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ABSTRACT

The results of major surgery in 295 consecutive patients over the age of sixty years were analysed. In this series,
70% were electives and 30% emergency cases with a male preponderance of 3:2. The overall montality was 11.2%.
Mortality following emergency operations was three times more than electives. Seventy percent (70%]) of deaths
after elective surgery followed palliative operations for advanced cancer. For elective surgery, complications of
peptic ulcers were associated with a high mortality rate whereas deaths were fairly uniform in the emergency
group. In general, concomitant medical diseases and postoperative complications were the major determinants of

outcome of surgery in the elderly.
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INTRODUCTION

The proportion of elderly patients is increasing through-
out the world. In Singapore, it has increased from 5.7% in
1970 to 8% in 1985. This figure is expected to rise to
10% in the year 2000 and 20% by 2030. This expected
increase in geriatric patients in Singapore will see a
greater demand for surgery in the elderly patient.
Although older age per se does not increase the surgical
risk, there are many associated medical problems in the
elderly that could increase the risk of surgery.

We reviewed the outcome of surgery in elderly
patients and identified the subgroups of patients and
types of operations that were associated with higher
mortality and complications.

MATERIALS AND METHODS

During the ten-month period from March to December
1986, 295 patients of sixty years of age or older had
major surgery performed at the Department of Surgery,
Singapore General Hospital. The data regarding the type
of surgery, the indication and the timing of surgery,
concomitant medical illnesses, postoperative complica-
tions, morbidity and mortality were analysed. Only major
complications were recorded. These were wound infec-
tion, anastomotic leak and postoperative bleeding.
Medical complications were cardiac, pulmonary or renal
failures.

Mortality was defined as deaths occuring within
thirty days of surgery or within the same hospital
admission.
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RESULTS

There were 207 (70%) elective cases and 88 (30%j}
emergencies. The male to female ratio was 3:2. The age
distribution is shown in Table 1. About 60% of patients
were aged 70 years or over. Table 2 shows the
distribution of patients according to the type of diseases
and surgery. In the elective group, 29% of cases were
surgery for cancer or cancer complications. Transurethral
resection of prostate, biliary and hemia operations,
together accounted for 49%. Elective surgery for peptic
ulcer diseases formed 3% of cases. In contrast, the
commonest indication for emergency surgery was for
complications of peptic ulcers and this formed 28% of
the total. Surgery for malignant large bowel obstructions
accounted for 17% while appendicectomies formed 11%

Table 1
AGE DISTRIBUTION OF CASES
Age {yrs) Percent distribution
60—-69 41%
70-79 49%
80 and above 10%
Table 2

DISTRIBUTION BY TYPE OF CASES

Elective N = 207 Emergency N = 88

Cancers 29% Peplic uicers 28%
Colorectal 14 Perforated 18
Stomach 8 Bleeding 10
Breast 4 Hernias 23%
Esophagus 3 Colorectal cancers 17%

TURP 20% Appendicitis 11%

Hernias 15% Others 21%

Galistone 14%

Thyroid 3%

Peptic ulcer 3%

Others 16%

Total 100% Total 100%
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of the total. Tables 3 and 4 show the incidence of
associated medical conditions. It was noted that out of
56% of patients who had associated medical conditions,
39% had one and 17% had two or more concomitant
diseases. Pulmonary diseases were the commonest
followed closely by hypertensive and cardiac diseases.

Table 3
PREVALENCE OF CONCOMITANT
MEDICAL DISEASE
Disease % cases
Pulmonary diseases 24%
Hypertensive disease 22%
Cardiac diseases 19%
Diabetes Mellitus 12%
Total 77%

Therefore no medical illness 23%

Table 5 shows the incidence of major postoperative
complications. The commonest postoperative complica-
tions of medical nature were cardiac and pulmonary while
postoperative anastomotic leak and bleeding were the
main surgical complications.

Table 4
DISTRIBUTION OF CASES
BY NUMBER OF
CONCOMITANT DISEASES

Number Percentage
0 44%
1 39%
2 or more 17%
Total 100%

Table 5
DISTRIBUTION OF MAJOR POSTOPERATIVE COMPLICATIONS

Medical Number Surgical Number
Cardiopulmonary 42 Wound infection 36
Acute right ventricular
failure 4 Anastomotic leak 9
Cardio Vascular
Accident 1 Post-op bleeding 4
MORTALITY
- . Table 6
There were 33 deaths giving a mortality rate of 11.2% of DISTRIBUTION OF
which the rate for electives was 6.3% and emergencies MORTALITY RATE BY
22.7%. There was a significant increase in mortality AGE
noted in those over the age of 70 years (Table 6). The
mortality rate in patients between 60 and 69 years was
9%, from 70 to 79 was 13% and those above 80 years A
was 17%. Seventy percent of deaths after elective ge Rate
surgery were in patients undergoing surgery for palliation 60— 69 9%
of advanced cancer. The rest were mainly following 7079 13%
transurethral surgery of whom two were due to postop- 80 and above 17%
erative bleeding. Emergency operations for complica-

tions of cancer and peptic ulcers accounted for about
35% of deaths for each (Table 7 & 8).

Table 7
DISTRIBUTION OF DEATHS FOLLOWING ELECTIVE OPERATIONS

Cause of Death
Diagnosis No Medical Surgical Primary
Complications Complications | Disease
Advanced Cancer 10 5 S 5
Gastroesophageal 6
Colorectal 2
Others 2
Benign Prostratic
Hypertrophy 3 1 2 -
Total 13 6 2 5
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Table 8

DISTRIBUTION OF DEATHS FOLLOWING EMERGENCY OPERATIONS

i . Cause of Death
Diagnosis No Medical Surgical Primary
Complications Complications | Disease
Advanced Cancer 7 3 S 4
Colorectal 6
Hepatoma 1
Peptic Ulcer 7 6 1
Others 6 4 1 1
Total 20 13 2 5
In elective surgery, 8 out of 13 deaths were related to Table 9

postoperative complications. Most were medical com-
plications of which 5 were due to chest infection and
respiratory faillure and 1 acute myocardial infarction.
Among those who died of their primary disease, all were
advanced cancers. In the emergency group, 15 died of
the advanced disease itself, 1 from severe head injury
and the rest from advanced cancer. 13 out of 15
complications were medical problems.

There was an increased rate of deaths with the
increase in the number of concomitant diseases (Table 9).
In those with no disease, the risk was only 6%, with 1 it
was 11% and with 2 or more it was 27%.

DISCUSSION

The reported rates of mortality and morbidity following
surgery in the elderly varies with different centres
because of variations in the patient population, indica-
tions for surgery and the definitions of mortality and
morbidity. Where the lowest age of the study population
was 60 years, the mortality rate ranged from 51% to
15% {2, 10). The results of the present series of 11.2%
falls within this range.

In our study, there was an increase in the mortality
rate with each decade of age increase. Bosch in a study
of 500 cases found a sharp increase in the mortality from
5.41% for those below 70 years to 16.1% in the age
group over seventy (6). In the individual case however,
chronological age may not reflect the biological status (3),
as the functions of various organs and the general
adaptability of the body changes at different rates in
different individuals. It is not surprising that some authors
have found no particular correlation between age and
outcome in their study {(12).

Among the factors which affected the outcome of
study population, emergency surgery was significant as it
consistently carried a higher mortality than electives. In
our present serles, it was about 3.5 times more than
electives. This compared well with various studies re-
ported {11, 14, 6, 17).

In the present series which included 88 emergencies,
the commenest indication for operation was either
bleeding or perforated peptic ulcers. Together, they
made up 28% of the total number. More importantly, they
also accounted for a third of deaths following emergency
surgery. The high mortality rates following emergency
surgery for peptic ulcer complications is well known and
rates of 23.1% for perforated duodenal ulcers and 46.2%
for bleeding ulcers have been cbserved. In those over
seventy years of age, even a higher mortality of 62% for
primary closure of perforated ulcers and 45% for
emergency gastrectormy were quoted (13).

Obstructed or strangulated hernias formed 23% of
emergency cases in our series but did not have a
significant mortality. Surgery for appendicitis formed only

3

DISTRIBUTION OF MORTALITY BY
PREOPERATIVE CONCOMITANT

DISEASES
Number of L
Concomitant Disease |Mortality risk
Y 6%
! 1%
2 or more 27%,

11% of cases which is in contrast to the much higher
incidence in younger population and is in keeping with
reports of below 10% in other reports (16). No patient
died following appendicectomy in our series although the
reported mortality in elderly patient ranges from 11% to
14% (7 & 13).

For elective surgery, the commonest indication for
operation was cancer which accounted for 29%. The
majority of deaths, 10 out of 13 were also in this group of
patients. There was no mortality following surgery for
hernias, gallstone, peptic ulcer and thyroid diseases. This
is in keeping with the general impression that elective
surgery in elderly patients can be a relatively safe
procedure. Two out of three deaths in the elective
surgical group occurred following transurethral resection
which resulted in postoperative bleeding which might
have been avoided with better technique.

In view of the high mortality rate for emergency
surgery, many authors have advocated a more aggres-
sive approach to elective surgery in elderly patients (9,
12). Deaths following cancer surgery occurred in 10
patients and all of these were for palliation of advanced
cancer. In this group, advanced disease and surgical
complications had an equal share. The decision to
perform surgery for palliation in advanced cancer is often
difficult as the high mortality and morbidity should be
weighed against the duration and benefit of palliation in
decision making.

It is well known that medical conditions feature
prominently in the elderly patients both as coexisting
diseases and as the major cause of complications and
deaths following surgery. 56% of patients in this series
had one or more coexisting medical condition. i was
noted that those with one coexisting medical condition
had a two-fold increase in risk and those with two had a
four-fold increase. The number of coexisting diseases
was noted to be a gross measure of surgical risk and this
is increased with each additional disorder by a factor of
four (1). As expected, cardiopulmonary complications
were by far the most frequent morbidity encountered with
chest infection being the commonest. Of the 42 patients
who developed cardiopulmanary complications, 15



deaths were directly from cardiopulmonary problems of
which 11 were severe postoperative pneumonias.

CONCLUSION

There is a significant mortality in the surgical treatment of
patients above the age of 60 years. In this series it was
11.2%. This risk is increased 3.5 times with emergency
procedures. Seventy percent of deaths after elective
surgery followed palliative operations for advanced can-
cer. Deaths were more uniform in the emergency group.
In general, concomitant medical diseases and postop-
erative complications were the major determinants of
outcome of surgery in the elderly.
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