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Revision hip arthroplasty in nonagenarians
Ian STARKS, Jonathan GREGORY, Stephen PHIllIPS

From the Robert Jones and Agnes Hunt Orthopaedic Hospital, Oswestry, Shropshire, U.K.

The results of a series of revision hip arthroplasties in
nonagenarians performed at a single institution over
an 8 year period are presented. All data was collected
prospectively. The indications for surgery, ASA
grade, co-morbid medical conditions, post operative
complications, blood transfusion requirements,
length of in-patient stay, and discharge deposition,
were recorded. Thirty day, one year and current mortality rates were calculated.
Fifteen patients were identified with a mean follow-up
of 3 years. There were 14 single-stage and 1 two-stage
revisions. The mean age at the time of surgery was
92 years. The mean ASA grade was 2. The average
inpatient stay was 14 days. Sixty three percent of
patients required a period of further rehabilitation.
The rate of complications was high (63%) as was the
need for blood transfusion (75%). Mortality at
30 days was 7% (1/15), at 1 year 20% (3/15), and at
3 years 33% (5/15).
If indicated, revision hip arthroplasty can still be considered in very elderly patients ; however, a higher
than usual complication rate is to be expected.
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INTRODUCTION
It is estimated that by 2030 one third of the
United Kingdom’s population will be aged 60 years
or older with those aged 80 years or above accounting for the fastest growing sector of the population
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(19). As a result the number of patients living long
enough to experience symptomatic failure of
their primary hip arthroplasty after entering their
9th decade of life is likely to increase. The current
life expectancy of a 90 year old in the UK is
4.3 years (10) which, for a patient with a failing
arthroplasty, is a significant period over which to
experience symptoms. However, there are concerns
that the physiological demands of revision hip
arthroplasty in this population may be too great
with high levels of morbidity and mortality.
There is a paucity of literature describing revision
hip arthroplasty in nonagenarians. The only previously published series is from North America ; this
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provides evidence to suggest that such surgery can
be safely undertaken in this age group (13). The relevance of this study to a Northern European population may be limited by socio-economic and healthcare differences between Northern Europe and the
USA. We report the first series of revision hip arthroplasty in nonagenarians from a European centre.
PATIENTS AND METHODS

Table I. — Demographics and outcome for patients undergoing revision hip arthroplasty.
Mean Age (years)
Sex
Indication for surgery :
aseptic loosening
instability
periprosthetic #
painful hemiarthroplasty
Median ASA grade

Between January 2000 and September 2008 15 nonagenarians underwent revision hip arthroplasty at a
single institution (Robert Jones and Agnes Hunt
Orthopaedic & District General Hospital, Oswestry,
UK). All data was collected prospectively : indications
for surgery, ASA grade, co-morbid medical conditions,
post operative complications, blood transfusion requirements, length of in-patient stay, and discharge deposition. Mortality rates were calculated for 30 days, one
year and at the time of the study. Date of death was verified using a combination of hospital and GP records
cross-referenced with Regional Health Authority
records.

RESULTS
Fifteen patients were identified (13 females :
2 males) with a mean age of 92 years (range
90 years 2 months to 96 years 6 months (table I).
Indications for surgery were aseptic loosening,
instability, painful hemiarthroplasty and periprosthetic fracture (table I). The median ASA grade
was 2 (range 1 to 4). Preoperative medical comorbidities are shown in table II. All aspects of
anaesthetic care were conducted by consultant
anaesthetists. All patients were admitted to a high
dependency unit following surgery. There were
16 operations in 15 patients : 14 patients underwent
a single stage revision and one patient underwent a
two stage procedure separated by a period of
5 months.
The mean length of hospital stay was 14 days
(median 12 days ; range : 6 to 40). Patients were
admitted from either their own home (10/16 operations), a residential home (1/16) or transferred
from another hospital (5/16). Only 25% of patients
returned directly to their usual place of residence.
Discharge to a rehabilitation centre was required for

92 yrs
13 female ; 2 male
2
3
5
5
2 (1-4)

Median length of inpatient
stay (days)

14 (6-40)

Blood transfusion required

75%

% patients experiencing a
complication

63%

30 days mortality

7%

1 year mortality

20%

Table II. — Comorbid medical conditions.
Comorbid condition

Number of patients

Hypertension

10

Ischaemic heart disease

2

Atrial Fibrillation

3

Cerebrovascular disease

2

Previous DVT/PE

1

Malignancy

1

Non insulin dependent diabetes

1

63% of patients. There were two inter-hospital
transfers for specialist medical intervention, one of
these patients died of cardiac complications. There
were no inpatient deaths at our institution.
When including any adverse event, post operative complications were experienced by 63%
(10/16) of patients (table III). In these patients there
were a total of 16 documented complications (3 surgical, 13 medical). The medical complications may
be regarded as either minor or major. The major
medical complications occurred in 5 patients, giving
a major medical complication rate of 31% (5/16).
The three surgical complications all occurred in the
same patient. This patient was transferred from
another hospital with a periprosthetic fracture
around a hemiarthroplasty. He was suffering from
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Table III. — Complications experienced by patients undergoing revision hip arthroplasty.
Complications
Surgical complications
Wound infection

1

Wound haematoma

1

Dislocation

1

Medical complications
Major :
Myocardial infarction
Cerebrovascular accident
left ventricular failure
Acute renal failure

1
1
2
1

Minor :
Urinary tract infection
Confusion
Chest infection
Atrial fibrillation

2
4
1
1

acute medical problems on arrival and required a
period of optimisation before surgery. In the early
post-operative period the patient required a closed
reduction for a dislocation which was complicated
by a haematoma and a superficial wound infection.
Blood transfusion was required by 75% (12/16)
of patients. A total of 63 units of blood were used
(range 1-13) with an average of 5.3 units being
transfused. Two patients also required transfusion
with fresh frozen plasma for coagulopathy secondary to massive transfusion.
Thirty-day, 1 year and current mortality figures
were 7% (1/15), 20% (3/15) and 33% (5/15) respectively. The mean duration from surgery to present is
3 years with a mean period of follow-up for surviving patients of 3 years 3 months. All patients
were asymptomatic at last follow-up.
DISCUSSION
In an aging population we are going to be faced
with a growing number of nonagenarians experiencing symptomatic failure of a primary total hip
arthroplasty or a hemiarthroplasty. This study
shows that revision hip surgery in nonagenarians
should not be discounted on the grounds of age
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alone. Approximately two-thirds of these patients
will be alive at 3 years and thus could gain significant benefit from revision surgery. However, such
surgery is not without significant risk of complications. An increased requirement for blood transfusion and rehabilitation can also be anticipated.
Only one previous series looking specifically at
revision hip surgery in this age group has been published (13). Our study is an improvement on this
work as data was collected prospectively and over a
shorter period (8 years vs 27 years). It is also the
first from a European centre. Whilst our series is of
a comparable size to Pagnano’s, the total numbers
in both are small. The morbidity and mortality figures should therefore be interpreted with caution
and used merely as a guide.
Our mortality figures compare favourably with
both Pagnano’s (6% 60-day mortality) and those
previously published in octogenarians, which range
from 0% to 13.3% (4,14,16,17,20). The overall mortality for revision hip surgery in all patients is in the
region of 2-3% (11). Thus nonagenarians are
exposed to at least a 3 fold increase in risk. For the
sub group of patients with peri-prosthetic fractures
the mortality associated with non operative management would be expected to be considerably
higher. These figures also compare favourably to
published mortality figures for nonagenarians
undergoing other forms of major surgery (3,7).
Arenal et al reported mortality rates of 9% and 31%
respectively for elective and emergency abdominal
surgery, and the overall 30-day mortality for heart
valve replacement surgery has been reported as
17%.
The complication rates following revision hip
arthroplasty are high in this age group and medical
complications predominate. Previous studies have
reported complication rates of 7-61% in octogenarians (4,14,16,17,20) and a medical complication rate
of 39% in nonagenarians (13). Major medical complications occurred in 31% of our cases. Whilst
comparison of data between studies is difficult, due
to the differences in grading and reporting of complications, the overall risk of a major medical complication appears to be high. The involvement of an
orthogeriatric consultant for patients suffering from
proximal femoral fractures has been demonstrated
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to reduce complication rates and length of inpatient
stay (1,8,12). Similar effects may be seen in nonagenarians undergoing revision hip arthroplasty.
In this study, only one patient suffered surgical
complications. The resultant re-operation rate was
6%. Again similar surgical complication rates have
been reported in octogenarians and nonagenarians
(4,13,14,16,17,20). The observed dislocation rate in
our series falls within the range for dislocation after
revision for all ages (2). Age does not therefore
appear to be a specific risk for dislocation following
revision surgery. This observation is supported by
the data relating to octogenarians.
Our study had a transfusion rate of 75% with a
mean of 5.3 units transfused. Two patients received
fresh frozen plasma. This is similar to that previously observed and may represent a significant demand
on the blood transfusion services in the future. Any
evidence of anaemia, even if only mild should be
identified and treated preoperatively to reduce the
requirement for blood transfusion. In addition, both
tranexamic acid and intraoperative cell salvage
have been shown to reduce transfusion requirements during revision hip surgery (6,15) .Whilst not
used in our patients, their routine use in the future
may reduce the transfusion requirements in this
patient group.
The average length of post operative stay in the
study was 14 days. Our overall unit average is also
14 days ; this is because we are a tertiary referral
centre for infected revisions and our unit policy is
for 2 weeks intravenous vancomycin post-operatively. A large number of patients required further
prolonged rehabilitation which has been reported
previously in nonagenarians undergoing primary
hip arthroplasty (5,9). Inpatient stay may be reduced
by the early identification of these patients and putting such arrangements in place.
In conclusion, when confronted with indications
for revision hip surgery in very elderly patients, it is
important that all parties are aware of the increased
risk of morbidity and mortality, the likelihood of
allogeneic blood transfusion, and the prolonged
period of rehabilitation. Patients should be considered on an individual basis and the potential
benefits must be weighed up against the recovery
period. Further research is required to see if such
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surgery is cost effective and to look at ways in
which morbidity and mortality can be reduced.
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