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Abstract

Purpose: This study investigated the effects of preoperative nutritional status on postoperative outcomes in older adult patients with 
pancreatic adenocarcinoma.

Methods: The background and perioperative factors of patients who underwent pancreatectomy for pancreatic adenocarcinoma be-
tween 2007 and 2020 were retrospectively analyzed.

Results: Patients aged 75 years or over (older adults) were significantly associated with hypertension, upfront surgery, and lower prog-
nostic nutritional index. In addition, these patients had a significantly lower rate of portal vein resection, less blood loss, and shorter op-
eration time than patients aged less than 75 years (non-older adults). During the postoperative course, older adult patients had a higher 
rate of pneumonia and lower overall survival than younger patients, although recurrence‐free survival was comparable. In addition, old-
er adult patients showed preoperative malnutrition as a risk factor for postoperative in‐hospital death.

Conclusion: Surgical treatment for pancreatic cancer in older adult patients was performed safely. However, preoperative malnutrition is 
a risk factor for in‐hospital death and such patients require nutritional support and less‐invasive surgery.
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Introduction

Background
Japan has entered a full-fledged aging society with a declin-

ing birthrate. The late-stage older adult population account-

ed for 17.48 million, or 13.8% of the total population, in fiscal 

year 2009 [1]. The incidence of pancreatic cancer and biliary 

tract cancer has been increasing in recent years, and it is not 

uncommon to perform difficult hepatobiliary and pancreatic 

surgery on older adult patients. Although the application of 

highly invasive hepatobiliary and pancreatic surgery requires 

sufficient verification, there is no clear indicator to determine 

the indication for surgery in older adult patients, which is 

currently left to the attending physician or each institution.

http://crossmark.crossref.org/dialog/?doi=10.15747/ACNM.25.001&domain=pdf&date_stamp=2025-04-01
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Objectives
The CONUT value [2] and Onodera's prognostic nutritional 

index (PNI) [3] are nutritional indices that can be calculated 

from daily blood sampling data, are easy to use, and can be 

performed at general facilities. We selected these two indi-

cators and investigated their usefulness as perioperative risk 

assessment factors for the nutritional status of older adult 

(≥75 years) and non-older adult (<75 years) patients with 

pancreatic cancer.

Methods

Ethics statement
This study was approved by the Ethics Committee of To-

hoku University Graduate School of Medicine (2020-1-322) 

as a “Study of clinicopathologically relevant factors and 

treatment outcomes in pancreatic diseases." The written 

informed consent was waived because this design is a retro-

spective study.

Study design
It is a retrospective cohort study. It was described ac-

cording to the STOBE statement available at: https://www.

strobe-statement.org/.

Setting
This study was done at Tohoku University Hospital be-

tween January 2007 and June 2020. Surgical procedure for 

pancreatic cancer patients were as follows: 

The standard pancreaticoduodenectomy (PD) for pancre-

atic cancer in our department is a subtotal stomach-sparing 

PD in which the stomach is orally dissected 2-4 cm from 

the pyloric ring and standard lymph node dissection. The 

modified Child method is used for reconstruction, and the 

Blumgart method is mainly used for pancreaticojejunostomy 

since 2016, although the two-layer pancreaticojejunostomy 

was used until 2015 [4]. An enteral feeding tube is also im-

planted and postoperative enteral nutrition is used. Distal 

pancreatectomy (DP) with standard lymph node dissection, 

dividing the pancreas just above the portal vein, is the basic 

approach for pancreatic cancer. In open DP, the main pan-

creatic duct is double ligated and the pancreatic stump is 

closed in a fish-mouth fashion; however, in laparoscopic sur-

gery, the stump is closed with an automatic suturing device.

Participants
We included 549 patients with pancreatic cancer who un-

derwent resection in the Department of General Surgery, 

Tohoku University Hospital between January 2007 and June 

2020. A total of 122 patients (22.2%) were aged 75 years or 

older (older adult group) with the remaining 427 patients 

(77.8%) aged less than 75 years (non-older adult group).

Variables
The following background factors, intraoperative factors, 

and postoperative outcomes of the older adult and non-older 

adult groups were reviewed in the medical records and our 

department database for retrospective evaluation. Back-

ground factors included age, sex, comorbidities (hyperten-

sion, diabetes), preoperative chemotherapy, stage of disease, 

and preoperative nutritional indices such as PNI and CONUT 

values. Intraoperative factors included surgical technique, 

portal vein resection, operative time, blood loss, and R0 re-

section. The postoperative outcome measures included all 

complications, major complications, hospital mortality, post-

operative pancreatic fistula, surgical site infection (SSI), organ 

space SSI, pneumonia, sepsis, thrombosis, postoperative hos-

pital stay, readmission within 30 days, overall survival, and 

recurrence-free survival. Severe complications were defined 

as IIIa or higher of the Clavien-Dindo classification [5], and 

postoperative pancreatic fistula was defined according to the 

criteria of the revised International Study Group on Pancreat-

ic Surgery [6]. Staging was described in accordance with the 

7th edition of the General Rules for the Study of Pancreatic 

Cancer [7]. Patients were followed up every 3 months after 

surgery as outpatients, and the presence or absence of recur-

rence was confirmed mainly by imaging tests. Overall survival 

and recurrence-free survival were defined as the period from 

the date of surgery to the date of death, the date of recurrence 

confirmation, or the date of the last outpatient visit, with the 

date of recurrence confirmation being the date when recur-

rence was confirmed by imaging tests. Recurrence-free sur-

vival was terminated in the case of death without recurrence.

Bias
There was no selection bias reportable.

Data sources
Data were from the patient’s medical records.

Measurements
We compared the background, intraoperative, and postop-

erative factors between the older adult and non-older adult 

patients, and confirmed the background and perioperative 

characteristics of older adult patients undergoing pancreatic 

cancer resection. The PNI and CONUT values were calcu-

lated using the following formula, and patients with PNI less 

than 40 were classified as malnourished.

https://www.strobe-statement.org/
https://www.strobe-statement.org/
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Fig. 1. CONUT value calculation table.

Albumin level (mg/dL) ≥3.50
(0 points)

3.00–3.49
(1 point)

2.50–2.99
(2 points)

<2.50
(3 points)

Total lymphocyte count (/µL) ≥1,600
(0 points)

1,200–1,599
(1 point)

800–1,199
(2 points)

<800
(3 points)

Total cholesterol (mg/dL) ≥180
(0 points)

140–179
(1 points)

100–139
(2 points)

<100
(3 points)

Nutrition levels Normal Slight anomaly Moderate anomaly Anomalous anomaly

CONUT value (total score) 0–1 points 2–4 points 5–8 points 9–12 points

PNI=10×(albumin value)+0.005×(total lymphocyte count), 

CONUT values [2] were calculated as shown in Fig. 1.

A score of 0 to 1 is normal, 2 to 4 is mildly abnormal, 5 to 8 

is moderately abnormal, and 9 or more is severely abnormal. 

In this study, patients with moderate or severe abnormalities 

with a CONUT value of 5 or higher were defined as malnour-

ished.

Study size
Since all target patients were recruited and included ac-

cording to the selection criteria, no sample size estimation 

was done.

Statistical methods
Continuous variables are presented as the mean±standard 

deviation if they followed a normal distribution, or as the me-

dian and range if they did not. For nominal variables, either 

the chi-square test or the Fisher direct probability calculation 

method was used. Survival rates were statistically analyzed 

using the log-rank test with the Kaplan-Meier method. A 

P-value of less than 0.05 was defined as statistically signifi-

cant.

Results

Characteristics of resected pancreatic cancer cases in 
older adult patients

A comparison of background factors showed that 80 

(65.5%, P<0.001) of the patients in the older adult group 

had coexisting hypertension, and the number of patients 

who received pre-operative chemotherapy was significantly 

lower (P<0.001) (Table 1). Preoperative CONUT values were 

not significantly different between the two groups, but pre-

operative PNI was 43.0±5.7 in the older adult group, which 

was significantly lower (P=0.032). There was no difference 

in stage between the two groups. On the other hand, DP was 

performed significantly higher in the older adult group than 

in the non-older adult group (P=0.007), with total pancre-

atectomy (TP) being less common in the older adult group. 

In addition, 33 patients underwent combined portal vein re-

section (27.1%, P<0.001), and operative time and blood loss 

were also significantly lower than patients in the non-older 

adult group (P<0.001 for each).

When examining the postoperative course, there was no 

difference in overall postoperative complications or major 

complications, and postoperative pancreatic fistula tended to 

be more common in the older adults, but with no significant 

difference (P=0.058) (Table 2).

Postoperative pneumonia occurred in 13 patients in the 

older adult group (10.6%), which was significantly higher 

than that in the non-older adult group (P=0.02). Long-term 

prognosis showed that overall survival was significantly lower 

in the older adult group than in the non-older adult (P=0.002) 

(Fig. 2A). However, there was no significant difference in re-

currence-free survival (Fig. 2B).

Perioperative outcomes based on nutritional indices
Nutritional disorders were defined in 36 (29.5%) of the 122 

older adult patients using PNI, and 31 (25.4%) were identified 

by CONUT values. Comparing the cases of pancreatic cancer 

resection in the older adult group between PNI 40 or less and 

the other groups, there was no difference in background fac-

tors, but there were seven cases of preoperative chemothera-

py in the PNI 40 or less group (19.4%), which was significant-

ly less (P=0.022) (Table 3). Although postoperative outcomes 

were similar, mortality after pancreatectomy was significantly 

higher in the PNI 40 or less group, with three (8.3%) deaths in 

the hospital (P=0.042) (Table 4).

On the other hand, in the CONUT classification, the group 

with nutritional disorders did not differ from the group with-

out nutritional disorders in terms of background factors (Ta-

ble 5). However, as with the PNI classification, postoperative 

mortality was significantly higher in patients with nutritional 

disorder (P<0.001) (Table 6). The four deaths among old-
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er adult patients were all due to infectious complications, 

except for one death due to primary disease, but no other 

trends were observed (Table 7). In these patients, there were 

one case of high intraoperative blood loss due to invasive 

surgery including portal vein and celiac axis resection, and 

two cases of postoperative pancreatic fistula, which resulted 

in infectious complications.

Discussion

Key results
Older adult patients with pancreatic cancer after resection 

had more hypertension (65.5%) and received less preoper-

ative chemotherapy than non-older adult patients. Preop-

erative PNI was lower (43.0±5.7), but CONUT values were 

Table 1. Comparison of the background and intraoperative factors between the older adult and non-older patients

<75 yr ≥75 yr P-value
Sex (male:female) 253:174 69:53 0.594
Preoperative CONUT value 2 (0-11) 3 (0-9) 0.260
Preoperative PNI 44.3±6.0 43.0±5.7 0.032a

Diabetes mellitus 220 (51.5) 61 (50.0) 0.837
Hypertension 199 (46.6) 80 (65.5) <0.001a

Preoperative chemotherapy 230 (53.8) 43 (35.3) <0.001a

Stage of an illness 0 3 (0.7) 2 (1.6) 0.070
IA 29 (6.8) 8 (6.6)
IB 7 (1.6) 1 (0.8)
IIA 98 (22.9) 43 (35.2)
IIB 233 (54.6) 60 (49.2)
III 5 (1.2) 0
IV 52 (12.2) 8 (6.6)

Operative procedure PD 248 (58.1) 61 (50.0)
DP 118 (27.6) 51 (41.8) 0.007a

TP 61 (14.3) 10 (8.2)
Combined portal vein resection 172 (40.3) 33 (27.1) 0.008a

Operation time (min) 534 (150–1,160) 481 (182–851) <0.001a

Amount of blood loss (mL) 1,179 (22–7,250) 906 (63–9,695) <0.001a

R0 resection 358 (83.8) 100 (82.0) 0.597
Values are presented as median (range), mean±SD, or number (%).
PNI, prognostic nutritional index; PD, pancreaticoduodenectomy; DP, distal pancreatectomy; TP, total pancreatectomy; SD, standard deviation.
aStatistically significant differences.

Table 2. Comparison of postoperative results between resected pancreatic cancer cases in older adult and non-older patients

<75 yr ≥75 yr P-value
Postoperative hospital stay (day) 24 (5–193) 25 (3–415) 0.858
Total complications 328 (76.8) 87 (71.3) 0.232
Serious complications 121 (28.3) 36 (29.5) 0.820
Death in hospital 11 (2.5) 4 (3.2) 0.752
Readmission within 30 day 19 (15.5) 54 (12.6) 0.613
SSI 106 (24.8) 36 (29.5) 0.294
Organ space SSI 71 (16.6) 24 (19.6) 0.419
Postoperative pancreatic fistula 56 (13.1) 25 (20.4) 0.058
Postoperative pneumonia 21 (4.9) 13 (10.6) 0.020a

Septicemia 26 (6.0) 6 (4.9) 0.826
Thrombosis 22 (5.7) 7 (5.1) 0.818
Values are presented as median (range) or number (%).
SSI, surgical site infection.
aStatistically significant differences.
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Fig. 2. Long-term outcomes after pancreatic cancer resection in older adult (≥75 yeasr) and non-older (<75 years) patients. Com-
paring patients aged ≥75 years with those aged <75 years, the overall survival rate was significantly better in patients aged <75 years 
(P=0.002) (A). However, the two groups had no significant difference in recurrence-free survival (P=0.198) (B).
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(29.5%) of the 122 late-stage elderly patients, and 31 (25.4%) 
were identified by CONUT values. Comparing the cases of 
pancreatic cancer resection in the elderly group between 
PNI40 and other groups, there was no difference in back-
ground factors, but there were seven cases of preoperative 
chemotherapy in the PNI40 and below group, and seven 
cases of preoperative chemotherapy in the PNI40 and below 
group, and one case of preoperative chemotherapy in the 
PNI40 and below group (19.4%) which was significantly less 
(P=0.022, Table 3). On the other hand, postoperative out-
comes, including complications, were similar. Postoperative 
outcomes of elderly patients with pancreatic cancer were 
significantly higher in the PNI40 or lower group, with three 
(8.3%) deaths in the hospital (P=0.042, Table 4).

On the other hand, in the CONUT classification, the group 

with nutritional disorders did not differ from the group with-
out nutritional disorders in terms of background factors (Table 
5). However, as with the PNI classification, postoperative 
mortality was significantly higher in hospital mortality rate 
(P<0.00, Table 6). The four deaths among late-onset patients 
were all due to infectious complications, with the exception 
of one death from primary disease, but no other trends were 
observed (Table 7). However, there was one case with a high 
blood loss rate due to a more invasive surgery than conven-
tional pancreatectomy, including portal vein and celiac trunk 
complications (Table 6). 

In addition, there were two cases of postoperative pancre-
atic fistula, which resulted in infectious complications and 
two cases of postoperative pancreatic fistula resulted in infec-
tious complications.

Fig. 2. Long-term outcomes after pancreatic cancer resection in elderly and non-elderly patients. Comparing resected pancreatic can-
cer patients aged 75 years or older with those aged <75 years, the overall survival rate was significantly better in patients aged <75 
years (I=0.005) (A). However, there was no significant difference in recurrence-free survival between the two groups (B).
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Table 2. Comparison of postoperative results between resected pancreatic cancer cases in elderly and non-elderly patients

Under 75 years old 75 years of age or older P-value

Postoperative hospital stay 24 (5–193) 25 (3–415) 0.858

Total complications 328 (76.8) 87 (71.3) 0.232

Serious complications 121 (28.3) 36 (29.5) 0.820

Death in hospital 11 (2.5) 4 (3.2) 0.752

Readmission within 30 days 19 (15.5) 54 (12.6) 0.613

SSI 106 (24.8) 36 (29.5) 0.294

Organ lumen SSI 71 (16.6) 24 (19.6) 0.419

Postoperative pancreatic fistula 56 (13.1) 25 (20.4) 0.058

Postoperative pneumonia 21 (4.9) 13 (10.6) 0.020a

Septicemia 26 (6.0) 6 (4.9) 0.826

Thrombosis 22 (5.7) 7 (5.1) 0.818

Values are presented as number (range) or number (%).
SSI = surgical site infection.
aStatistically significant differences.
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Table 3. Background and intraoperative factors of late-stage elderly pancreatic cancer cases grouped by PNI40

PNI≤40 PNI>40 P-value
Sex (male:female) 24:12 45:41 0.165
Hypertension 26 (72.2) 54 (62.8) 0.404
Diabetes mellitus 19 (52.8) 42 (48.8) 0.842
Preoperative chemotherapy 7 (19.4) 36 (41.8) 0.022a

Operative procedure PD 21 (58.3) 40 (46.5) 0.536
DP 14 (38.9) 37 (43.0)
TP 1 (2.8) 9 (10.5)

Combined portal vein resection 12 (33.3) 21 (24.4) 0.372
Operation time (min) 502 (182–851) 470 (202–845) 0.306
Amount of blood loss (mL) 1,222 (82–9,639) 834 (63–9,695) 0.149
R0 resection 28 (77.8) 72 (83.7) 0.529
Values are presented as number (%) or median (range).
PNI, prognostic nutritional index; PD, pancreaticoduodenectomy; DP, distal pancreatectomy; TP, total pancreatectomy.
aStatistically significant differences.

Table 4. Postoperative outcomes of older adult patients with pancreatic cancer grouped by PNI40

PNI≤40 PNI>40 P-value
Postoperative hospital stay (day) 27.5 (3–163) 24 (10–415) 0.355
Total complications 28 (77.8) 59 (68.6) 0.382
Serious complications 14 (38.9) 22 (25.6) 0.191
Death in hospital 3 (8.3) 1 (1.2) 0.042a

Readmission within 30 day 3 (8.3) 16 (18.6) 0.181
SSI 12 (33.3) 24 (27.9) 0.663
Organ space SSI 8 (22.2) 16 (18.6) 0.627
Postoperative pancreatic fistula 7 (19.4) 18 (20.9) 0.852
Postoperative pneumonia 6 (16.1) 7 (8.1) 0.200
Septicemia 1 (2.7) 5 (5.8) 0.669
Thrombosis 4 (11.1) 3 (3.5) 0.193
Values are presented as median (range) or number (%).
PNI, prognostic nutritional index; SSI, surgical site infection.
aStatistically significant differences.
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Table 5. Background and intraoperative factors of older adult patients with pancreatic cancer grouped by CONUT values

No nutritional disorders Nutritional disorders P-value
Sex (male:female) 48:43 21:10 0.207
Hypertension 21 (67.7) 59 (64.8) 0.829
Diabetes mellitus 17 (54.8) 44 (48.3) 0.677
Preoperative chemotherapy 35 (38.5) 8 (25.8) 0.276
Operative procedure PD 43 (47.2) 18 (58.1) 0.388

DP 39 (42.9) 12 (38.7)
TP 9 (9.9) 1 (3.2)

Combined portal vein resection 24 (26.4) 9 (29.0) 0.816
Operation time (min) 471 (202–845) 498 (182–851) 0.462
Amount of blood loss (mL) 870 (63–9,695) 1,145 (82–9,639) 0.432
R0 resection 76 (83.5) 24 (77.4) 0.565
Values are presented as number (%) or median (range).
PD, pancreaticoduodenectomy; DP, distal pancreatectomy; TP, total pancreatectomy.

Table 6. Postoperative outcomes of older adult patients with pancreatic cancer grouped by CONUT value

No nutritional disorders Nutritional disorders P-value
Postoperative hospital stay (day) 24 (10–415) 28 (3–100) 0.085
Total complications 61 (67.0) 26 (83.8) 0.106
Serious complications 25 (27.5) 11 (35.5) 0.494
Death in hospital 0 4 (12.9) <0.001a

Readmission within 30 day 17 (18.7) 2 (6.5) 0.151
SSI 25 (27.4) 11 (35.5) 0.494
Organ space SSI 18 (19.8) 6 (19.4) 0.958
Postoperative pancreatic fistula 20 (21.9) 5 (16.1) 0.799
Postoperative pneumonia 8 (8.8) 5 (16.1) 0.312
Septicemia 4 (4.4) 2 (6.4) 0.643
Thrombosis 5 (5.5) 2 (6.5) 0.845
Values are presented as median (range) or number (%).
SSI, surgical site infection.
aStatistically significant differences.

Table 7. Pancreatic cancer in-hospital deaths in older adult patients

Age Sex Technique PVR Blood loss 
(mL)

Operation 
time (min)

Postoperative 
pancreatic 

fistula
PNI CONUT Cause of death

1 76 Male DP None 9,639 453 Yes 37.1 5 Renal failure, pneumonia
2 75 Male DP-CAR None 350 535 None 41.4 5 Pancreatic cancer liver 

metastasis
3 79 Women SSPPD None 545 531 Yes 29.7 8 Sepsis
4 82 Male SSPPD, right colon resection Yes 1,483 529 None 36.7 6 Sepsis, ARDS
PVR, portal vein combined resection; PNI, prognostic nutritional index; DP, distal pancreatectomy; DP-CAR, distal pancreatectomy with celiac axis 
resection; SSPPD, subtotal stomach-preserving pancreaticoduodenectomy; ARDS, acute respiratory distress syndrome.

similar. Surgeries were less extensive, with shorter duration 

and less blood loss. Postoperative pneumonia incidence and 

overall mortality were significantly higher among older adult 

patients, though recurrence-free survival was similar. Nutri-

tional disorders, defined by low PNI or CONUT values, sig-

nificantly correlated with increased postoperative mortality, 

primarily due to infectious complications, including pancre-

atic fistula.
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Interpretation/comparison with previous studies
Pancreatectomy, including PD and TP, is a difficult and 

highly invasive procedure that requires careful management 

in older adult patients. The risk of pancreatic fistula is partic-

ularly high in PD, and the incidence of postoperative compli-

cations and mortality rates are reported to be 41.6% and 2.8%, 

respectively, even with the improvement of surgical tech-

niques and the development of perioperative management 

[8]. However, there are an increasing number of reports in 

recent years showing that PD for the older adult has compa-

rable postoperative outcomes to those for younger patients 

[9,10]. In this study, we compared the postoperative results 

between older adult and non-older adult patients, and found 

that pancreatectomy can be performed safely in older adult 

patients as in previous reports. However, the older adult 

patients had lower preoperative PNI, more nutritional prob-

lems, and more preoperative comorbidities. On the other 

hand, the perioperative results showed that the postoperative 

outcome of the older adult patients was relatively good, even 

if they had preoperative nutritional problems. Although the 

influence of preoperative patient selection is undeniable, it 

is also possible that the incidence of postoperative compli-

cations was reduced by shifting to less invasive procedures 

and by efforts to reduce blood loss and operation time. Even 

so, not all complications were controlled, and postoperative 

pneumonia was more common in the older adult group.

The incidence of postoperative pneumonia in the older 

adult was significantly higher than that in the non-older adult 

group. Prevention of postoperative pneumonia in the older 

adult requires not only reduction of surgical invasiveness but 

also more multifaceted medical care. The effectiveness of 

oral care in reducing postoperative infectious complications 

after PD surgery [11] and the introduction of a perioperative 

management team in preventing pneumonia [12] have been 

reported, suggesting that there is room for further improve-

ment in the prevention of postoperative pneumonia in older 

adult patients with pancreatic cancer.

In a study of long-term prognosis in older adult patients 

with pancreatic cancer, overall survival was significantly low-

er than that in non-older adult patients, but recurrence-free 

survival was similar. Although it is difficult to make a general-

ized statement because the study did not match the surgical 

technique and stage, the overall survival rate was probably 

influenced by the median age (78 years) and comorbidities 

in the older adult group. On the other hand, there was no 

difference in recurrence-free survival or R0 resection rate, 

suggesting that surgical resection for pancreatic cancer in the 

older adult is comparable to that in the non-older adults. In 

addition, it is interesting to note that preoperative chemo-

therapy was administered at a significantly lower rate in older 

adult patients with pancreatic cancer. Currently, the standard 

treatment for resectable pancreatic cancer is pre-operative 

chemotherapy with gemcitabine plus S1 and surgical resec-

tion, but the PREP-02/JSAP-05 trial, on which this standard is 

based, did not enroll patients aged 80 or older [13]. Although 

the long-term prognosis was not examined in our study, 39 

(31.9%) of the patients in the late-stage older adult group 

were aged 80 years or older.

Considering that the outcomes of resected patients are 

similar, it is possible that preoperative chemotherapy is un-

necessary for patients over 80 years of age. The necessity of 

preoperative treatment for pancreatic cancer patients over 

80 years of age should also be considered in the future. In 

addition, among resected pancreatic cancer patients in the 

older adults, significantly more patients with a PNI of 40 or 

less did not receive preoperative chemotherapy. Although 

our institution does not conduct nutritional assessment as a 

preoperative treatment criterion for pancreatic cancer, it is 

possible that patients were selected a priori based on nutri-

tional assessment. In this sense, the significance of nutrition-

al evaluation as a requirement for preoperative treatment of 

pancreatic cancer in the older adults may be significant.

In older adult patients with pancreatic cancer, preoper-

ative nutritional disorders were considered a risk factor for 

post-operative hospital mortality, although they did not affect 

other complications. Ishida et al. [14] compared preoperative 

nutritional status and postoperative complications in PD and 

reported that postoperative complications were significantly 

more frequent in patients with preoperative nutritional prob-

lems than in normal patients when the effect of pancreatic 

fistula was excluded. Older adult patients have a decline in 

immune function associated with aging, and aging has been 

cited as a poor prognostic factor in patients with sepsis [1]. 

Yanagawa et al. [15] also studied gastric cancer patients with 

pyloric stenosis, and reported that poor preoperative nutri-

tion was associated with a high risk of postoperative infec-

tious complications. In this report, three out of four patients 

who died in the hospital also had infectious complications, 

suggesting that older adult patients with preoperative malnu-

trition who underwent pancreatic cancer resection are more 

prone to infectious complications and more likely to develop 

serious complications.

It is also interesting to note that in this comparison be-

tween older adult and non-older adult patients, the older 

adult patients had significantly lower PNI, whereas no differ-

ence was observed in CONUT scores. Although both PNI and 

CONUT included albumin and total lymphocyte counts as 

calculation factors, total cholesterol, which is considered an 
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indicator of lipid metabolism, was included only in CONUT. 

Nutritional improvement has been reported by administer-

ing pancrelipase to patients with pancreatic exocrine insuffi-

ciency [16], and the effect on pancreatic cancer patients may 

be equivalent to that of pancrelipase. Early administration of 

pancrelipase in pancreatic cancer patients may improve pre-

operative nutritional status and postoperative outcomes.

Limitations
It was a single-center, retrospective study and that surgical 

treatment was likely to have been performed only in select-

ed patients with older adult disease. In addition, we did not 

include any nutritional indices such as muscle mass, per-

formance status, hypertension, and diabetes mellitus in this 

study. However, it is also true that a simpler and more objec-

tive evaluation index is required in daily clinical practice, and 

the development of a more versatile index is expected in the 

future.

Conclusion
We examined cases of pancreatic cancer resection in the 

older adults, and found that surgical treatment was safe and 

less invasive, although many patients with pancreatic cancer 

in the older adults were accompanied by nutritional disor-

ders. However, preoperative malnutrition is a risk factor for 

in-hospital mortality, and it is necessary to take measures 

such as improving malnutrition and avoiding over-invasive 

surgery.
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