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Abstract
In this review article, we focus on recent papers on organ- preserving pancreatectomy 
procedures published since 2010. When comparing central pancreatectomy (CP) and 
distal pancreatectomy (DP), most studies have concluded that the CP group exhibited 
significantly lower incidence of new- onset diabetes or diabetes exacerbation than 
the DP group postoperatively. However, because of increased incidence of morbidi-
ties such as pancreatic fistula, the surgeon faces a considerable trade- off between 
increased short- term morbidity and long- term preservation of endocrine function. 
When the outcomes of two types of spleen- preserving DP (Kimura and Warshaw 
procedures) are compared, most studies mentioned the low incidence of postop-
erative gastric varices and splenic infarction with the Kimura procedure. Although 
there are several reports regarding the effect of spleen preservation on prevention of 
postoperative infections, no report on the contribution of spleen preservation to the 
prevention of overwhelming post- splenectomy infection is seen. The advantages of 
duodenum- preserving pancreatic head resection (DPPHR) concerning endocrine and 
exocrine functions continue to be subjects of discussion, mainly due to the limited 
number of institutions that have adopted this approach; however, DPPHR should be 
presented as an option for patients due to its low incidence of postoperative cholan-
gitis. Organ- preserving pancreatectomy requires meticulous surgical techniques, and 
postoperative complications may increase with this surgery compared with standard 
pancreatectomy, which may be influenced by the surgeon's skill and the surgical fa-
cility where the procedure is performed. Nonetheless, this technique has significant 
long- term advantages in terms of endocrine and exocrine functions and its wider 
adoption in the future is expected.
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1  |  INTRODUC TION

Organ- preserving pancreatectomy is a surgical procedure that pre-
serves not only the pancreatic parenchyma but also adjacent organs 
such as the bile ducts, duodenum, and spleen, thus maintaining a 
favorable long- term postoperative quality of life. For many years, 
pancreatic surgery for pancreatic head lesions has been performed 
with excessive resection, as represented by the Whipple procedure 
(partial gastrectomy, total duodenectomy, and pancreaticoduo-
denectomy).1 In contrast, in the late 1970s, pylorus- preserving pan-
creatoduodenectomy (PPPD), which preserves the stomach and first 
portion of the duodenum and is the pioneer of organ- preserving 
pancreatectomy, was developed.2 The procedure that involves the 
resection of an inflammatory mass in the pancreatic head while pre-
serving the duodenum is referred to as Beger's operation.3 Beger's 
operation was subsequently modified, resulting in the development 
of duodenum- preserving pancreatic head resection (DPPHR), which 
is an organ- preserving surgerical approach for managing noninvasive 
neoplastic lesions.4 Currently, papillary function can be preserved 
during DPPHR if blood flow to the lower bile duct is sufficient.5– 7

In addition to DPPHR, various surgical procedures, including in-
ferior pancreatic head resection8 and ventral pancreatectomy,9 that 
preserve the pancreatic parenchyma as much as possible have been 
reported.

Distal pancreatectomy (DP) with concomitant splenectomy 
have been widely performed for lesions located in the pancreatic 
body and tail, whereas central pancreatectomy (CP) is a procedure 
for tumors in the pancreatic body that aims to preserve the pan-
creatic tail and spleen. Dagradi and Serio performed CP for insuli-
noma in 1982, and this procedure is recognized as the first CP with 
reconstruction.10

The spleen, which is adjacent to the pancreas, is responsible for 
the prevention of infection caused by enterococci and other bac-
teria. Spleen- preserving distal pancreatectomy (SPDP) is sometimes 
employed for low- grade malignant tumors because it may contribute 
to the reduction of infectious complications.

Organ- preserving pancreatectomy has evolved over the years, 
and as shown in Figure 1, the number of publications continue to 
increase every 5 years. However, the procedure's complexity and the 
lack of clear advantages associated with organ preservation limit its 
wide use in many institutions.

In this review article, we focus on recent papers published since 
2010 on the following points: (1) clinical significance of preserving 
the pancreatic tail in CP and its related problems; (2) whether spleen 
preservation contributed to infection prevention in SPDP; and (3) 
clinical significance of preserving the duodenum in DPPHR and its 
related problems.

2  |  CURRENT TREND OF CP

2.1  |  Operative indications and the CP procedure

CP is performed for low- grade malignant or benign tumors localized 
to the pancreatic body without extrapancreatic invasion. Histo-
logically, pancreatic neuroendocrine tumors, intraductal papillary 
mucinous tumors, solid pseudo- papillary neoplasm, and other rare 
tumors (metastatic pancreatic tumor, etc.) are the most common 
targets of CP. The use of CP for pancreatic adenocarcinoma has 
not been established and is rarely reported. In one small, single- 
center, retrospective study, Gao et al.11 compared the long- term 
results of CP (n = 9) and DP (n = 55) in pancreatic ductal carcinoma 
(2009– 2016). They reported that the prognisis of CP for pancreatic 
neck carcinoma localized within 2 cm of the pancreas was compa-
rable to that of DP (median postoperative survival: 20.4 months for 
CP vs. 19.4 months for DP, p = 0.842). In such cases, it is important 
to achieve R0 resection intraoperatively using frozen section bi-
opsies of cephalic and caudal pancreatic margins. It is necessary 
to determine the indication for CP based on tumor location and its 
progression and to understand the relationship between the tumor 
and adjacent vessels. For instance, the location of the splenic ar-
tery, dorsal pancreatic artery, left gastric vein (LGV), and inferior 

F I G U R E  1  Number of articles published on organ- preserving pancreatectomy.
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mesenteric vein (IMV) should be carefully confirmed in relation to 
the mass. The dorsal pancreatic artery often branches from the 
splenic artery or near the root of the common hepatic artery and is 
transected in this procedure. In some cases, the dorsal pancreatic 
artery bifurcates from the superior mesenteric artery.12 In general, 
the LGV and IMV can be preserved, but if dissection is difficult due 
to associated inflammation or other factors, they can be sacrificed. 
When the right edge of the tumor is beyond the right margin of 
the portal vein, pancreatic transection and closure are difficult. In 
such cases, the gastroduodenal artery (GDA) should be sufficiently 
separated from the pancreatic parenchyma, and pancreatic dissec-
tion should be performed on the dorsal side of the GDA. The sur-
geon should evaluate the morphology of the main pancreatic duct 
and its branch based on preoperative imaging such as endoscopic 
retrograde pancreatography or magnetic resonance cholangiopan-
creatography, ensuring that injury to the inferior branch originat-
ing from the main pancreatic and accessory pancreatic ducts is 
avoided.13 If these ducts are dissected, pancreatic juice drainage 
becomes impossible, resulting in intractable pancreatic fistula. 
Figure 2 shows a typical case in which CP was safely performed 
for solid pseudopapillary neoplasm located in the pancreatic head. 
In this case, the location of the pancreatic duct was easily con-
firmed because the stent tube was inserted from the caudal side as 
a guide, allowing safe cephalic pancreatic transection.

2.2  |  Clinical significance of pancreatic tail 
preservation in CP

The main purpose of CP is to preserve pancreatic endocrine function 
by preserving the pancreatic tail and to maintain patient quality of 
life. Our literature search for articles on the comparison between CP 
and DP identified several studies published since 201014– 27 that had 
compared postoperative endocrine function between CP and DP 
cases (Table 1). As shown in Table 1, most of the studies presented 
the results of single- center retrospective studies or meta- analyses 
aggregating those retrospective studies. Most authors of those 
studies concluded that the postoperative incidence of new- onset 
diabetes or exacerbation of diabetes were significantly lower in the 
CP group than in the DP group. Several meta- analyses revealed the 
advantage of CP in terms of the incidence of postoperative endo-
crine insufficiency (relative risk [RR], 0.14– 0.22). The only multi-
center study that compared CP and DP was by Asano et al.,24 who 
demonstrated that glycated hemoglobin (HbA1c) values at 3, 6, 12, 
24, and 36 months postoperatively were significantly lower in the 
CP group than in the DP group. This result could be explained by the 
distribution of islet cells in the pancreatic parenchyma. Wittingen 
et al.28 evaluated the distribution of islet cells in various parts of the 
pancreas and reported that the islet concentration in the tail was 
significantly greater than that in the head and body. Thus, pancreatic 

F I G U R E  2  A case of solid pseudopapillary neoplasm of the pancreatic head for which middle pancreatectomy was performed. (A) 
Preoperative computed tomography showing a tumor of the pancreatic head (white arrow). (B) Pancreatic transection line of the pancreatic 
tail side (white arrow). (C) Pancreatic transection line of the pancreatic head side (white arrow); Yellow tape: the main pancreatic duct. (D) 
Pancreatic transection line of the pancreatic head side (white arrow); (E) Resected specimen. GDA, gastroduodenal artery.
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tail preservation significantly contributes to reduced incidence of 
postoperative endocrine insufficiency.

In recent years, the adoption of minimally invasive surgery (MIS), 
encompassing laparoscopy or robot- assisted techniques, has become 
more common in CP.29– 31 The earliest instance of minimally invasive 
CP was reported in a 2003 case report by Baca and Bokan et al.,32 
detailing a laparoscopic segmental pancreatic resection performed 
for a pancreatic cystadenoma. Thereafter, the first case series on 
robot- assisted CP was presented by Giulianotti et al.33 Their report 
indicated that among the five cases studied, the mean operative time 
was 320 minutes, with the mean blood loss amounting to 233 mL. The 
outcomes revealed no mortality, with only one patient developing a 
postoperative pancreatic fistula. This complication was conservatively 
treated. In line with this trend, many studies have compared minimally 
invasive CP and minimally invasive DP; furthermore, studies compar-
ing CP and SPDP, which is less invasive than conventional DP, have 
also been published to date.30,34– 37 Particularly, most articles that 
have compared postoperative endocrine function between CP and DP 
in only patients with MIS found no significant difference in postoper-
ative endocrine function between the two procedures.36,37 In 2019, 
Zhang et al.38 compared the proportion of postoperative insulin treat-
ment between laparoscopic CP (n = 23) and laparoscopic SPDP (n = 36) 
groups and found no significant difference between the groups (0% vs. 
3%, p  =  1.000). Shi et al.36 compared the incidence of endocrine insuf-
ficiency between robot- assisted CP and robot- assisted DP groups and 
reported that the incidence rate of endocrine insufficiency was similar 
between the groups (5.3% vs. 10.5%, p = 0.671). To our knowledge, 
no studies have focused on how MIS affects endocrine function after 
pancreatectomy, which is an important topic of focus in the future.

Iacono et al.15 performed a meta- analysis of studies comparing 
CP and DP in 2013, and they reported that morbidity and mortal-
ity following CP was 45% and 0.8%, respectively. Moreover, the 
incidence of pancreatic fistula was 41%, indicating a significantly 
higher risk of postoperative morbidity after CP than after DP. The 
reason for the high incidence of pancreatic fistula is that suture 
failure can develop from two sites, including the pancreatic stump 
and pancratojejunostomy, after CP. Thus, the surgeon always faces 
a considerable trade- off between increased short- term morbidity 
and long- term preservation of endocrine function. Thus, several ar-
ticles have reported the clinical advantage of CP compared with DP 
in terms of postoperative exocrine function. However, most of the 
studies employed the necessity of exocrine enzyme replacement as 
the outcome measure for exocrine insufficiency18,39 as there is no 
standard quantitative evaluation method for exocrine dysfunction.

3  |  CURRENT TREND OF SPDP

3.1  |  Operative indications and the SPDP 
procedure

SPDP is currently performed worldwide for benign or low- grade 
pancreatic lesions. There have been many recent reports of 

laparoscopic procedures regarding SPDP. SPDP can be categorized 
into two major methods depending on the preservation of splenic 
blood flow. The Kimura procedure preserves blood flow to the 
spleen by sparing the splenic artery,40 and the Warshaw procedure 
secures blood flow to the spleen by preserving the short gastric 
artery even after transection of the splenic artery.41 Hence, per-
forming SPDP requires techniques that are more advanced than 
those used for standard DP with splenectomy, primarily because 
the arterial blood flow to the spleen must be preserved. In recent 
times, the clinical significance of laparoscopic or robot- assisted 
minimally invasive SPDP procedures has been increasing.42– 44 
Notably, the robot- assisted surgical system has undergone con-
siderable advancement to overcome limitations encountered in 
conventional laparoscopic techniques. The incorporation of a sta-
ble three- dimensional visual system, wrist- like movements of sur-
gical instruments, and the absence of tremors has the potential of 
a finer preservation of splenic blood supply.44,45

3.2  |  Clinical significance of SPDP in terms of 
postoperative infection and complications

The Warshaw procedure is technically easier than the Kimura pro-
cedure, but there are concerns regarding the risk of postoperative 
splenic infarction and gastric varices.46,47 Table 2 summarizes the 
various meta- analyses and multicenter studies published since 2010 
that compared the outcomes of these two types of SPDPs.43,48– 54 
Most of the reports mentioned the low incidence of postoperative 
gastric varices and splenic infarction associated with the Kimura 
procedure.

For instance, Elabbasy et al.43 reported a lower incidence of 
splenic infarction (RR = 0.17; 95% CI: 0.09– 0.33; p < 0.001) and gas-
tric varices (RR = 0.16; 95% CI: 0.05– 0.51; p = 0.002) in the Kimura 
group than in the Warshaw group. Moreover, the rate of intra/post-
operative splenectomy was significantly lower in the Kimura group 
than in the Warshaw group (RR = 0.20; 95% CI: 0.08– 0.49; p < 0.001). 
However, there was no difference in the incidence of pancreatic fis-
tula between the groups. The difference in the incidence of splenic 
infarction between the two methods is still being debated. For in-
stance, Korrel et al.54 conducted a multicenter retrospective study 
that included 29 high- volume centers (≥15 distal pancreatectomies/
year) in eight European countries. They compared 634 Kimura and 
244 Warshaw procedures and concluded that the rates of clinically 
relevant splenic ischemia (0.6% vs. 1.6%, p = 0.127) and major com-
plications (11.5% vs. 14.4%, p = 0.308) did not differ significantly be-
tween the Kimura and Warshaw procedures.

Although the frequency of gastric varices due to the transection 
of the splenic vein is clearly higher with the Warshaw procedure, 
there have been no reports of postoperative bleeding from gastric 
varices, and the morbid significance of gastric varices after the War-
shaw method remains unknown.

The major objective of SPDP is to preserve the spleen be-
cause splenectomy increases the risk of infection, particularly 
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overwhelming post- splenectomy infection (OPSI). OPSI is a syn-
drome of fulminant sepsis that occurs in asplenic patients, and it 
results in high mortality and morbidity.55 Regarding the etiology of 
OPSI, the spleen plays a pivotal role in the maturation of B cells, which 
produce opsonized immunoglobulins.56 Notably, marginal zone B 
cells, primarily located within the marginal zone of the spleen, rap-
idly produce specific antibodies against encapsulated bacteria such 
as Streptococcus pneumoniae.57 Additionally, the spleen functions as 
a filter against intravascular bacterial contaminants.58 Consequently, 
asplenic patients experience impairment in intravascular pathogen 
filtering and the absence of specific antibody production, which syn-
ergistically exacerbate OPSI. In the field of basic scientific research, 
Nakamura et al.59 demonstrated the significant protective effect of 
intravenous immunoglobulin administration in a murine model of 
OPSI following splenectomy. Moreover, several published reports 
have explored the contribution of intraperitoneal autotransplanta-
tion of splenic cells to the maintenance of post- splenectomy immu-
nity.60– 62 However, the efficacy of this approach is rather limited and 
has rarely been implemented in clinical settings. Therefore, the pres-
ervation of the spleen is crucial to effectively manage postoperative 
infections, unless doing so compromises the curative potential of 
tumor resection. To date, no published article has compared OPSI in-
cidence between conventional DP with splenectomy and SPDP. This 
may be because the most frequent time interval between splenec-
tomy and OPSI has been reported as 10– 19 years,63 which may be 
too long for the follow- up of patients. Regarding infectious diseases 
after distal pancreatosplenectomy, Choi et al.64 reported that com-
mon cold or flu episodes were significantly more frequent after lapa-
roscopic pancreatosplenectomy than after SPDP (p = 0.026), leading 
to a significantly higher incidence of general fatigue among patients 
who underwent laparoscopic pancreatosplenectomy (p = 0.014) and 
poor health conditions (p = 0.042). Tang et al. also reported lower 
incidence of common cold or flu during the follow- up period among 
SPDP patients than among distal pancreatosplenectomy patients 
and speculated that the increased frequency of common cold or flu 
in such patients may indirectly suggest an increased lifetime prob-
ability of developing OPSI.65 Given all these articles, we concluded 
that it is worthwhile to preserve the spleen during DP, particularly 
for patients with low- grade malignancy or benign disease. Future 
multicenter studies that aim to elucidate whether SPDP prevents 
OPSI when compared with DP accompanied by splenectomy are 
warranted.

4  |  CURRENT TREND OF DPPHR

4.1  |  Operative indications and the DPPHR 
procedure

As mentioned above, DPPHR was initially reported in English by 
Beger et al.3 for the treatment of mass- forming chronic pancreatitis.

Beger's procedure is a sub- total resection of the pancreatic 
head with preservation of the rim of the pancreatic head including 

the anterior superior pancreatoduodenal artery (ASPDA), limiting 
the indication of the procedure for benign disease. In 1993, Takada 
et al.4 modified this procedure to enable complete resection of the 
pancreatic head by transection of the ASPDA and gastroepiploic 
artery, thus extending its indications for low- grade tumors to in-
clude intraductal papillary mucinous neoplasm (IPMN) and other 
premalignant tumors. In this procedure, blood flow to the bile 
ducts and duodenum is supplied by the posterior superior pancre-
atoduodenal artery (PSPDA) and posterior inferior pancreatoduo-
denal artery. Kocher's maneuver is not recommended because it 
is important to maintain blood flow from the retroperitoneum. In 
addition, pancreatoduodenal anastomosis is applied to reproduce 
a more physiological response, although the original method by 
Beger et al. used a pancreatojejunostomy with Roux- en- Y anasto-
mosis. Regarding the DPPHR technique, Horiguchi et al.7 empha-
sized the importance of preserving the blood supply to the bile 
duct from the PSPDA during the dissection of pancreatic tissue 
around the bile duct because the PSPDA and its branches closely 
traverse the region between the bile duct and duodenum. For safe 
dissection of the parenchyma from the bile duct, groove pancre-
atic region should be retained to avoid injury of the PSPDA. A typ-
ical case of pancreatic head neuroendocrine tumor resected using 
DPPHR is shown in Figure 3.

In procedures requiring delicate techniques, the first report re-
garding minimally invasive DPPHR was reported by Peng et al.,66 and 
several preliminary reports regarding its safety and usefulness have 
been published until now.67– 70 Cai et al.71 performed 24 procedures 
of laparoscopic DPPHR in a short period in 2019 and reported its 
safety, and real- time indocyanine green fluorescence imaging was 
useful in recognizing intraoperative bile duct injury. The authors 
also reported that real- time indocyanine green fluorescence imaging 
was useful in identifying intraoperative bile duct injuries. Only one 
study compared the long-  and short- term outcomes between robot- 
assisted DPPHR and robot- assisted PD. The study reported that the 
robot- assisted DPPHR group had a shorter surgical duration (188.2 
vs. 386.3 min, p < 0.001) and less blood loss (168.2 vs. 386.3 mL, 
p = 0.026) but a higher complication rate (47.1% vs. 32.4%, p = 0.105) 
and pancreatic fistula rate (32.4% vs. 17.6%, p = 0.161) than the robot 
assisted PD group. Exocrine insufficiency was lower in the robot- 
assisted DPPHR group than in the robot- assisted PD group (3.0% vs. 
24.2%, p = 0.027). Nevertheless, their findings revealed an elevated 
hospital mortality rate of 2.9% in the DPPHR group, but failed to 
elaborate on whether the arterial arcade was properly preserved or 
not. Consequently, this underscores the necessity of further evolu-
tion of surgical techniques in this domain.

4.2  |  Clinical advantage of DPPHR compared with 
pancreaticoduodenectomy

The major advantage of DPPHR is the sustained absorption ability 
and digestive function, which would be associated with the preser-
vation of the duodenum and function of duodenal papilla. Besides, 
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since complex gastrointestinal reconstruction is not required in 
DPPHR as in PD, the flow of digestive products is more physio-
logic, resulting in less frequent postoperative anorexia, including 
delayed gastric empty.72 In this section, the merit and demerit of 
DPPHR compared with PD are reviewed according to recently ar-
ticles published since 2010. Table 3 lists articles published since 
2010 that compared postoperative outcomes between DPPHR 
and PD.7,73– 79

Regarding the comparison of short- term postoperative compli-
cations between DPPHR (n = 21) and PD (n = 19), Horiguchi et al.7 
found no significant differences in operative time, blood loss, com-
plications, or hospital stay. Kato et al.80 also reported no significant 
difference in the frequency of postoperative complications, includ-
ing pancreatic fistula, when DPPHR (n = 34) was compared with 
subtotal preserving pancreaticoduodenectomy (SSPPD) (n = 41). 
Conversely, Pedrazzoli et al. reported significantly higher compli-
cation rates (81.5% vs. 40.5%) and pancreatic fistula rates (40.1% 
vs. 18.9%) with DPPHR (n = 27) than with PPPD (n = 37).76 Thus, it 
remains controversial whether DPPHR compared with PD is associ-
ated with more short- term complications.

To clarify this issue, Beger et al.79 performed a meta- analysis 
of studies that compared DPPHR (n = 318) and PPPD (n = 408). The 
meta- analysis reported that lower hospital mortality was observed 
after DPPHR in 0% of the cases (0/318) compared with 2.2% of the 
cases (9/404) after PD. The overall odds ratio for mortality (DPPHR 
vs. PD) was estimated as 0.34 (95% CI: 0.11– 1.08). Gong et al. also 
reported a lower short- term complication rate in the DPPHR group 
than in the PD group (16.7% vs. 50.0%, p = 0.016) despite the in-
creased blood loss and longer operative time.

The long- term complications after PD have been reported as 
nutritional disorder, postoperative cholangitis due to bile duct re-
section,81,82 and exocrine83– 85 and endocrine dysfunction,86 and 
several studies on the comparisons of such long- term complica-
tions between the DPPR and PD groups are reported in Table 3. 
Horiguchi et al.7 revealed that both exocrine (evaluated by the 
13C- trioctanoin breath test) and endocrine functions (evaluated by 
HbA1c) were superior in the DPPHR group than in the PPPD group.

Moreover, several reports have demonstrated a decreased inci-
dence of postoperative cholangitis in the DPPHR group compared 
with the PD group, which could be due to the preservation of duo-
denal papillary function in the DPPHR group, preventing retrograde 
cholangitis that can easily occur after PD.76,78,80

Since cholangitis after PD significantly deteriorates the patient's 
postoperative quality of life, lower incidence of postoperative cholan-
gitis in patients treated with DPPHR is a major advantage of DPPHR.

Regarding the long- term nutritional advantage of DPPHR, Sun 
et al.77 reported significantly lower incidence of weight loss and 
pancreatic exocrine insufficiency in patients treated with DPPHR 
than in those treated with PD. Kato et al.80 also compared the cu-
mulative incidence of postoperative nonalcoholic fatty liver dis-
ease (NAFLD) between patients who underwent DPPHR (n = 34) 
and those who underwent SSPPD (n = 41). NAFLD that develops 
after PD is different from that which develops due to normal 
lifestyle- related diseases or overnutrition. With this condition, 
the body is in a state of starvation due to pancreatic exocrine 
insufficiency, postoperative diarrhea, and anorexia, resulting in 
increased fat accumulation in the liver parenchyma, and NAFLD 
is one of the indicators of malnutrition after pancreatectomy.83,87 

F I G U R E  3  A case of neuroendocrine 
tumor of the pancreatic head for which 
DPPHR was performed. (A) Coronal 
section preoperative computed 
tomography (CT) showing a tumor 
of the pancreatic head (white arrow). 
(B) Axial section preoperative CT. 
(C) Surgical finding of duodenum- 
preserving pancreatic head resection. 
(D) Resected specimen of the pancreatic 
head including the tumor. AIPDA, 
anterior IPDA; ASPDA, anterior superior 
pancreaticoduodenal artery; BD, bile 
duct; CHA, common hepatic artery; GDA, 
gastroduodenal artery; IPDA, inferior 
pancreaticoduodenal artery; PIPDA, 
posterior IPDA; PSPDA, posterior superior 
pancreaticoduodenal artery; PV, portal 
vein.
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They elucidated that the 5- year cumulative incidence of NAFLD 
was significantly lower in the DPPHR group than in the PD group 
(10% vs. 38%, p = 0.002). On the other hand, several articles have 
reported no significant differences in long- term nutritional sta-
tus when DPPHR was compared with PD.24,78 The only random-
ized controlled trial that compared the preservation of long- term 
quality of life after DPPHR and PD for chronic pancreatitis was 
designed by Diener et al.,75 but they reported no significant dif-
ference between the two groups. A meta- analysis by Beger et al.79 
that assessed the long- term frequency of tumor recurrence in 318 
DPPHR patients compared with 404 PD patients showed no statis-
tically significant difference between the DPPHR and PD groups. 
This suggests that DPPHR is associated with oncological complete 
tumor resection in patients with premalignant tumors. Consider-
ing all these articles, the advantage of DPPHR is still being dis-
cussed; however, DPPHR should be presented as an option for 
patients with low- grade malignant tumors of the pancreatic head.

In conclusion, organ- preserving pancreatectomy (CP, SPDP, and 
DPPHR) requires delicate techniques, and postoperative complica-
tions may increase with this surgery compared with standard pan-
createctomy, which might be dependent on the skill of the surgeon 
and the facility in which the surgery is performed. On the other 
hand, organ- preserving pancreatectomy has significant long- term 
advantages in endocrine and exocrine functions and is expected to 
become more widely employed in the future as an option for pa-
tients with low- grade malignant tumor.
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