes of 
the novel surgical procedure DVPPSP. Furthermore, comparisons between 
DVPPSP with TP were presented in the present study. The findings indicate 
that DVPPSP is a feasible and safe procedure and could be an alternative to 
TP for low-grade neoplasms arising from the body and tail region but across 
the neck region of the pancreas, with a better metabolic function and QoL after 
surgery.

Applications
DVPPSP is a feasible and safe procedure. It could be an alternative to TP for 
low-grade neoplasms arising from the body and tail region but across the neck 
region of the pancreas, with a better metabolic function and QoL after surgery.

Terminology
The DVPPSP is a parenchyma-sparing procedure and could be an alternative 
to TP for low-grade neoplasms arising from the body and tail region but across 
the neck region of the pancreas.

Peer-review 
The present study explored a new surgical technique so called “duodenum and 

ventral pancreas preserving subtotal pancreatectomy” as a choice of treatment 
for low-grade pancreatic neoplasms, such as IPMN, neuroendocrine tumors 
and pseudo-papillary tumors. The results showed DVPPSP was superior to 
total pancreatectomy by shorter operative time, better postoperative pancreatic 
function and better quality of life. But there was no detail pathological 
examination information of surgical specimens and follow-up data about tumor 
recurrence in the study. AS mentioned in the result of this article, why the rate 
of postoperative recurrence of IPMN was so high, 2 out of 6 for DVPPSP and 5 
out of 11.
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