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Abstract

Introduction: Westudied theprevalenceof postoper ativecomplicationsin a seriesof consecu-
tivepatientswhoreceived surgery for hip fracturesin amajor public hospital in Singapore. We
also studied the predictorsfor the occurrence of complicationsand theimpact of these compli-
cations on patient outcomes. Materials and Methods: A retrospective chart review of patients
admitted with hip fracture, from March to November 2001, was carried out. Patients were
classified ashaving postoper ativecomplicationsif they developed any of thefollowing conditions
after surgery: dislocation of prosthesis, deep veinthrombosis, postoper ativeconfusion, foot drop,
stroke, cardiac arrhythmias or acute myocardial infarctions, urinary retention, urinary tract
infection, pneumonia, wound infection and incident pressur e sor es. Results: Of the 180 patients
studied, 60 developed postoper ativecomplications. Significant predictor sof complicationsafter
logistic regression included being of female gender [odds ratio (OR), 2.79; 95% confidence
interval (Cl), 1.13 to 6.89] and pre-fracture mobility status (OR for independent ambulators
0.45; 95% CI, 0.23 to 0.87), but not the age of the patients. Postoperative complications
significantly affected thelength of stay within theacute hospital (beta coefficient, 6.42; 95% ClI,
2.55t010.29), but wer enot associated with adeclinein mobility statusat 3monthspost-fracture,
eventual dischargedestination or readmission within 1year. Conclusion: Postoper ativecompli-
cationsarecommon after surgery for hipfracturesandresultinsignificantlylonger hospitalisation
periods. Significant predictors for such complications include being of female gender and
pre-fracturemability. Age, initself, doesnot result in a higher risk of complicationsand should

not precludeolder hip fracture patientsfrom surgical management.
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Introduction

Hip fractures constitute amajor health concern for older
persons and are associated with significant morbidity and
mortality, with 1-year mortality ratesranging from 14%to
36% in spite of advancements in anaesthesia, surgical
techniquesand nursing care.>? Inaddition, epidemiological
studies have shown that the incidence of hip fractures has
risen significantly amongst Asian countries and is
anticipated to rise further with the rapid ageing of
populations in these countries® In Singapore alone, the
absolute numbers of hip fractures have shown a 40%
increase within an 8-year period from 1991 to 1998. It is
estimated that there may be a 2- to 3-fold increase in the

number of hip fractures here by the year 2025.4

Itisknown that 1-year mortality rates after hip fractures
are increased when patients suffer from postoperative
complications.* Indeed, Sexson and Lehner have shown
that patientswith postoperative complications had a3-fold
increase in 1-year mortality rates when compared with
thosewithout such complications.® Further tothis, aprevious
study conducted in an acute hospital in Singapore showed
that postoperativecomplicationsaccountedfor asignificant
proportion of costs incurred for the management of hip
fractures.®

Theaimsof thisstudy were 3-fold: first, to determinethe
prevalence of postoperative complications in a series of
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consecutive patients admitted for hip fractures; second, to
study the predictors of such complications; and lastly, to
investigate the impact of postoperative complications on
patient outcomes.

Materials and M ethods

The study was conducted in a 1100-bedded university-
affiliated general hospital withawell-establishedhipfracture
care path. Consecutive patients admitted to the hospital
fromMarch 2001 to November 2001 for closed hipfractures,
and who were managed surgically, were included in a
retrospective chart review that allowed the systematic
extraction of relevant data. The study was approved by the
institution’s medical research ethics committee.

Apart from basicdemographicdata, information coll ected
weredrawn from datathat areroutinely collected as part of
the hospital’ s care path and included the number and type
of comorbid conditions, type of fracture (based on
radiological reports), pre-fracture residence and mobility
status, history of dementia, presence of confusion on
admission, haemoglobin on admission, date of surgery,
number and types of postoperative complications (if any)
and the date of discharge.

The presence or absence of comorbid conditions was
based on medical history obtained from the patientsor their
next-of-kin and included diabetes mellitus, hypertension,
stroke, ischaemic heart disease, atrial fibrillation,
Parkinson’s disease, asthma and chronic obstructive lung
disease. Patients were categorised as having 0 to 2
comorbidities, or 3 or more comorbidities. Patients were
deemed to have dementia if they had been previously
diagnosed to have the cognitive syndrome, while the
presenceof confusion (delirium) wasbased ontheconfusion
assessment method (CAM) criteria.” The diagnosis of
delirium was not dependent on pre-existent medical
conditions(i.e., patientswith ahistory of dementiawhodid
not fulfill the CAM criteriaon admissionwerenot regarded
as having delirium). Patients were deemed to be anaemic
onadmissionif their haemoglobinlevel wasbelow 13 g/dL
for males or below 12.0 g/dL for females.®

Accordingly, possible predictors of postoperative
complications that were considered in our study included
the following dichotomous variables. gender, mobility
status (defined asindependent without aid versusassistance
required), comorbidity status, known history of dementia,
presence of confusion on admission and the presence or
absence of anaemia on admission (using the definition as
stated previously). In addition, patients’ age and time to
surgery were considered as possible predictors.

Postoperative complications were classified dichoto-
mously (present/absent) and included dislocation of
prosthesis, deep vein thrombosis (based on clinical

diagnosis, with confirmation by ultrasound duplex scans
when clinically suspected), postoperative confusion, foot
drop, stroke, cardiac arrhythmias or acute myocardial
infarctions, urinary retention, urinary tract infection,
pneumonia, wound infection and incident pressure sores.

Patient outcomesthat were studied included adeclinein
mobility status at 3 months post-fracture as compared to
pre-fracture mobility status, declinein residential status at
3 months post-fracture, readmission to the same hospital
within 1 year and the length of stay in the acute hospital.

Patients were deemed to have had postoperative
complications if any of the complications mentioned
previously wereannotatedintheir medical records. Possible
predictors of postoperative complications were based on
previous literature and included the variables that were
cited above. Oddsratios(OR) and 95% confidenceintervals
(CI) were calculated for al possible predictors. For the
section on patient outcomes, exploratory analysis using
contingency tables methods were applied for categorical/
ordina data, while linear regression was used for scale
data. Finally, multiple regression analyses were applied to
determinethesimultaneouseffectsof possibleconfounding
variables. All analyseswere done using SPSSversion 10.0
for Windows™.

Results

A total of 180 patients were admitted and underwent
surgery for hipfracturebetween March 2001 and November
2001. Of these, 95 (52.8%) suffered neck of femur fractures
while85 (47.2%) suffered inter-trochanteric fractures. The
gender distribution was such that there were 140 females
(77.8%) and 40 males (22.2%). There was no significant
difference (P = 0.53) in the age distribution between the
female (79 = 8.9 years) and the male (80 £ 9.2 years)
patients (Table 1).

Prevalence of Postoperative Complications

Sixty (33.3%) of the 180 patients suffered from at least
1 postoperative complication, with postoperative delirium
being the commonest (affecting 18 patients). Urinary tract
infections and pneumonias were the next commonest
complications, being found in 15 (8.3%) patients and 9
(5%) patients, respectively. Thirteen (7.2%) patients
suffered from more than one postoperative complication.

Two patients died during their hospitalisation for hip
fractures, with 1 succumbing to pulmonary embolism and
the other to a stroke that developed in the postoperative
period.

Predictors of Postoperative Complications

In our study, univariate analysis showed that female
patients and patients with dementia had greater odds of
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Table 1. Characteristics of Patients

Variable Male Femae
Number of patients 40 140
Age(y) 80+9.2 79+89
Type of fracture

Neck of femur fracture 37.5% 57.1%

Inter-trochanteric fracture 62.5% 42.9%
Premorbid mobility status

Independent without assistance

Walking aid or physical 60.0% 50.7%

assistance required 40.0% 49.3%

Number of comorbidities

<2 80.0% 75.0%

>3 20.0% 25.0%
Pre-fracture functional status

Totally independent in ADLsand IADLs 60.0% 54.3%

Assistance required in ADLsor IADLs 40.0% 45.7%

ADLs: Activities of Daily Living; IADLs: Instrumental Activities of Daily
Living

suffering postoperative complications (Fig. 1). Similarly,
increasing age, increased dependency in mobility and
increasing number of comorbidities were significantly
associated with an increased risk of developing
postoperative complications. When individual chronic
medical illnesses were considered (i.e., diabetes mellitus,
hypertension, stroke, ischaemic heart disease, atrial
fibrillation, Parkinson's disease, asthma and chronic
obstructivelung disease), therewasanon-significant trend
for patients suffering from any of these conditions to
develop postoperative complications when compared to
patients who were not similarly disposed. The presence of
anaemiaon admission, confusion on admission and timeto
surgery were not significantly associated with the

P=0.04
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Fig. 1. Possible risk factors for postoperative complications.
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development of complications after surgery. On logistic
regression to control for the effects of age and possible
interaction between the various variables, the 2 variables
that remained assignificant predictorsfor the devel opment
of postoperativecomplicationsweregender (ORfor female
patients, 2.79; 95% ClI, 1.13 to 6.89) and mobility status
(OR for independent ambulators, 0.45; 95% ClI, 0.23 to
0.87).

Impact of Postoperative Complications on Patient
Outcomes

Forty-six (25.6%) patientshad adeclineintheir mobility
status when they were reviewed 3 months after their
fractures. While patients who had suffered postoperative
complications were more likely to have become more
dependent in their mobility status, this trend was not
statistically significant (P = 0.11).

Twenty-three (12.8%) patients had to move to a new
residencesubsequent totheir fractures, with 12 (6.7%) who
had previously lived independently moving into nursing
homesandtherest movingintonew residencesthat allowed
for assistancewith activitiesof daily living (e.g., fromtheir
own homes to their children’s homes). The presence of
postoperative complications did not impact significantly
on the need for a change in residential arrangements
(P=0.8).

Fifty-seven (31.7%) patientswerereadmitted tothesame
acute hospital within 1 year of their fractures, of which 24
had recurrent admissions. Fifteen patients had at least 1
admission for pneumonia, while 13 had admissions
precipitated by urinary tract infections. Twelve patients
had suffered recurrent falls with resultant injuries that
necessitated admission, while 4 patients developed deep
veinthrombosiswithin ayear of their fractures. Univariate
analysis suggested that the presence of postoperative
complications was significantly associated with such an
occurrence (P =0.04). However, after logistic regressionto
control for other possible variables (age, gender, time to
surgery, comorbidity status, history of dementia, type of
fracture, anaemia on admission and confusion on
admission), the presence of postoperative complications
was no longer found to be a significant predictor.

Our patients had a mean length of stay (LOS) of
18.7 £ 13.5. As the distribution for LOS was highly
skewed, alogarithmic transformation was done to achieve
anormal distribution. The development of postoperative
complications had a significant impact on the LOS (beta
coefficient, 6.42; 95%Cl, 2.55t010.29), evenafter adjusting
for other potential confounders. Other variables that
impacted significantly on the LOS included the time to
surgery and the pre-fracture functional dependence.
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Discussion

Hip fractures are an important consequence of
osteoporosisand areassoci ated with tremendouseconomic
and socia costs for the sufferers, their caregivers, as well
as healthcare systems.® In Singapore, the average cost of
acute hospitalisation for a hip fracture is approximately
S$7400 (US$4600), and it has been shown that
complicationsarising after surgery account for asignificant
portion of preventable costs.®

In this study, we sought to ascertain the prevalence of
postoperative complicationsrelated to hip fracturesin Tan
Tock SengHospital (TTSH), amajor publicgeneral hospital
that provides medical coverage for the central zone of
Singapore. Ourinstitutionwasthefirst hospital in Singapore
tosetinplaceacarepathfor hipfractures, whereby patients
admitted with hip fractures are routinely reviewed by a
geriatrician. We have chosen to use a broad definition of
postoperativecomplicationsthat encompassesboth surgical
and medical complicationscommonly associatedwithmajor
surgery (dislocationof prosthesis, degpvenousthrombosis,
postoperative confusion, foot drop, stroke, cardiac
arrhythmias or acute myocardial infarctions, urinary
retention, urinary tract infection, pneumonia, wound
infectionandincident pressure sores) becausetheseclinical
events reflect the situations that clinicians are likely to
encounter and would, thus, be more representative of the
true burden associated with caring for patients with hip
fractures. Accordingly, our finding that postoperative
complications are encountered in 33.3% of our patientsis
consistent with other reports that have chosen to use a
similarly broad definition for complications after hip
fractures,'®and exceeds the 14% to 20% complication rate
reported in studies that focused solely on medical
complications.®* Further to this, the finding that
postoperative confusion and urinary tract infections were
the commonest complications encountered in the
postoperative period concurred with that reported by
Bhandari et al.*? Both postoperative confusion and urinary
tractinfectionshavebeenidentified ascommon occurrences
after orthopaedic surgeries.*>* Whilelittleisknown of the
causes of postoperative confusion in the elderly and the
true impact of its occurrence on outcomes, the wealth of
informationavailableontheclinical significanceof delirium
inolder persons(e.g., asatypical presentationsfor sepsisor
cardiovascular disorders), and the availability of effective
management strategies for some of these conditions,®™
support the casefor close scrutiny for theoccurrenceof this
complicationinall elderly hip fracture patients. Similarly,
urinary tract infections are common after hip surgery and
it has been shown that simple measures, such as the early
removal of indwelling catheters or the use of intermittent
catheterisation, may result in areduction in the occurrence

of this complication.

In studying the possible predictors for the devel opment
of postoperative complications, our findings are largely
consistent with current literature. While it is known that
pre-surgical anaemiais associated with higher mortality 6
months and 12 months after surgery, Gruson et a'¢ and
Carson et a8 showed that the presence of anaemia did
not impact significantly on the incidence of postoperative
complicationsin hip fracture patients. Thistiesin with our
results which showed that anaemia was not significantly
associated with postoperative complications. Similarly,
our finding that ageand timeto surgery werenot associ ated
with increased odds for the development of post-surgical
complications concurred with previous reports by Shah et
al,* Orosz et d*®and Zuckerman et a.?° In our study, the
finding of significant relationships between postoperative
complications and the number of comorbid conditions, as
well as the premorbid ambulatory status on univariate
analysis, and the retention of ambulatory status as a
significant predictor on logistic regression to control for
age, comorbidities and dementia are of interest as we had
postulated that both of these variables (i.e., number of
comorbiditiesand pre-fracture mobility status) could serve
as surrogate markers for frailty. Our findings are in
consonance with the report by Young and Gibbs* that
demonstrated the importance of pre-fracture mobility asa
predictor of post-surgical outcomes. In this context, we
wish to suggest that advanced age, by itself, should not be
considered a contraindication for surgical intervention,
and that the overall state of health (or frailty) of older hip
fracture patientsbetakeninto consideration when planning
the management strategy. Such planning should include
the proper timing of surgery to take into account the need
to stabilise concurrent medical conditions before surgery.
The exclusion of comorbid status on logistic regression
may be due to the fact that we had chosen to focus on the
number of comorbid conditions and had not taken into
account the severity of illness, which is more likely to
impact on outcomes after surgery.

The patient outcomes examined in this study are limited
by the retrospective nature of the data extraction.
Nonetheless, we feel that the outcomes studied (declinein
mobhility status, changeinresidence, readmissionswithin 1
year of fractureand length of hospitalisationfor hipfracture)
are of clinical significance both to the healthcare provider
and the patients.

Of the patients studied, 25.6% failed to return to their
usual mobility status prior to their fracture. This outcome
comparesfavourably to figures quoted by van Balen et al?
and Formigaet a, that range from 38% to 58%. In terms
of a change in residence at 3 months post-fracture, we
found that 12.8% of our patients had moved to new
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residences that provided higher levels of care, with only
6.7% patients moving into nursing homes. This compares
very favourably with nursing home admission ratesrel ated
to hip fractures that have been reported in most Western
countries.?22425 Qur finding that only asmall percentage of
our patients moved into nursing homes after their fractures
is not surprising, given the cultural expectations of filial
piety thatiscommonly encounteredin Asian countries, and
the ease of employing domestic helpers who are able to
help with the provision of care in Singapore. Fifty-seven
(31.7%) patientsrequired readmissionto our hospital within
1year of their fractures. Of these patients, 24 had recurrent
admissions. Twenty-seven (47.4%) patients had at least 1
admission for conditions that may be associated with
immobility (pneumonia, urinary tract infections and deep
veinthrombosis), while 12 (21.1%) patientspresented with
injuries arising from recurrent falls. The readmission rate
isconsistent withreported results, whichrangefrom 16.7%
to 32%.2%2” The mean LOS in our patients was 18.7 days.
This accounted only for the duration of time spent within
theacutehospital setting. In Singapore, community hospitals
provide post-acute rehabilitation services for the great
majority of our patients. Thesehospitalsarerunby voluntary
welfare organisations and are funded differently from the
5 public general hospitals, of which TTSH is the second
largest. As such, patients moving from public hospitals
(wheremedical careisheavily subsidised) tothecommunity
hospitals for “step-down” care may be required to pay a
different rate, depending on their eigibility for subsidies
(petients accessing “step-down” care in Singapore are
means-tested to determine their eligibility for subsidies).
Such a system of differential funding, coupled with the
af orementi oned ease of empl oying domestichel pers, means
that not al patients requiring rehabilitation are transferred
to community hospitals.

In our study, the development of postoperative
complications did not impact significantly on any of the
outcomes studied, with the exception of thelength of acute
hospitalisation. While this may appear counter-intuitive,
we believe that the results stem from the fact that we had
chosentoadopt abroad definition of theterm* postoperative
complications” and had not restricted oursel vesto specific
conditions that might individually affect the outcomes
mentioned, such as postoperative strokes or myocardial
infarctions. While we accept that our decision to use a
broad definition of postoperative complications may be
perceived asalimitation to our study, we wish to point out
that previous studies of asimilar nature have not shown the
presence of postoperative complicationsto beasignificant
predictor of the outcomesthat have been discussed thusfar
(i.e., decline in mobility, change in residence and
readmissions).?>?” Rather, the predictors that have been
consistently identified include, inter alia, age, gender and
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premorbid functional status. With regards to LOS, our
resultsshowed the presenceof postoperativecomplications
tobeasignificant predictor after adjusting for the effects of
age, gender and comorbid status. Other variablesfound to
be significant after multiple linear regression included the
time to surgery and pre-fracture functional dependence.
This finding is consistent with previous studies. 42
Another limitation that we wish to highlight isthefact that
the datapresented are based on retrospective chart reviews.
This has limited our ability to study al the variables that
may be of relevance, and has aso limited our ability to
ensuretheaccuracy of someof thediagnosesthat havebeen
studied (e.g., dementia). Wehaveendeavouredtominimise
theimpact of thislimitation by basing our study on datathat
are routinely collected within our hip fracture care path
and, where possible, have verified the data by cross-
referencing daily casenote entries and treatment orders.

Conclusion

We have shown that postoperative complications are
common after surgery for hip fractures, with postoperative
confusion and urinary tract infections being the most
commonly encountered. Thedevel opment of postoperative
complications can significantly increase the length of
hospitalisation and result inincreased costs of care. Whilst
hip fractures are more commonly encountered in older
persons, age per se does not appear to increase the risk of
developing complications related to surgery. Rather, our
results suggest that the general state of frailty, as reflected
by pre-fracture mobility status, is more predictive of the
increased odds of developing such problems. Clinicians
involved in the care of older persons presenting with hip
fractures should consider the patients genera state of
healthin determining the suitability and timing for surgery,
and should maintain a close scrutiny for the development
of complications after surgery. Age, in itself, should
not preclude hip fracture patients from undergoing
surgical repair.
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