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Abstract
AIM: To evaluate the impact of advanced age on outcome
after hepatectomy, gastrectomy and pancreatoduodenectomy.

METHODS: Two hundreds and eleven patients undergone
hepatectomy, gastrectomy and pancreatoduodenectomy
from January 1998 to September 2002 were analyzed
retrospectively. Clinicopathologic features and operative
outcome of 83 patients aged 65 years or more were compared
with that in 128 younger patients aged less than 65 years.

RESULTS: The nutritional state, such as pre-operation level
of serum albumin and hemoglobin in the older patients was
poorer than that in the younger patients. The older patients
had higher comorbidities than the younger patients (48.2%
vs 15.6%). No significant difference was observed in
perioperative mortality, and complication rate between the
older and younger patients (2.4% vs 1.6% and 22.9% vs
20.3%, respectively). Multivariate analysis demonstrated that
pancreatoduodenectomy, hepatectomy with resection of
more than 2 segments and comorbidities were independent
predictors of postoperative complication, whereas age was
not (P=0.3172).

CONCLUSION: It is safe for patients aged 65 years or more
to undergo hepatic, pancreatic and gastric resection if great
care is taken during perioperative period.
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INTRODUCTION
The number and proportion of the elderly in our population
have increased progressively as a result of increased life
expectancy. The population over the age of 65 years is growing
at the fastest rate than any other age groups[1]. But surgery for
potentially curable disease frequently leaves elderly patients
numerically de-represented[2]. Worrying about surgical risks
and morbidity may be one reason accounting for this
phenomenon.  There are different opinions about whether
elderly surgical patients have poor outcome. Some studies
suggested that elderly surgical patients had high morbidity and
mortality[3,4]. Other reports showed that there was no significant
difference in the rate of complications and death between the

older and the younger surgical patients[5,6]. Two hundreds and
eleven patients undergone major abdominal operations, including
hepatectomy, gastrectomy and pancreatoduodenectomy in recent
5 years were analyzed retrospectively to see whether the older
patients face more risks than younger patients.

MATERIALS AND METHODS
Two hundreds and eleven patients who underwent hepatectomy,
gastrectomy or pancreatoduodenectomy in our hospital from
January 1998 to September 2002 were studied retrospectively.
The patients were divided into two groups: older group
(age 65 years) and younger group (age<65 years). The patients’
age and sex, diagnosis, comorbidities, preoperative laboratory
values, type of operation, clinical and pathologic characteristics
of local lesion, postoperative complications and death,
operative blood loss and transfusion, relaparotomy, length of
hospital stay were obtained from the operative records and
medical notes. The primary carcinoma was divided into different
stages according to TNM staging system defined by Union
Internationale Contre le Cancer (UICC, 1997). The patients
were considered to have comorbidity when treatment was
required in additional organ systems. Complications were
defined by the classification proposed by Clavien et al.[7].
Because grade I complications (minor and were likely to
resolve spontaneously) were difficult to collect due to
retrospective audits, only grade IIa complications (requiring
drug for treatment),  grade IIb complications (requiring
reoperation or invasive procedure), grade III complications
(events with residual or lasting disability including organ
resection), grade IV complications (death as a result of any
complication) were included in this study. Mortality was
defined as death from any cause within 30 days of the operation.
      Data were analyzed with the SAS 8.0 statistical software.
Differences were analyzed with the Chi-square test or Fisher’s
exact test for group contingency analysis and the Student’
t test and Mann-Whitney non-parametric test for continuous
variables. Using logistic regression, the influence of different
variables on the complication was studied. Length of hospital
stay of the two groups was compared with a nonparametric
product-limit method analogous to a Kaplan-Meier survival
analysis. P<0.05 was considered statistically significant.

RESULTS
0f the 211 patients, 150 cases were men and 61 cases were
women. The median age was 60 years (range, 18 to 88).
       The older group consisted of 83 patients, including 51 cases
( 65 years), 21 cases (>70 years), 6 cases (>75 years), and 5
cases (>80 years). Diagnosis included primary hepatic
carcinoma (31 cases), hepatic adenoma (1 case), hepatic
chronic granuloma (1 case), metastatic cancer in liver (5 cases),
gastric carcinoma (30 cases), gastric carcinoid (1 case),
pancreatic carcinoma (4 cases), periampullary cancer (8 cases),
and chronic pancreatitis (2 cases).
     The younger group consisted of 128 patients. Diagnosis
included primary hepatic carcinoma (45 cases), hepatic
malignant stroma (1 case), focal nodular hyperplasia of liver
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(1 case), metastatic cancer in liver (1 case), gastric carcinoma
(37 cases), gastric ulcer (1 case), gastric malignant stoma
(1 case), pancreatic carcinoma (15 cases), periampullary cancer
(23 cases), chronic pancreatitis ( 2 cases), and benign biliary
stricture (1 case).
      No difference in stage of primary cancer was seen between
the older group and younger group, but the levels of serum
albumin and hemoglobin in older group were lower than those
in younger group (Table 1). A 48.2% of total patients in older
group had one or more comorbidities, which was significantly
higher than that in younger group (15.6%). There was no
difference in the constitution of operative procedure in the older
and younger group. Median operative blood loss and transfusion
were similar in both groups (500 mL vs 500 mL and 2 units vs
2 units, Table 1).

Table 1  Comparison of clinicopathologic features between the
two age groups

Clinicopathologic             Younger group    Older group        P value
Features                                   (<65 yr)              ( 65 yr)

Age (median) 52 69
Gender (n)         0.21421

Male 87 63
Female 41 20
Diagnosis (n)         0.11052

Liver
Hepatic carcinoma 45 31
Others   3   7
Stomach
Gastric carcinoma 37 30
Others   2   1
Pancrea
Pancreatic carcinoma 15   4
Periampullary carcinoma 23   8
Others   3   2
Serum albumin          3.84±0.46          3.65±0.50         0.00453

(mean±SD, g/dL)
Hemoglobin        12.05±2.39        11.16±2.33         0.00823

(mean±SD, g/dL)
Stage of primary cancer (n)         0.56581

I 18 12
II 32 13
III 53 34
IV 17 13
Comorbidity                     15.6% (20/128)   48.2% (40/83)       <0.00011

1Chi-squere test; 2Fisher’s exact test; 3Student’s t test.

     There was no apparent difference in complication rates
between the older and younger group (22.9% vs 20.3%, Table 2).
The most common complications were wound infection. Other
complications included pneumonia, bile leak, pancreatic fistula,
delayed gastric emptying, gastrointestinal fistula,
cerebrovascular accident, abdominal bleeding, gastric bleeding,
DIC, hepatic encephalopathy, pleural effusion, and renal
failure. Two patients (2.4%) were re-operated because of gastric
bleeding and bile leak in older group. Three patients (2.3%)
were re-operated because of intestinal fistula, abdominal
bleeding and bile leak in younger group. There was no
significant difference in the rate of the re-operation between
the two groups (Table 2). In older group, one patient died of
DIC and severe metabolic acidosis 4 d after operation, another
patient died of pneumonia 24 d after operation. In younger
group, two patients died of abdominal hemorrhage and hepatic
encephalopathy 13 and 27 d, respectively, after operation. The
older patients had almost same perioperative mortality rate as
the younger patients (2.4% and 1.6%, respectively). The
median hospital stay was 24 d (range, 8 to 147 d) in the older
group, which was significantly longer than that in the younger
group (median, 21 d, and range, 4 to 128 d) (Figure 1).

Figure 1  Length of hospital stay of the two age groups. Kaplan-
Meier curves showed that the hospital stay in older group was
significantly longer than that in younger group (P=0.024).

Table 3  Multivariate analysis of factors influencing major post-
operative complications

Variables                                        Odds      95% confidence      P value
                                                         ratio            interval

Pancreatoduodenectomy 3.7736     1.7699-8.0145          0.0006
Hepatectomy>2 segments 1.0858     1.0060-1.1834          0.0334
Comorbidity 3.2787     1.5361-6.9930          0.0021
Age (as continuous variable) 1.0173     0.9833-1.0537          0.3172

Logistic regression analysis showed pancreatoduodenectomy
and hepatectomy with resection of more than 2 segments and
comorbidities were independent factors for complications,
whereas age was not.

Table 2  Comparison of  therapeutic characteristics between the two age groups

Therapeutic characteristics                                               Younger group (<65 yr)                Older group ( 65 yr)                                 P value

Operative procedures 0.17081

Hepatectomy 2 segments 26 23
Hepatectomy>2 segments 22 15
Gastrectomy-total/proximal 13 11
Gastrectomy-distal 26 20
Pancreatoduodenectomy 41 14
Operative blood loss (median, mL)   500 (100-20 000)      500 (50-3 500) 0.64803

Operative blood transfusion (median, units)           2 (0-36)          2 (0-13) 0.33953

Rate of complications    20.3% (26/128)      22.9% (19/83) 0.65501

Reoperative rate      2.3% (3/128)       2.4 % (2/83) 1.00002

Perioperative mortality (within 30 d)      1.6% (2/128)         2.4 (2/83) 0.64702

Hospital length of stay (median, d)         21 (4-128)         24 (8-147)  0.02414

1Chi-squere test; 2Fisher’s exact test; 3Mann-Whitney non-parametric test; 4Kaplan-Meier method.
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      The multivariate analysis by a stepwise logistic regression
model identified three independent significant variables
for  postoperative complications in the both groups:
pancreatoduodenectomy, hepatectomy with resection of more
than 2 segments and comorbidities. Sex, reasons of operations,
serum albumin, hemoglobin did not influence the morbidity
as an independent factor. Calendaric age (in years) was not an
independent predictor of complication (P=0.3172) (Table 3).

DISCUSSION
Our study suggests that there is no difference between the
older patients and the younger patients in postoperative
morbidities and mortalities. Similar results have been reported
by others. Hodul et al.[6] studied in 122 patients with
pancreatoduodenectomy, including 48 patients aged over
70 years, and reported no significant difference between older
group and younger group comparing the rate of complications,
such as wound infection, abdominal abscess,  pancreatic leak,
and so on. A retrospective study carried out on 97 patients
with a gastric tumor measuring 10 cm or more in diameter
showed age was not the influencing factor of frequency of
complications [5].  Furthermore, analysis of extended
hepatectomy (more than four liver segments) demonstrated
age was not a contributor to in-hospital mortality[8].
      The improvement in perioperative management was a vital
reason for reducing the morbidity and mortality[9]. Developed
guidelines for perioperative care may contribute the safety of
operation for the elderly, for example, less use of nasogastric
tubes can decrease the pulmonary complications, routine
drainage being avoided in most cases or limited to a short period
can facilitate early mobilization[10]. Preoperative assessment
of elderly and formulation of an effective anesthetic plan
according the “individual principle” can decrease the risks of
anesthesia[11]. The surgeon’s skill was enhanced due to
specialization and made the major abdominal operation become
safety. Special team including surgeons, physicians, anesthetists
and nurses for unstable elderly patients can decrease the
morbidity and mortality[12]. The environment of operation
room[13] was improved, the operative instruments were updated,
which could attenuate the stress of an operation.  Positive and
effective treatment in surgical intensive care unit (SICU) helps
elderly patients live through the crisis after operation.
      Older patients need more perioperative care. First, older
patients have more comordities require to manage than younger
patients. Blair et al.[14] reported older cases had more comorbidities
than the younger (49% vs 25%) in a series of 179 patients
undergone gastrectomy and pancreatectomy. In our study,
nearly half of older patients had one or more comorbidities,
which were significantly higher than that in younger patients.
Second, the nutrition of older patients is poorer than younger
patients. Our study showed the level of serum albumin and
hemoglobin in older group was lower than younger group.
More comorbidities and poorer nutrition mean the older
patients need more waiting time for operation and more time
for postoperative management, which lead more length of
hospital stay in the older cases. Thus, the median hospital stay
was longer significantly in older group longer than that in
younger group in our study.
      In this study, the level of serum albumin and hemoglobin
were not the independent predictors for complications,
suggesting that short-term nutritional support before operation
could improve the nutritional status and reduce the risks of the
surgery and anesthesia[15]. Comorbidity was an independent
factor for complication in our study because the comorbidity
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could not be controlled in short-term. Comorbidity must be
treated during perioperative period, which is a positive measure
to reduce perioperative morbidity and mortality.
       The patients with complex major operation should receive
more perioperative care. Pancreatoduodenectomy and
hepatectomy with resection of more than 2 segments were
independent predictors of complication in our study. The result
was supported by more recent reports. Jarnagin et al.[16] studied
in 1803 consecutive cases with hepatic resection over the past
decade, and reported that the number of hepatic segments
resected and operative blood loss were the independent
predictors of both perioperative morbidity and mortality. So,
the authors figured out that the major operation has more
complications than minor operation[16].
      In conclusion, the present data suggest that advanced age
does not predict high morbidity and mortality after major
abdominal operations. Surgeons should not advise against an
operation just because the patient is old.
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