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Pancreaticoduodenectomy can be safely performed in the elderly
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Abstract

Background Although pancreaticoduodenectomy has
been recognized in the past for its severe complications,
improvements in operative methods and perioperative
management have made it a safe procedure. Therefore,
pancreaticoduodenectomy can be performed in elderly
patients, and our experience and outcomes are described in
this report.

Methods We retrospectively investigated 142 patients in
whom pancreaticoduodenectomy was performed without
stenting tubes during pancreaticojejunostomy. The patients
were classified into two groups: (A) those older and
(B) younger than 75 years. The outcomes, including pre-
operative characteristics, intraoperative characteristics,
postoperative complications and mortality, are herein
reported. Continuous variables were compared using Stu-
dent’s ¢ test and the Chi-square test.

Results There were no differences between groups A and
B in terms of sex, operative time, amount of blood loss,
performance status, soft pancreas rate, disease distribution
and operative procedure. Comorbidities in groups A and B
were statistically different. Regarding the preoperative
status, the elderly patients exhibited lower serum albumin
and hemoglobin levels than the younger patients. There
were no differences in mortality (0 vs. 0 %), morbidity
(24.3 vs. 29.5 %, p = 0.362), postoperative hospital days
or major complications such as pancreatic fistula devel-
opment, delayed gastric emptying, intra-abdominal abscess
development, biliary fistula formation and postpancrea-
tectomy hemorrhage.
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Conclusions Pancreaticoduodenectomy can be
performed in elderly as well as younger patients.

safely
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Introduction

Pancreaticoduodenectomy (PD) is the most effective
treatment for patients with localized periampullary tumors
[1]. In recent years, the safety of PD has improved
significantly with respect to surgical technique and peri-
operative care [2]. However, the development of pan-
creatic fistula is one of the most common and serious
complications that occurs after pancreaticojejunostomy
during PD [3].

It is widely accepted that fibrous pancreatic remnants in
patients with chronic pancreatitis or pancreatic carcinoma
facilitate healing of pancreatic anastomoses. On the other
hand, the presence of soft and friable pancreatic paren-
chyma, frequently found in patients with periampullary
cancer and endocrine or cystic lesions, makes it difficult to
perform anastomosis [4]. Poon et al. [5] reported that
external drainage of the pancreatic duct with a stent
reduces the rate of leakage in patients who have undergone
pancreaticojejunostomy after PD. On the other hand, pan-
creatic duct stenting for PD does not decrease the fre-
quency or activity of postoperative pancreatic fistulas [6].
Conversely, pancreaticojejunostomy with duct-to-mucosa
anastomosis could be performed more safely without,
rather than with, the use of stenting tubes for pancreatic
fistula that develop following PD [7-9]. Furthermore, the
incidence of short-term complications of PD has been
gradually decreasing. Additionally, PD with duct-to-
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mucosa anastomosis of pancreaticojejunostomy with or
without a stenting tube did not differ in a long-term follow-
up [10].

Most developed world countries have accepted the age
of 65 years as a definition of ‘elderly’ or older person, and
people of age 75 or older in Japan are often referred to as
the old—old. The old-old are often referred to as frail
elderly due to increases in disease and health impairments
in later life. Japan’s population is aging. The older popu-
lation—persons of 65 years or older—in Japan numbered
13.2 million in 2008 and constituted 22.1 % of the popu-
lation, while the old—old of age 75 years or older accounted
for 10.4 % [11].

Until recently, mortality and morbidity following PD in
elderly patients were significantly high [12—14]. Therefore,
the safety and preservation of the quality of life are the
foremost requirements for surgeons performing PD in the
elderly. As noted earlier, PD has been aggressively per-
formed in elderly patients coincident with the increasing
numbers of elderly in the population.

No reports are available regarding nonstented pan-
creaticojejunostomy for PD in elderly patients. It is
necessary to evaluate the safety of nonstented pancreat-
icojejunostomy in the elderly with a decreased reserve
function.

The aim of this study was to evaluate PD with duct-to-
mucosa anastomosis of pancreaticojejunostomy without a
stenting tube in the elderly compared with younger
patients.

Methods

A retrospective study was conducted on a series of 142
consecutive patients with pancreaticobiliary diseases who
underwent PD without stenting tubes for duct-to-mucosa
pancreaticojejunostomy between 2002 and 2010. The
subjects included 37 patients older than 75 years of age
(group A) and 105 patients younger than 75 years of age
(group B) (Table 1). Preoperative characteristics, intraop-
erative characteristics, postoperative complications, mor-
bidity and mortality were compared between the two
groups. Patients with a PS of 3 or 4 were ineligible for
surgical intervention in all generations. If they had an
American Society of Anesthesiologists physical status
system (ASA) score of 1, 2 or 3 under general operative
conditions, PD was performed in all generations.

A “normal soft pancreas” was defined as a pancreas
with normal exocrine and endocrine functions with a
diameter of the main pancreatic duct <3 mm without
apparent fibrosis detected in postoperative pathological
specimens. In 48 patients, the presence of pancreatic fis-
tulas in patients whose drain amylase level was measured
was defined according to the ISGPF criteria [15]. In 98
patients, before seeing the reports of the ISGPF, the pres-
ence of pancreatic fistula was defined according to the
criteria of Balcom et al. [16]. The measurable volumes of
drain fluid available on and after postoperative day 3 were
used to measure the drain amylase levels in all patients.
Delayed gastric emptying and postpancreatectomy

Table 1 Background

characteristics and operative (ler(:%% (ler(:pl (])35) p value
procedures of
pancreaticoduodenectomy Age (years), mean and range 78 (75-83) 62 (20-74) <0.05
Gender (male/female) 18/19 59/46 NS
Operative times (min), mean and range 251 (167-400) 265 (140-610) NS
Blood loss (ml), mean and range 802 (250-1700) 788 (90-3090) NS
Performance status (0/1/2) 31/6/0 98/6/1 NS
Soft pancreas 17 (45.9 %) 49 (46.7 %) NS
Diseases NS
Pancreatic cancer 17 35
Bile duct cancer 8 27
Cancer of the ampulla of Vater 4 45
Intraductal papillary mucinous neoplasm 4 8
Chronic pancreatitis 0 14
Others 4 6
PD Pancreaticoduoden'ectomy, Operative procedures NS
PPPD pylorus-preserving PD,
SSPPD subtotal stomach- PPPD 32 96
preserving PD, DPPHR PD 4
duodenum-preserving pancreas SSPPD 1
head resection, NS non- DPPHR 0

significant
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hemorrhage were also defined according to the definitions
proposed by the ISGPS [17, 18].

Operative techniques

Anastomosis between the pancreas and jejunum was
performed using end-to-side two-layer anastomosis. Pan-
creaticojejunostomy without the use of a stenting tube was
devised as follows. Anastomosis of the outer layer was
performed between the pancreatic parenchyma and jejunal
seromuscularis using 3-0 nonabsorbable sutures. Anasto-
mosis between the pancreatic duct and jejunal mucosa was
performed precisely using 5-0 or 6-0 monofilament absorb-
able sutures. With one suture placed in the anterior wall and
multiple sutures placed in the bilateral walls, the duct lumen
was kept open. Interrupted sutures were placed in the anterior
and posterior walls without using a scope. Prophylactic
octreotide was not administered postoperatively.

Anastomosis between the jejunum and the stomach or
duodenum with antecolic reconstruction was made as
straight as possible so as to improve the physical flow until
peristalsis improved. All patients underwent reconstruction
using modified Child’s methods.

PD was performed in all patients by five different sur-
geons using the same operative methods. The procedure
sought to improve and obtain definitive anastomoses and
transection of the pancreas with attention to blood supply at
the stump.

Statistical analysis

A comparison between groups A and B was made using the
Chi-square test, and the averages were compared using
Student’s ¢ test. Differences were considered significant at
p < 0.05. Numerical data are expressed as the mean £ SD.

Results

The patient backgrounds are shown in Table 1. There were
no differences in sex, operative time, amount of blood loss,
performance status, normal pancreas rate, disease distri-
bution or operative procedure between groups A and B.
Age differed in both groups according to the study selec-
tion design.

The preoperative characteristics before PD are shown in
Table 2. There were no differences in body mass index
(BMI), total bilirubin levels or creatinine levels between
groups A and B. However, the serum albumin and hemo-
globin (Hb) levels in group A (albumin 3.6 £ 0.7, Hb
11.9 £ 0.2) were significantly lower than those in group B
(albumin 3.8 + 0.1, Hb 12.9 + 0.1) (p < 0.05). Addi-
tionally, the preoperative complication rate in the elderly
group (54.5 %) was significantly higher than that in the
younger group (38.1 %).

The operative results after PD are shown in Table 3.
There were no differences between the older and younger
groups in mortality (0 vs. 0 %), morbidity (24.3 vs. 29.5 %,
p = 0.362) or postoperative hospital days. There were also
no differences between the two groups in major compli-
cations such as pancreatic fistula (grade A-C) develop-
ment, delayed gastric emptying, intra-abdominal abscess
development, biliary fistula formation and postpancrea-
tectomy hemorrhage.

Discussion

PD has been increasingly used in the expanding elderly
population. In patients with periampullary tumors, PD has
been performed for curative resection during each gener-
ation. However, weighing the risks and indications for
surgical resection is further difficult due to the lack of
clinical data on major intra-abdominal surgery in the

Table 2 Preoperative

characteristics before Group A (n = 37) Group B (n = 105) p value
pancreaticoduodenectomy BMI 2114+ 05 217+ 03 NS
Total bilirubin (mg/dl) 23+04 1.7 £ 0.2 NS
Albumin (g/dl) 3.6 £0.7 3.8+ 0.1 <0.05
Hemoglobin (g/dl) 11.9 £ 0.2 129 £ 0.1 <0.05
Creatinine (mg/dl) 0.74 £+ 0.05 0.67 + 0.02 NS
Preoperative complications 20/37 (54.5 %) 40/105 (38.1 %) <0.05
Hypertension 16 33
Diabetes mellitus 7 28
Brain infarction 0 5
Angina pectoris 3 0
Asthma 0 3
Others 2 2
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g:r:ll:e:tic(())giil(?eﬁecrtes;lf of Group A (n = 37) Group B (n = 105) p value
Mortality 0 0 NS
Morbidity (%) 9(24.3) 31 (29.5) NS
Postoperative hospital days (days) 241 £ 1.8 238+t 14 NS
Complications
Pancreatic fistula (%) 2(5.4) 5(4.8) NS
Delayed gastric emptying (%) 1(2.7) 3(2.9) NS
Intra-abdominal abscess (%) 127 5 (4.8) NS
Biliary fistula (%) 0 2 (1.8) NS
Postpancreatectomy hemorrhage 0 0 NS

elderly [13]. Abdominal surgery in elderly patients is
associated with a high risk of postoperative complications,
and once complications develop, multiple organ failure is
likely to ensue [19]. Pancreaticojejunostomy can be safely
performed without the use of stenting tubes [8]. Internal
stenting of duct-to-mucosa pancreatojejunostomy does not
diminish the rate of pancreatic fistula formation or alter
overall patient outcomes [8, 9]. It is important to evaluate
the use of PD with duct-to-mucosa anastomosis of pan-
creaticojejunostomy without a stenting tube in the elderly
versus younger patients.

In our study, the preoperative complication rate in group
A was significantly higher than that observed in group B.

Cameron et al. [20] reported that advanced age is not a
factor in predicting either morbidity or mortality and that
no differences are observed in elderly patients with respect
to preoperative risk factors such as prior myocardial
infarction, hypertension, diabetes, chronic obstructive
pulmonary disease, peripheral vascular disease and so on.
In the same study, no specific complications were more
frequent in the older group [21]. In our study, postoperative
status was similar in the two groups and no differences
were observed in such parameters as operative time,
amount of blood loss, hospital days and soft pancreas rate.
In addition to the difference in preoperative complications,
the levels of serum albumin and hemoglobin were lower in
the elderly group than in the younger group. This result
indicated that, although the elderly patients had poorer
nutrition than the younger patients, BMI did not differ
between the two groups. Therefore, postoperative care
should be more attentive to these points in elderly patients
than in younger patients.

Some reports have shown that morbidity and mortality
rates are significantly higher in elderly compared to
younger patients [12—-14, 22]. On the other hand, Hodul
et al. [23] reported that PD can be performed safely in
patients 70 years of age or older with morbidity and
mortality rates similar to those observed in younger
individuals. In addition, Lee et al. [24] compared patients
over and under 80 years of age and found no differences
in preoperative comorbidity or postoperative morbidity

(49.4 vs. 48.9 %) and mortality (4.3 vs. 4.4 %). In our
study, neither mortality nor morbidity was significantly
different in the elderly and younger patients. The use of
duct-to-mucosa anastomosis without stenting tubes
appears to be associated with lower rates of pancreatic
fluid leakage and fistula formation, which has been
confirmed by other centers that have used the same
procedure [6, 8, 9]. However, in the absence of com-
parative studies of stenting techniques, conclusions
regarding the efficacy of the nonstenting technique
remain to be established. In recent years, improvements
in surgical techniques and perioperative care of patients
undergoing duct-to-mucosa anastomosis of pancreat-
icojejunostomy without stenting have resulted in declines
in mortality and morbidity rates.

In addition, in our study, there were no differences in
postoperative complications between the two groups.
Similar to the results of other reports, there were no dif-
ferences between the two groups with respect to grave
progress of pancreatic fistulas. The low rate of pancreatic
fistula development after PD observed in our study was due
to the use of nonstenting duct-to-mucosa anastomosis of
pancreaticojejunostomy in all generations, and the inci-
dence of pancreatic fistula development in the elderly
patients was similar to that observed in the younger
patients. Regarding delayed gastric emptying that pro-
longed hospital stays, our study showed no differences
between the two groups. However, the incidence of
delayed gastric emptying in elderly patients has been
reported to be higher than that in younger patients [25, 26].
In this study, anastomosis between the jejunum and the
stomach or duodenum with antecolic reconstruction was
made as straight as possible so as to improve the physical
flow until peristalsis improved. Therefore, the incidence of
delayed gastric emptying in our study was decreased in all
generations compared with that observed in previous
reports [25, 26].

Aging is a significant risk factor for preoperative
patients in poor nutritional condition. However, according
to our procedures, aging is not the only risk factor to
indicate for PD in patients with periampullary disease.
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Conclusion

PD without the use of stenting tubes in duct-to-mucosa
pancreaticojejunostomy can be safely performed in elderly
as well as in younger patients.
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