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Introduction

In Japan, the percentage of the population 65 years or 

older in 2009 was 23%, which was then the highest in the 

world1.  By 2030, the percentage of the population older 

than 65 years is predicted to be 31%, and the percentage 

older than 75 years is predicted to be 20%.  Aging may 

lead to the development of various malignancies.  For an 

aging society, assessing therapeutic outcomes after curative 

resection in extremely elderly patients with hepatobiliary‑

pancreatic malignancy is important2,3.  For this reason, in 

the present study we retrospectively investigated therapeu‑

tic outcomes, including postoperative complications and 

hospital stay, in extremely elderly patients (80 years or old‑
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ABSTRACT
Background : For an aging society, assessment of therapeutic outcome after curative resection 

of extremely elderly patients with hepatobiliary‑pancreatic malignancy is important. 
Patients and Methods : The subjects were 25 patients 80 years or older who underwent elective 

pancreatic or hepatic resection for hepatobiliary-pancreatic malignancies from 2005 through 2012 at 
The Jikei University Hospital.  We retrospectively investigated the therapeutic outcome, including 
postoperative complications and hospital stay. 

Results : Eleven patients (aged 80 to 86 years) underwent elective pancreatic resection, consist‑
ing of pancreaticduodenectomy in 8 patients and distal pancreatectomy in 3 patients.  Postoperative 
complications occurred in 3 patients and included chylous ascites, bile leakage, and rupture of a pseu‑
doaneurysm related to pancreatic leakage in 1 patient each.  All patients made satisfactory recover‑
ies and were discharged on postoperative day (POD) 15 to 47 (median, POD 25).  Fourteen patients 
(aged 80 to 90 years) underwent elective hepatic resection, consisting of right lobectomy in 2 pa‑
tients, extended right lobectomy in 1 patient, central bisegmentectomy in 1 patient, subsegmentecto‑
my in 3 patients, lateral segmentectomy in 3 patients, and partial resection in 4 patients.  Postopera‑
tive complications occurred in 2 patients and included bile leakage in 1 patient and hepatic failure in 1 
patient.  All patients made satisfactory recoveries and were discharged on POD 9 to 62 (median, 
POD 14.5). 

Conclusion : Pancreatic or hepatic resection can be safely performed for extremely elderly pa‑
tients, provided that the patients’ general physical condition is good and perioperative management is 
appropriate.� (Jikeikai Med J 2013 ; 60 : 65-8)
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er) who had undergone elective pancreatic or hepatic resec‑

tion for hepatobiliary‑pancreatic malignancies.

Patients and Methods

The subjects were 25 patients 80 years or older who 

underwent elective pancreatic or hepatic resection for hep‑

atobiliary‑pancreatic malignancies from January 2005 

through July 2012 at the Department of Surgery, The Jikei 

University Hospital, Tokyo, Japan.  The extent of hepatic 

resection was determined on the basis of the retention rate 

of indocyanine green at 15 minutes before surgery and in 

reference to the hepatic reserve described by Miyagawa et 

al.4.  All patients received preoperative immunonutrition 

and underwent pulmonary rehabilitation.  Patients stayed 

in the intensive care unit at least until postoperative day 

(POD) 1 and started to walk on POD 1 or 2, if possible.  

Postoperative complications, such as pancreatic leakage, 

bile leakage, and hepatic failure, were diagnosed and classi‑

fied according to the Clavien‑Dindo classification5.

Recurrence of cancer was defined as local or distant 

metastatic tumors newly detected with ultrasonogaphy, 

computed tomography, or magnetic resonance imaging with 

or without increases in the serum level of carcinoembryonic 

antigen, carbohydrate antigen 19‑9, α‑fetoprotein, or pro‑

tein induced by vitamin K absence or antagonist‑II.

This retrospective study was approved by the Ethics 

Committee of The Jikei University School of Medicine 

(#21‑121).

Results

Table 1 shows characteristics and therapeutic out‑

comes of extremely elderly patients who underwent pan‑

creatic resection.  Eleven patients (aged 80 to 86 years) 

underwent elective pancreatic resection, consisting of pan‑

creaticduodenectomy in 8 patients and distal pancreatecto‑

my with splenectomy in 3 patients.  Postoperative compli‑

cations occurred in 3 patients (27.3%) and included chylous 

ascites, bile leakage and rupture of pseudoaneurysm related 

to pancreatic leakage in 1 patient each.  All patients made 

satisfactory recoveries and were discharged on POD 15 to 

47 (median, POD 25).  Four of the 11 patients had recur‑

rence of the primary cancer with a median follow‑up period 

of 13 months ; 2 of these patients died of recurrence, and 1 

patient died of aspiration pneumonitis at another hospital.

Table 2 shows characteristics and therapeutic out‑

comes of extremely elderly patients who underwent hepatic 

resection.  Fourteen patients (aged 80 to 90 years) under‑

went elective hepatic resection, which consisted of right lo‑

bectomy in 2 patients, extended right lobectomy in 1 pa‑

tient, central bisegmentectomy in 1 patient, subsegment‑ 

ectomy in 3 patients, lateral segmentectomy in 3 patients, 

and partial resection in 4 patients.  Postoperative compli‑

cations occurred in 2 patients (14.3%) and included bile 

leakage and hepatic failure in 1 patient each.  All patients 

made satisfactory recoveries and were discharged on POD 

9 to 62 (median, POD 14.5).  Nine of the 14 patients had 

Table 1.  Patient characteristics and therapeutic outcomes of extremely elder patients who underwent pancreatic resection

Age
(years) Gender Diagnosis Procedure

Postoperative
complications 

(C-D)

Postoperative
hospital stay 

(days)

Recurrence
(years)

Status
(years)

Coexistence
disease

81 M BC PD None 47 LN (3.0) Alive (4.5) OMI, HT

82 F PC PD None 28 None (6.0) Alive (6.0) HT

80 M PC PD None 26 None (3.7) Alive (3.7) DM

80 F PC PD None 16 LN, Liver (0.7) Dead (0.9) HT

83 F PC PD Chylous ascites (IIIa) 40 LR, Liver (0.6) Dead (0.8) HT, DM

82 M PC PD None 25 None (0.7)   Dead (0.7)* HT, CI

80 M PC PD Bile leakage (I) 15 None (1.1) Alive (1.1) None

82 M BC PD Rupture of
Pseudoaneurysm (IIIa)

45 None (1.1) Alive (1.1) HT, DM

86 M PC DP None 15 None (6.5) Alive (6.5) HT

81 M PC DP None 15 None (3.0) Alive (3.0) None

80 M PC DP None 16 Liver (0.8) Alive (1.1) HT

BC, bile duct cancer ; PC, pancreatic cancer ; PD, pancreaticoduodenectomy ; DP, distal pancreatectomy ; C‑D, Clavien‑Dindo 
classification ; LN, lymph node ; LR, local recurrence ; OMI, old myocardial infarction ; HT, hypertension ; DM, diabetes mellitus ; CI, 
cerebral infarction ; *died due to aspiration pneumonitis
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recurrence of primary cancer, with a median follow‑up peri‑

od of 29 months ; 5 of these patients died of recurrent dis‑

ease.

Discussion

For extremely elderly patients, medical intervention 

remains controversial.  Recent improvements in surgical 

techniques, instruments, and postoperative care have im‑

proved short‑term therapeutic outcomes, including de‑

creased rates of mortality and morbidity6, but hepatobiliary‑

pancreatic surgery is still associated with a risk of death.  

However, surgical resection is the most effective and poten‑

tially curative treatment for hepatobiliary‑pancreatic malig‑

nancies7,8.  In elderly patients, assessment of patients’ 

physical condition, coexisting diseases, and nutritional sta‑

tus and appropriate perioperative management are more 

important than in younger patients. 

In the present series of patients 80 years or older who 

underwent pancreatic or hepatic resection for hepatobili‑

ary-pancreatic malignancies, the mortality rate was 0%, and 

the morbidity rates were 27.3% for pancreatic resection and 

14.3% for hepatic resection.  The morbidity rates for this 

series trended to be lower than those of both younger pa‑

tients and elderly patients (aged 27 to 84 years) at our de‑

partment, which were 50.0% for pancreatic resection9 and 

of 29.2% to 33.3% for hepatic resection10,11.

In the present series, 4 of 7 patients with hepatocellu‑

lar carcinoma (HCC) did not have hepatitis B or C virus in‑

fection.  In patients with hepatitis virus-negative HCC, 

remnant liver function may be better and the recurrence 

rate may be lower than those in patients with hepatitis B or 

C virus infection12.  In addition, the percentage of elderly 

patient is greater among patients with hepatitis virus‑nega‑

tive HCC than among patients with hepatitis C virus‑asso‑

ciated HCC12.  Therefore, elderly patients with HCC may 

benefit from surgical resection, especially if they are free of 

hepatitis virus infection.

Conclusion

Although hepatobiliary‑pancreatic surgery is associat‑

ed with a risk of death, pancreatic or hepatic resection is 

possible for extremely elderly patients, provided that the 

patients’ general physical condition is good and periopera‑

tive management is appropriate.

Authors have no conflict of interest.

References

1.	 Muramatsu N, Akiyama H.  Japan : super‑aging society pre‑
paring for the future.  Gerontologist. 2011 ; 51 : 425‑32.

Table 2.  Patient characteristics and therapeutic outcomes of extremely elder patients who underwent hepatic resection

Age
(years) Gender Diagnosis Procedure

Postoperative
complications 

(C-D)

Postoperative
hospital stay 

(days)

Recurrence
(years)

Status
(years)

Coexistence
disease

80 M HCC (HCV) RL Bile leakage (IIIa) 62 Liver (1.1) Dead (2.6) None

82 F HCC (NBNC) RL None 18 Liver (1.6) Alive (3.7) HT, DM

80 M HC ERL Hepatic failure (II) 44 LR, PC (0.4) Dead (0.6) HT

80 M HCC (HCV) PR None 10 None (3.6) Alive (3.6) None

80 M HCC (HCV) PR None 16 Liver (0.8) Alive (2.4) None

80 F CRLM CBS None 12 Lung (0.3) Alive (3.0) HT

81 M HCC (NBNC) PR None 12 Liver (0.8) Dead (2.4) DM

80 M CRLM LS None 12 None (3.3) Alive (3.3) None

84 F CRLM LS None 18 Liver (0.1) Dead (1.1) HT, DM, COPD

83 M CRLM SS None 12 Lung (0.3) Dead (0.5) Hypothyroidism

81 F CRLM SS None 16 None (2.9) Alive (2.9) BP

85 M CRLM PR None   9 None (1.5) Alive (1.5) HT, DM

83 M HCC (NBNC) SS None 13 None (1.0) Alive (1.0) HT, DM, CI

90 M HCC (NBNC) LS None 19 Liver (0.4) Alive (1.0) HT

HCC, hepatocellular carcinoma ; HC, hilar cholangiocarcinoma ; CRLM, colorectal cancer liver metastasis ; HCV, hepatitis virus 
C ; NBNC, non‑B non‑C hepatitis ; RL, right lobectomy ; PR, partial resection ; CBS, central bisegmentectomy ; LS, lateral segment
ectomy ; SS, subsegmentectomy ; C‑D, Clavien‑Dindo classification ; LR, local recurrence ; PC, peritoneal carcinomatosis ; HT, 
hypertension ; DM, diabetes mellitus ; COPD, Chronic Obstructive Pulmonary Disease ; BP, bullous pemphigoid, CI, cerebral infarction



H. Shiba, et al.68 Vol. 60, No. 4

2.	 Suda T, Nagashima A, Takahashi S, Kanefuji T, Kamimura K, 
Tamura Y, et al.  Active treatments are a rational approach for 
hepatocellular carcinoma in elderly patients.  World J Gastro‑
enterol. 2013 ; 19 : 3831‑40.

3.	 Wu CC, Chen JT, Ho WL, Yeh DC, Tang JS, Liu TJ, et al.  Liv‑
er resection for hepatocellular carcinoma in octogenarians.  
Surgery. 1999 ; 125 : 332‑8.

4.	 Miyagawa S, Makuuchi M, Kawasaki S, Kakazu T.  Criteria 
for safe hepatic resection.  Am J Surg. 1995 ; 169 : 589‑94.

5.	 Dindo D, Demartines N, Clavien PA.  Classification of surgi‑
cal complications : a new proposal with evaluation in a cohort 
of 6336 patients and results of a survey.  Ann Surg. 2004 ;  
240 : 205‑13.

6.	 Oliveira‑Cunha M, Malde DJ, Aldouri A, Morris‑Stiff G, Me‑
non KV, Smith AM.  Results of pancreatic surgery in the 
elderly : is age a barrier?　HPB (Oxford). 2013 ; 15 : 24‑30.

7.	 Rodgers MS, McCall JL.  Surgery for colorectal liver metas‑
tases with hepatic lymph node involvement : a systematic re‑
view.  Br J Surg. 2000 ; 87 : 1142‑55.

8.	 Tani M, Kawai M, Hirono S, Ina S, Miyazawa M, Nishioka R, 
et al.  A pancreaticoduodenectomy is acceptable for periam‑

pullary tumors in the elderly, even in patients over 80 years of 
age.  J Hepatobiliary Pancreat Surg. 2009 ; 16 : 675‑80.

9.	 Shiba H, Misawa T, Fujiwara Y, Futagawa Y, Furukawa K, 
Haruki K, et al.  Negative impact of fresh frozen plasma 
transfusion on prognosis of pancreatic ductal adenocarcinoma 
after pancreatic resection.  Anticancer Res. 2013 ; 33 : 
4041‑7.

10.	 Shiba H, Ishii Y, Ishida Y, Wakiyama S, Sakamoto T, Ito R, et 
al.  Assessment of blood products use as predictors of pulmo‑
nary complications and surgical site infection after hepatecto‑
my for hepatocellular carcinoma.  J Hepatobiliary Pancreat 
Surg. 2009 ; 16 : 69‑74.

11.	 Shiba H, Ishida Y, Haruki K, Furukawa K, Fujiwara Y, Ohkuma 
M, et al.  Negative impact of fresh frozen plasma on progno‑
sis of colorectal cancer liver metastasis after hepatic resec‑
tion.  Anticancer Res. 2013 ; 33 : 2723‑8.

12.	 Yokoi Y, Suzuki S, Baba S, Inaba K, Konno H, Nakamura 
S.  Clinicopathological features of hepatocellular carcinomas 
(HCCs) arising in patients without chronic viral infection or 
alcohol abuse : a retrospective study of patients undergoing 
hepatic resection.  J Gastroenterol. 2005 ; 40 : 274‑82.


		2014-01-16T15:26:27+0900
	東京慈恵会医科大学




