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ABSTRACT

Background/Aims: Pylorus-preserving pancreaticoduodenectomy (PPPD) has the
advantage of achieving good nutrition status postoperatively, but delayed gastric empty
(DGE) is a frequent complication leading to a longer fasting period. Subtotal
stomach-preserving pancreaticoduodenectomy (SSPPD) is an alternative option to
preserve nutritional status and shorten the fasting period. We retrospectively compared
clinical results between PPPD and SSPPD.

Methodology: Subjects comprised 28 patients who underwent PPPD and 27 patients
who underwent SSPPD between 2000 and 2009.

Results: Pancreatic carcinoma was more frequent in the SSPPD group (p=0.041).
Operating time was longer in the SSPPD group (610 min) than in the PPPD group (540
min; p=0.031). Blood loss was greater in the SSPPD group (1810 ml) than in the PPPD
group (1306 ml; p=0.048). Period of NG tube intubation and fasting period were shorter
in the SSPPD group (6 days and 9 days, respectively) compared to the PPPD group (15
days and 19 days, respectively; p<0.01 each). Severe DGE as defined by the International

Study Group of Pancreatic Surgery (ISGPS) was 7% in the SSPPD group and 46% in the

PPPD group (p<0.01). Postoperative complications and nutritional status in the early
period did not differ between groups, although incidence of fatty liver was higher in the
SSPPD group (78%) than in the PPPD group (25%; p<0.01).

Conclusions: SSPPD is a useful alternative for pancreaticoduodenectomy. Further
prospective studies with longer follow-up are warranted to clarify the superiority and

problems associated with this procedure.



Nanashima et al., Page 3 of 24

KEY WORDS: Pancreaticoduodenectomy; Delayed gastric empty; Nutrition status
ABBREVIATIONS: pylorus-preserving pancreaticoduodenectomy (PPPD) , subtotal
stomach-preserving pancreaticoduodenectomy (SSPPD), delayed gastric emptying

(DGE)



Nanashima et al., Page 4 of 24

INTRODUCTION

Pancreaticoduodenectomy can now be safely performed thanks to improvements in
surgical techniques, operative materials and perioperative management (1, 2). However,
morbidities associated with surgical procedures remain problematic, such as delayed
gastric emptying (DGE) (3-6). With the aim of maintaining gastrointestinal function and
long-term nutritional status after PD, pylorus-preserving pancreaticoduodenectomy
(PPPD) was reintroduced by Traverso and Longmire in 1978 to minimize impairment of
nutrition and quality of life using the classic Whipple’s pancreaticoduodenectomy(7, 8).
PPPD has been widely applied to the treatment of benign and malignant peri-pancreatic
diseases (9). However, many surgeons are concerned about the high incidence of DGE
(14-61%) during the early postoperative period irrespective of the type of anastomosis
(10-13), as this complication can delay patient recovery and increase the duration of
hospitalization. Some groups have shown no differences in rates of postoperative
complication between PPPD and standard pancreaticoduodenectomy (3, 4). However,
PPPD might provide advantages of better nutritional conditions and postoperative weight
loss was reportedly lower in patients following PPPD in comparison with standard
pancreaticoduodenectomy in one prospective randomized controlled trial (4). An
alternative procedure, subtotal stomach-preserving pancreaticoduodenectomy (SSPPD)
has been used since the 1990s with the aim of maintaining gastric function and avoiding
DGE by minimizing the range of resection in gastrectomy (6, 14, 15). Comparative
studies of these two procedures have recently been reported (3-6), but the relative
superiority of each procedure remains controversial. Clarifying the relative superiority
and problems associated with PPPD and SSPPD based on early and long-term

postoperative results is important. The present study examined 55 patients who
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underwent PPPD or SSPPD and compared clinical data, surgical records, and patient
outcomes in the early and late postoperative periods at a single cancer institute. Our goal
was to clarify both the clinical superiority of SSPPD in terms of DGE and differences in

nutritional status in the early and late postoperative periods at a single cancer institute.
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METHODOLOGY

Subjects comprised 55 patients with peri-pancreatic pancreato-biliary diseases who
underwent pancreaticoduodenectomy in the Division of Surgical Oncology at Nagasaki
University Hospital (NUH) between 2000 and 2009. The patients consisted of 37 men
and 19 women with a mean (+standard deviation (SD)) age of 67.1+8.3 years (range,
55-79 years). Underlying pancreato-biliary diseases among enrolled patients included
pancreatic carcinoma (n=20), intraductal papillary mucin-producing neoplasm (n=10),
chronic pancreatitis (n=2), ampullary carcinoma (n=8), bile duct carcinoma (n=14), and
gall bladder carcinoma (n=1).

The present study compared clinical and operative findings and postoperative
complications between PPPD and SSPPD groups. Postoperative follow-up with blood
testing and measurement of body weight was performed every 3 months. Patients
underwent contrast-enhanced computed tomography every 6 months. Gastroscopy was
performed annually or if the patient reported upper abdominal symptoms. This study was
a retrospective analysis, not a randomized control study. PPPD procedures were basically
selected between 2000 and 2005 in cases where lymph node metastasis or direct invasion
by the tumor was not observed around the pylorus lesions. SSPPD procedures were
selected in cases with lymph node metastasis or direct invasion by the tumor around the
pylorus or gastric lesions. This procedure was basically selected in all cases from 2006.
All operations were performed by the same surgeons during this period. The study was
approved by the Human Ethics Review Board of our institution. Data were collated from
both anesthetic and patient charts plus the NUH database, covering the duration of the

initial hospitalization following pancreatectomy.
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PPPD was performed in 28 patients with the cut line at the duodenum 3 cm from the
pylorus sphincter (Figure 1A)(a), and SSPPD was performed in 27 patients with the cut
line at the gastric antrum 3 cm from the pylorus sphincter (Figure 1A)(b) (15). The
intestinal anastomosis was completed as shown in Figure 1B and pancreatojejunostomy
was performed in all patients, with the pancreas and seromuscular layer of the jejunum
were anastomosed by interrupted suture using 4-0 polydioxanone (PDS) and the
pancreatic duct was sutured to the jejunal wall by a running suture using 5-0 prolyne with
external tube drainage. The duodenum or gastric stump was anastomosed with an
end-to-side procedure via the antecolic route (16). Anastomotic sites were routinely
sprayed with 3.0 ml of fibrin glue (Beriplast P®; Aventis Behring, USA) to prevent
pancreatic fistula (17).

Follow-up data were obtained from all patients retrospectively. Tube enteral
nutrition was started on postoperative day 2. In general, the nasogastric (NG) tube was
removed in cases where gastric retention was <300 ml/day after
pancreaticoduodenectomy. Patients were allowed to resume liquid food intake after 5-7
days and gradually proceeded to a regular diet. All patients received stress ulcer
prophylaxis in the form of H2 blockers or omeprazole during hospitalization. In cases
with pancreatic fistula, octreotide was subcutaneously administered irrespective of
suppressive influences on intestinal movement or exocrine function accompanying oral
diet nutrition until the fistula was healed (1). According to the International Study Group
of Pancreatic Surgery (ISGPS) classification (18), DGE was defined as the need for NG
decompression for >7 days or as a delay in food intake because the patient could not

proceed to a full regular diet within 14 days postoperatively (Table 1).
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Data are expressed as mean +SD. Data from different groups were compared using
one-way analysis of variance (ANOVA) and examined by Student’s t-test or Dunnet’s
multiple comparison test. A two-tailed P value <0.05 was considered significant.
Statistical analyses were performed using STATISTICA™ software (StatSoft, Tulsa,

OK).
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RESULTS

Pancreas carcinoma was significantly more frequent in the SSPPD group than in the
PPPD group, but no significant difference in patient demographics or laboratory data was
apparent between groups (Tables 2, 3). Surgical records showed that blood loss and
operating time were significantly higher in the SSPPD group than in the PPPD group
(Table 3). Table 4 shows postoperative laboratory data and complications in the early
postoperative period. The duration of NG tube intubation was significantly longer in the
PPPD group than in the SSPPD group. Time to oral intake was also significantly longer in
the PPPD group than in the SSPPD group. Incidence of DGE and Grade C DGE were
significantly higher in the PPPD group than in the SSPPD group. Serum amylase level
was significantly lower in the SSPPD group. Weight loss, frequency of other
complications and mortality rate were not significantly different between groups.
Duration of hospitalization tended to be longer in the PPPD group than in the SSPPD
group, but no significant was identified.

Fifteen patients in the SSPPD group (56%) and 21 in the PPPD group (75%) could
maintain oral food intake without severe tumor relapse for 24 months after operation.
Comparative analysis of nutritional status was examined between groups in the long-term
period (24 months). Figure 2 shows nutritional status in the long-term period after
pancreaticoduodenectomy. Body weight was unchanged between groups. Serum albumin
level was significantly lower at 1 month after pancreaticoduodenectomy in both groups
and was significantly higher at 6 months in the PPPD group than in the SSPPD group.
However, serum albumin level had recovered to the same as baseline at 12 and 24 months
in the SSPPD group. Cholinesterase and total cholesterol levels did not differ

significantly between groups. Frequency of fatty liver after the operation between 6 and
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24 months after operation was significantly higher in the SSPPD group (73%) than in the
PPPD group (24%; p<0.01) (Figure 3). While, frequency of postoperative peptic ulcer
during this period did not differ significantly between the SSPPD group (20%) and the

PPPD group (48%; p=0.21).
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DISCUSSION

Pancreaticoduodenectomy is a standard procedure performed to achieve complete
removal of peri-pancreatic head malignancies with surrounding tissues. PPPD has been
established to maintain gastric function (7-9), but DGE remains as a problematic
complication that delays patient nutritional recovery (3-6, 10-13). At this stage, earlier
oral food intake or tube enteral feeding after gastrointestinal surgery including
pancreaticoduodenectomy is preferable to maintain nutrition and immune-function(19,
20). The complication of DGE is thus a significant obstacle to nutritional recovery after
pancreaticoduodenectomy, and may lead to other complications or prolonged
hospitalization. Although tube enteral feeding is possible in the early postoperative stage,
this often causes related complications such as abdominal pain and diarrhea (21).
Particularly in cases of pancreaticoduodenectomy with complicated intestinal
anastomosis, our experience is that tube enteral feeding cannot always be achieved. Oral
food intake in the early stages is thus quite important.

First, DGE may occur due to mechanical problems such as transient torsion or
angulations of the anastomotic intestine (3, 22), which can be corrected by various types
of intestinal reconstruction. Position of duodenojejunostomy as an antecolic or retrocolic
route has also been suggested as a cause of DGE (3, 23), but antecolic
duodenojejunostomy after PPPD has not been shown to improve the incidence of DGE
(3). We have performed PPPD or the standard Whipple’s pancreaticoduodenectomy via a
retrocolic route and changed to an antecolic route from 2000, as we encountered severe
compressive obstruction of the intestines in a couple of patients. In the present study, we
selected an antecolic approach in all cases. Second, postoperative gastroparesis may

cause transient interruption of gastric output, leading to DGE (3). In such a state, more
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than 2-3 weeks is necessary to recover from gastroparesis in our experience with PPPD.
In cases of PPPD, ligation of the right gastric artery (RGA) is controversial (5, 24).
Preserving the RGA may fixed location of the pylorus, which interrupts the operative
procedure and intestinal movement, while ligation of the RGA may decrease arterial
supply to the pylorus and gastric antrum, leading to dysfunction in this lesion. We have
performed both preservation and ligation of RGA in PPPD series in the 1990s and we
could not identify any advantage to RGA preservation (unpublished data). Therefore, in
series since 2000, we have selected ligation of the RHA. Treatment of gastrointestinal
hormones such as motilin has been noted (25), but we did not find no advantages in using
a motilin agonist as erythromycin. Results of an RCT by Yeo et al. (26) seem to support
our decision against using motilin agonists.

With the aim of minimizing DGE as described above (3-6), we have routinely
applied SSPPD since 2006 although SSPPD was selected only in cases with suspected
node metastasis or direct invasion in the peri-pyloric region until 2005. The present study
was thus a historical comparative analysis, not a controlled trial. Based on a series
between 2000 and 2005, pancreatic cancer was significantly more frequent in the SSPPD
group and operating time and blood loss were therefore significantly higher, as in other
retrospective reports (4, 6, 14). No other significant differences between groups were
identified in patient background or preoperative organ functions.

As reported in other studies (6, 14, 15), DGE was significantly more frequent and
DGE grade was more severe in the PPPD group compared with the SSPPD group in the
present study. Most patients with PPPD showed DGE, including mild grade A DGE (18).
Oral food intake was delayed until 4-5 weeks after pancreaticoduodenectomy in most of

these patients, with 2 patients needing endoscopic pyloric dilatation at 8 weeks.
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Conversely, even in SSPPD with vertical anastomosis and wide orifice, grade B and
C DGE occurred in only 6 patients (22%). In those patients, gastroparesis was observed
for a few weeks, but no stenosis of gastrojejunostomy was seen (24). Four patients who
underwent SSPPD showed symptoms due to bile reflux into the stomach. These patients
did not have an enteric loop anastomosis between the efferent and afferent jejunum,
known as Braun’s enteroanastomosis (27). We therefore started to routinely perform
Braun’s enteroanastomosis in pancreaticoduodenectomy, as bile or output reflux often
causes gastritis leading to poor feeding and malnutrition (28). With respect to other
PD-related complications, no differences in frequency were apparent between groups in
the present study, although Mark et al. reported that intraabdominal complications were a
major risk factor for DGE (5). Duration of hospitalization tended to be longer in the
PPPD group, which might be mainly due to the longer period of DGE. van Berge
Henegouwen et al. reported shortened hospitalization in the PPPD group even though
frequency of DGE was lower in the SSPPD group (5).

Tran et al. (4) performed long-term follow-up of nutritional status after the standard
Whipple’s pancreaticoduodenectomy. That report found no differences in body weight
between groups with pancreaticoduodenectomy or PPPD up to 6 months postoperatively.
Hayashibe et al. reported a comparison of serum albumin levels for 24 months between
SSPPD and PPPD groups (6), showing no differences in albumin level at any
postoperative period. In the present study, however, body weight and serum albumin level
were lower in the SSPPD group up to 6 months after pancreaticoduodenectomy, showing
similar recovery to the PPPD group. In the present study, some patients dropped out after
6 months due to tumor recurrence and progression. We therefore only examined patients

who could visit our clinic. To the best of our knowledge, detailed analyses of nutritional
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status for a long period after SSPPD are rare. In the long term after
pancreaticoduodenectomy, nutritional status does not appear to differ markedly between
groups. Recently, non-alcoholic steatohepatitis has been noticed as a malnutrional status
among patients undergoing pancreaticoduodenectomy (29). In the present study,
incidence of fatty liver tended to be higher in the SSPPD group than in the PPPD group.
Kato et al. described pancreatic adenocarcinoma and postoperative diarrhea as factors
associated with postoperative hepatic steatosis (29). Fatty liver was caused by reduced
localized blood supply and malabsorption of lipoproteins after pancreaticoduodenectomy
(30). In the SSPPD group in our study, pancreas carcinoma was more frequent compared
with the PPPD group and postoperative diarrhea was also more frequent due to aggressive
resection of the nerve plexus (31). Although this status was not reflected in blood tests, fat
absorption might have been affected in patients with pancreas carcinoma. Peptic ulcer
represents another postoperative complication after pancreaticoduodenectomy (32). In
the present study, peptic ulcer was observed in both PPPD and SSPPD groups. Vagotomy
was not always performed, but prophylactic H2 blockers were routinely administered.

In conclusion, at this stage, prospective and randomized controlled trials comparing
PPPD and SSPPD have yet to be undertaken. In the next step, such trials should be used to
clarify differences between these procedures. DGE was significantly decreased in the
SSPPD group and nutritional condition was maintained in the early and late periods after
operation in comparison with PPPD. Postoperative fatty liver was more frequent in the
SSPPD group and careful management of lipid absorption appears necessary to improve
nutritional status. SSPPD is a useful alternative to pancreaticoduodenectomy and further
prospective studies with longer follow-up are warranted to clarify the benefits and

problems associated with this procedure.



Nanashima et al., Page 15 of 24

REFERENCES

1. Lai EC, Lau SH, Lau WY: Measures to prevent pancreatic fistula after
pancreatoduodenectomy: a comprehensive review. Arch Surg. 2009;144:1074-1080.

2. Diener MK, Knaebel HP, Heukaufer C, Antes G, Buichler MW, Seiler CM: A
systematic review and meta-analysis of pylorus-preserving versus classical
pancreaticoduodenectomy for surgical treatment of periampullary and pancreatic

carcinoma. Ann Surg. 2007;245:187-200.

3. Horstmann O, Markus PM, Ghadimi MB, Becker H: Pylorus preservation has no
impact on delayed gastric emptying after pancreatic head resection. Pancreas.

2004,28:69-74.

4. Tran KT, Smeenk HG, van Eijck CH, Kazemier G, Hop WC, Greve JW,
Terpstra OT, Zijlstra JA, Klinkert P, Jeekel H: Pylorus preserving
pancreaticoduodenectomy versus standard Whipple procedure: a prospective,
randomized, multicenter analysis of 170 patients with pancreatic and periampullary

tumors. Ann Surg. 2004;240:738-745.

5. van Berge Henegouwen MI, van Gulik TM, DeWit LT, Allema JH, Rauws EA,
Obertop H, Gouma DJ: Delayed gastric emptying after standard
pancreaticoduodenectomy versus pylorus-preserving pancreaticoduodenectomy: an

analysis of 200 consecutive patients. J Am Coll Surg. 1997;185:373-379.

6. Hayashibe A, Kameyama M, Shinbo M, Makimoto S: The surgical procedure and

clinical results of subtotal stomach preserving pancreaticoduodenectomy (SSPPD) in


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lai%20EC%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lau%20SH%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lau%20WY%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Arch%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Diener%20MK%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Knaebel%20HP%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heukaufer%20C%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Antes%20G%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22B%C3%BCchler%20MW%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Seiler%20CM%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Horstmann%20O%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Markus%20PM%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ghadimi%20MB%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Becker%20H%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Pancreas.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tran%20KT%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Smeenk%20HG%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Eijck%20CH%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kazemier%20G%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hop%20WC%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Greve%20JW%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Terpstra%20OT%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zijlstra%20JA%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Klinkert%20P%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jeekel%20H%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Berge%20Henegouwen%20MI%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Gulik%20TM%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22DeWit%20LT%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Allema%20JH%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rauws%20EA%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Obertop%20H%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gouma%20DJ%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'J%20Am%20Coll%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hayashibe%20A%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kameyama%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shinbo%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Makimoto%20S%22%5BAuthor%5D�

Nanashima et al., Page 16 of 24

10.

11.

12.

13.

14.

comparison with pylorus preserving pancreaticoduodenectomy (PPPD). J Surg Oncol.

2007;95:106-109.

Traverso LW, Longmire WP Jr.: Preservation of the pylorus in
pancreaticoduodenectomy. Surg Gynecol Obstet. 1978;146:959-962.

Traverso LW, Longmire WP Jr.: Preservation of the pylorus in
pancreaticoduodenectomy a follow-up evaluation. Ann Surg. 1980;192:306-310.
Ohtsuka T, Yamaguchi K, Chijiiwa K, Kinukawa N, Tanaka M: Quality of life
after pylorus-preserving pancreatoduodenectomy. Am J Surg. 2001;182:230-236.
Di Carlo V, Zerbi A, Balzano G, Corso V: Pylorus-preserving
pancreaticoduodenectomy versus conventional whipple operation. World J Surg.
1999;23:920-925.

Yeo CJ, Cameron JL, Sohn TA, Lillemoe KD, Pitt HA, Talamini MA, Hruban
RH, Ord SE, Sauter PK, Coleman J, Zahurak ML, Grochow LB, Abrams RA:
Six hundred fifty consecutive pancreaticoduodenectomies in the 1990s: pathology,
complications, and outcomes. Ann Surg. 1997;226:248-257

Fabre JM, Burgel JS, Navarro F, Boccarat G, Lemoine C, Domergue J: Delayed
gastric emptying after pancreaticoduodenectomy and pancreaticogastrostomy. Eur J
Surg. 1999;165:560-565.

Patel AG, Toyama MT, Kusske AM, Alexander P, Ashley SW, Reber HA:
Pylorus-preserving Whipple resection for pancreatic cancer. Is it any better? Arch

Surg. 1995;130:838-842.

Oida T, Mimatsu K, Kawasaki A, Kano H, Kuboi Y, Aramaki O, Amano S:

Vertical stomach reconstruction with pancreaticogastrostomy after modified


javascript:AL_get(this,%20'jour',%20'J%20Surg%20Oncol.');�
javascript:AL_get(this,%20'jour',%20'Surg%20Gynecol%20Obstet.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Traverso%20LW%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Longmire%20WP%20Jr%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ohtsuka%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yamaguchi%20K%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chijiiwa%20K%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kinukawa%20N%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaka%20M%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Am%20J%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Di%20Carlo%20V%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zerbi%20A%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Balzano%20G%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Corso%20V%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'World%20J%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yeo%20CJ%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cameron%20JL%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sohn%20TA%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lillemoe%20KD%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pitt%20HA%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Talamini%20MA%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hruban%20RH%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hruban%20RH%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ord%20SE%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sauter%20PK%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Coleman%20J%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zahurak%20ML%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grochow%20LB%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abrams%20RA%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fabre%20JM%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Burgel%20JS%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Navarro%20F%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boccarat%20G%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lemoine%20C%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Domergue%20J%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Surg.');�
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Patel%20AG%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Toyama%20MT%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kusske%20AM%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alexander%20P%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ashley%20SW%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reber%20HA%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Arch%20Surg.');�
javascript:AL_get(this,%20'jour',%20'Arch%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oida%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mimatsu%20K%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kawasaki%20A%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kano%20H%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuboi%20Y%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aramaki%20O%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Amano%20S%22%5BAuthor%5D�

Nanashima et al., Page 17 of 24

15.

16.

17.

18.

19.

20.

subtotal-stomach-preserving pancreaticoduodenectomy for preventing delayed

gastric emptying. Hepatogastroenterology. 2009;56:565-567.

Akizuki E, Kimura Y, Nobuoka T, Imamura M, Nishidate T, Mizuguchi T,
Furuhata T, Hirata K: Prospective nonrandomized comparison between
pylorus-preserving and subtotal stomach-preserving pancreaticoduodenectomy from
the perspectives of DGE occurrence and postoperative digestive functions. J
Gastrointest Surg. 2008;12:1185-1192.

Nikfarjam M, Kimchi ET, Gusani NJ, Shah SM, Sehmbey M, Shereef S,
Staveley-O*Carroll KF: A reduction in delayed gastric emptying by classic
pancreaticoduodenectomy with an antecolic gastrojejunal anastomosis and a
retrogastric omental patch. J Gastrointest Surg. 2009;13:1674-1682.

Lillemoe KD, Cameron JL, Kim MP, Campbell KA, Sauter PK, Coleman JA,
Yeo CJ: Does fibrin glue sealant decrease the rate of pancreatic fistula after
pancreaticoduodenectomy? Results of a prospective randomized trial. J Gastrointest
Surg. 2004,8:766-772

Wente MN, Bassi C, Dervenis C, Fingerhut A, Gouma DJ, Izbicki JR,
Neoptolemos JP, Padbury RT, Sarr MG, Traverso LW, Yeo CJ, Buchler MW:
Delayed gastric emptying (DGE) after pancreatic surgery: a suggested definition by
the International Study Group of Pancreatic Surgery (ISGPS). Surgery.
2007;142:761-768.

Goonetilleke KS, Siriwardena AK: Systematic review of peri-operative nutritional
supplementation in patients undergoing pancreaticoduodenectomy. JOP. 2006;7:5-13.
Gianotti L, Braga M, Vignali A, Balzano G, Zerbi A, Bisagni P, Di Carlo V-

Effect of route of delivery and formulation of postoperative nutritional support in


javascript:AL_get(this,%20'jour',%20'Hepatogastroenterology.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akizuki%20E%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kimura%20Y%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nobuoka%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Imamura%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nishidate%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mizuguchi%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Furuhata%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hirata%20K%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'J%20Gastrointest%20Surg.');�
javascript:AL_get(this,%20'jour',%20'J%20Gastrointest%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nikfarjam%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kimchi%20ET%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gusani%20NJ%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shah%20SM%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sehmbey%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shereef%20S%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Staveley-O'Carroll%20KF%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'J%20Gastrointest%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wente%20MN%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bassi%20C%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dervenis%20C%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fingerhut%20A%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gouma%20DJ%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Izbicki%20JR%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Neoptolemos%20JP%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Padbury%20RT%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sarr%20MG%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Traverso%20LW%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yeo%20CJ%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22B%C3%BCchler%20MW%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Surgery.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Goonetilleke%20KS%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Siriwardena%20AK%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'JOP.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gianotti%20L%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Braga%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vignali%20A%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Balzano%20G%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zerbi%20A%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bisagni%20P%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Di%20Carlo%20V%22%5BAuthor%5D�

Nanashima et al., Page 18 of 24

21.

22.

23.

24.

25.

26.

217.

patients undergoing major operations for malignant neoplasms. Arch Surg.
1997;132:1222-1229

Tapia J, Murguia R, Garcia G, de los Monteros PE, Ofate E: Jejunostomy:
techniques, indications, and complications. World J Surg. 1999;23:596-602.

Ueno T, Tanaka A, Hamanaka Y, Tsurumi M, Suzuki T: A proposal mechanism of
early delayed gastric emptying after pylorus preserving pancreatoduodenectomy.
Hepatogastroenterology. 1995;42:269-274.

Nikfarjam M, Kimchi ET, Gusani NJ, Shah SM, Sehmbey M, Shereef S,
Staveley-O*Carroll KF: A reduction in delayed gastric emptying by classic
pancreaticoduodenectomy with an antecolic gastrojejunal anastomosis and a
retrogastric omental patch. J Gastrointest Surg. 2009;13:1674-1682.

Itani KM, Coleman RE, Meyers WC, Akwari OE: Pylorus-preserving
pancreatoduodenectomy. A clinical and physiologic appraisal. Ann Surg.
1986,;204:655-64.

Matsunaga H, Tanaka M, Takahata S, Ogawa Y, Naritomi G, Yokohata K,
Yamaguchi K, Chijiiwa K: Manometric evidence of improved early gastric stasis by
erythromycin after pylorus-preserving pancreatoduodenectomy. World J Surg.
2000;24:1236-1241

Yeo CJ, Barry MK, Sauter PK, Sostre S, Lillemoe KD, Pitt HA, Cameron JL.:
Erythromycin accelerates gastric emptying after pancreaticoduodenectomy. A
prospective, randomized, placebo-controlled trial. Ann Surg. 1993;218:229-237.
Bushkin FL, Woodward ER: The afferent loop syndrome. Major Probl Clin Surg.

1976;20:34-48.


javascript:AL_get(this,%20'jour',%20'Arch%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tapia%20J%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Murguia%20R%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garcia%20G%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20los%20Monteros%20PE%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22O%C3%B1ate%20E%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'World%20J%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ueno%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaka%20A%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hamanaka%20Y%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsurumi%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Suzuki%20T%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Hepatogastroenterology.');�
javascript:AL_get(this,%20'jour',%20'J%20Gastrointest%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Itani%20KM%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Coleman%20RE%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meyers%20WC%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akwari%20OE%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Matsunaga%20H%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaka%20M%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takahata%20S%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ogawa%20Y%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Naritomi%20G%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yokohata%20K%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yamaguchi%20K%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chijiiwa%20K%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'World%20J%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yeo%20CJ%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barry%20MK%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sauter%20PK%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sostre%20S%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lillemoe%20KD%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pitt%20HA%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cameron%20JL%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bushkin%20FL%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Woodward%20ER%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Major%20Probl%20Clin%20Surg.');�

Nanashima et al., Page 19 of 24

28.

29.

30.

31.

32.

Vogel SB, Drane WE, Woodward ER: Clinical and radionuclide evaluation of bile
diversion by Braun enteroenterostomy: prevention and treatment of alkaline reflux
gastritis. An alternative to Roux-en-Y diversion. Ann Surg. 1994; 219:458-465
Kato H, Isaji S, Azumi Y, Kishiwada M, Hamada T, Mizuno S, Usui M, Sakurai
H, Tabata M: Development of nonalcoholic fatty liver disease (NAFLD) and
nonalcoholic steatohepatitis (NASH) after pancreaticoduodenectomy: proposal of a
postoperative NAFLD scoring system. J Hepatobiliary Pancreat Sci.
2010;17:296-304.

Carrella M, Fong LG, Loguercio C, Del Piano C: Enhancement of fatty acid and
cholesterol synthesis accompanied by enhanced biliary but not very-low-density
lipoprotein lipid secretion following sustained pravastatin blockade of
hydroxymethyl glutaryl coenzyme A reductase in rat liver. Metabolism.
1999;48:618-626.

Schniewind B, Bestmann B, Henne-Bruns D, Faendrich F, Kremer B, Kuechler
T: Quality of life after pancreaticoduodenectomy for ductal adenocarcinoma of the
pancreatic head. Br J Surg. 2006;93:1099-1107.

Sakaguchi T, Nakamura S, Suzuki S, Kojima'Y, Tsuchiya Y, Konno H, Nakaoka
J, Nishiyama R: Marginal ulceration after pylorus-preserving

pancreaticoduodenectomy. J Hepatobiliary Pancreat Surg. 2000;7:193-197.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vogel%20SB%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Drane%20WE%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Woodward%20ER%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');�
javascript:AL_get(this,%20'jour',%20'J%20Hepatobiliary%20Pancreat%20Sci.');�
javascript:AL_get(this,%20'jour',%20'Metabolism.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schniewind%20B%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bestmann%20B%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Henne-Bruns%20D%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Faendrich%20F%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kremer%20B%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuechler%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuechler%20T%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'Br%20J%20Surg.');�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sakaguchi%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakamura%20S%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Suzuki%20S%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kojima%20Y%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsuchiya%20Y%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Konno%20H%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakaoka%20J%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakaoka%20J%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nishiyama%20R%22%5BAuthor%5D�
javascript:AL_get(this,%20'jour',%20'J%20Hepatobiliary%20Pancreat%20Surg.');�

Nanashima et al., Page 20 of 24

FIGURE LEGENDS
FIGURE 1 Operative techniques(A). Cut lines were: (a) PPPD; and (b) SSPPD. The
modified Child’s reconstruction was performed with end-to-side gastro- or

duodeno-intestinal anastomosis via an antecolic route (B).

FIGURE 2 Nutritional status in the late period (>6 months) after PD. Solid line, PPPD

group; dotted line, SSPPD group. # p<0.05 vs. preoperative value; * p<0.05 vs. PPPD.

FIGURE 3 Prevalence of fatty liver and peptic ulcer after PD. Open bar, PPPD group;

closed bar, SSPPD group.
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TABLE 1 ISGPS Classification for DGE (18)

Grade NG tube Oral intake
A Intubation for 4-7 days Until 7 days
Reinsertion after 4 days
B Intubation for 8-14 days Until 14 days
Reinsertion after 8 days
C Intubation >14 days Until 21 days

Reinsertion after 14 days
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TABLE 2  Comparison of patient demographics (continuous data) and operative

findings between PPPD and SSPPD.

PPPD SSPPD P value
(n=28) (n=27)
Age (years) 6818 66+12 0.56
Preoperative laboratory values
Total protein (g/dl) 6.8+0.6 6.7+0.5 0.88
Albumin (g/dl) 3.9+0.3 3.9+0.4 0.94
Bilirubin (mg/dl) 3.0+3.6 2.1+1.9 0.68
Amylase (1U/L) 82452 134+188  0.13
Cholinesterase (1U/L) 150£77 188+83 0.06
Total cholesterol (mg/dl) 195+92 171+37 0.56
Blood sugar (mg/dl) 130+47 115+34 0.41
Hemoglobin A1C (%) 6.0x1.4 5.7x0.9 0.77
Exocrine pancreatic function test (%) 58+19 64+11 0.45
Length from bile duct to gastro- or 41+7 46x7 0.447
duodeno-intestinal anastomosis (cm)
Intraoperative bleeding (ml) 1306+776  1810+1054 0.023
Red cell transfusion (ml) 482+691 709+889 0.18
Operating time (min) 540+148  610+209  0.031

Continuous data are expressed as mean £ SD.
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TABLE 3  Comparison of patient demographics (categorical data) and operative

findings between PPPD and SSPPD.

PPPD SSPPD
P value
(n=28) (n=27)

Gender

Male/Female 21/7 15/12 0.22
Diseases

Pancreas cancer 6 14

IPMN* 6 4

Chronic pancreatitis 1 1

Biliary tract cancer 9 5 0.041

Ampullar cancer 6 2

Gall bladder cancer 0 1
Background of pancreas

Normal pancreas/chronic pancreatitis 6/22 5/22 1.0
Diabetes (no/yes) 10/18 8/19 1.0
Smoking (no/yes) 13/15 6/21 0.40
Alcoholism (no/yes) 15/13 8/19 0.53
Hardness of pancreas (soft/hard) 2117 11/16 0.25
Dilated pancreatic duct >5 mm (no/yes) 8/20 9/18 0.46
Tube drainage (external drainage/lost tube) 2216 20/7 0.89
Additional jejuno-jejunostomy 3/25 7/20 0.17
Lymph node dissection (D0/1/2) 1/3/24 0/2/25 0.37
Combined resection of portal vein (no/yes) 4/24 7/20 0.33
Re-operation (no/yes) 2711 2710 1.0
Intravenous albumin administered (no/yes) 3/25 3/24 1.0

* Intraductal papillary mucin-producing neoplasm
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TABLE 4  Comparison of postoperative outcomes between PPPD and SSPPD

PPPD SSPPD
(1=28) (n=27) P value
NG tube intubation 1547 6+5 <0.01
Reinsertion of NG tube 4/24 2/25 0.67
Day to solid diet intake (days) 19+16 9+13 <0.01
Delayed gastric empty (no/yes) 1/27 11/16 <0.01
GradeA/B/C 1/13/13 10/4/2 <0.01
Changes of body weight at 1 month (kg) -2.3£2.7 -3.0£3.3 0.58
Postoperative laboratory values
Total protein (g/dI) 5.240.6 5.240.8 0.79
Albumin (g/dl) 2.9+04 2804 057

Bilirubin (mg/dI) 28x22 2528 009

166+100 132+150 0.032
Amylase (1U/L)

81+38 96+52 0.35
Cholinesterase (1U/L)
93+22 95+20 0.57
Total cholesterol (mg/dl) 24/a 23/4 10
Pancreatic fistula (no/yes) '
Intra-abdominal infection (no/yes) 2315 2413 0.71
Postoperative bleeding (no/yes) 211 26/1 10
Massive ascites (no/yes) 2513 2512 10
Postoperative diabetes* (no/yes) 1979 2116 10
Mortality 28/0 26/1 1.0
42+18 31+26 0.06

Hospital stay (days)

* Insulin infusion was for >7 days postoperatively.



Figure 1A




Figure 1B




Figure 2

Changes of body weight before operation (kg) Serum albumin (g/dl)

6 , 4.75

4 1 T - 4.5
5 i 4.25
0 — 47
iy i 3.75
1 i 3.5
4 3.25
-6 i 3
87 i 2.75
10 - | L 5 5 1

-12 ‘ - ‘ - 2.25 ‘

1 6 12 24 Pre 1 6 12 24
Time after operation (month) Time after operation (month)
Chorine esterase (IU/L) Total cholesterol (mg/dl)

300 ' ' : 240 .
250 - L 220
200 -
200 L 180 1
150 | y - i 160
100 - I NY ] - 120 -
50 - 1 | 100 7
80

0 | - 60 ‘ ‘

Pre 1 6 12 24 Pre 1 6 12 24

Time after operation (month) Time after operation (month)



Figure 3

12
10

o N B OO 0

Fatty liver

SSPPD
(n=15)

PPPD
(n=21)

12
10

o N B O

Peptic ulcer

SSPPD
(n=15)

PPPD
(n=21)




	Comparison of Results between
	Figures-Nanashima
	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4


