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ifp) U E LR Introduction: This study aims prospectively to assess perioperative measurement of

Hgfb(zz::;' Troponin T, a marker of myocardial injury, as a predictor of morbidity and mortality in
Mortalit y., patients undergoing surgery for fractured neck of femur.
Length gf’ Method: All patients aged 65 years and over presenting with a fractured neck of

femur over a 4-month period were initially included. Exclusion criteria were renal
failure, polymyositis and conservative fracture management. Troponin T levels were
measured on admission, day 1 and 2 post-surgery. According to local protocol, a level
of >0.03 ng/mL was considered to be raised. Adverse outcome measures were
cardiorespiratory events (myocardial infarction, congestive cardiac failure, unstable
angina, major arrhythmias requiring treatment and pulmonary embolism), death and
length of inpatient stay.

Results: One hundred and twenty-nine patients presented with femoral neck frac-
tures. 108 patients were included after application of the exclusion criteria. 42 (39%)
showed a Troponin rise. Of these, 25 sustained one or more outcome complications
versus seven with no rise (p < 0.001). The mean hospital stay was 25.7 days for
patients with elevated Troponin, 18.3 days in the normal group (p < 0.012). There
were nine deaths in the raised Troponin group, and five with no rise (p < 0.05).
Discussion: The principle causes of early death after hip fracture surgery are cardiac
failure and myocardial infarction. Troponin T is a sensitive enzymatic marker of
myocardial injury. The association between raised Troponin and hip fractures has not

hospitalisation
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previously been made. In our series, 39% showed a perioperative Troponin rise. This
was significantly associated with increased morbidity, mortality and longer hospita-
lisation. Many patients appear to be having silent events, causing significant morbid-
ity. We recommend Troponin measurement in all patients to identify this risk and
allow appropriate optimisation measures.
© 2008 Elsevier Ltd. All rights reserved.

Introduction

Fractured neck of femur is a common cause of
morbidity, use of hospital care, and death in the
elderly population.’® Age specific incidence rates
have increased substantially in most Western popu-
lations in recent decades.'” The 90-day mortality
rate for these patients is reported as 18.9%."° Pre-
vious studies indicated that the principle causes of
death after hip fracture surgery were cardiac failure
and myocardial infarction, peaking at 2 days;
bronchopneumonia, which accounted for the major-
ity of late deaths and pulmonary embolism, which
peaked in the second week after injury.* 161822 The
medical profile of patients with fractured neck of
femur is such that there is a high prevalence of
cardiovascular disease.® Previous studies have
shown overall incidence of perioperative myocar-
dial ischaemia in patients undergoing hip fracture
surgery is 35—42%.12:29:22

There are a number of methods available for the
detection of perioperative myocardial damage
which include electrocardiogram, cardiac scanning
and the measurement of blood concentrations of
cardiac specific enzymes. Cardiac enzymes such as
Troponins and CK-MB have been shown to be effec-
tive at detecting perioperative myocardial
damage.'? Troponins are heteromeric proteins play-
ing an important role in the regulation of skeletal
and cardiac muscle contraction. They include Tro-
ponins I, Tand C.

Most intramuscular Troponin is part of the muscle
contractile apparatus. After damage to cardiac mus-
cle cells, Troponins are released into the circulation
and may be measured in the peripheral blood." They
can be detected in patient’s blood 3—6 h after onset
of an acute coronary event and remain raised for 4—
10 days.® Troponin | and T, highly sensitive markers
of myocardial injury, are widely used in patients who
present with acute coronary syndromes and can help
identify risks of future coronary events. Troponin T
has been found to have a higher positive and nega-
tive predictive value, sensitivity and specificity than
either Troponin | or CK-MB."" A rise in Troponin T is
not normally associated with musculoskeletal
trauma.

Perioperative Troponin T has been shown be a
useful marker of long-term adverse cardiac out-

comes in elective orthopaedic patients,’""” but
has not been routinely used in emergency orthopae-
dic admissions. The aim of this study is to assess
prospectively whether Troponin T may potentially
be used as a predictor of morbidity and mortality in
emergency admissions with fractured neck of femur.

Materials and methods

A pilot study comprising 20 patients was carried out,
after which a proposal was successfully submitted to
the Local Research Ethics Committee. Any patient
aged 65 years and over presenting through the
emergency department with fractured neck of
femur was initially included in the study. Data were
collected over four calendar months. All were
patients whose presenting diagnosis was a fractured
hip, as opposed to chest pain or other medical
symptoms. Patients already admitted with medical
diagnoses who subsequently fell and fractured their
femoral neck were not included.

At the time of presentation, background data
were collected on each patient. In addition to sim-
ple demographic information, a record was made of
the following cardiac risk factors; hypertension,
previous myocardial infarction or angina, congestive
cardiac failure, diabetes mellitus (DM), atrial fibril-
lation and presence of a pacemaker. Additionally, a
note was made of whether the patient was taking
any of the following ‘cardiac’ drugs; aspirin, cal-
cium-channel blockers, angiotensin-converting
enzyme (ACE) inhibitors, B-blockers or nitrates.
Exclusion criteria were applied such that patients
with polymyositis, renal failure, and conservatively
treated fracture were not included. Troponins are
excreted via the kidneys, so any impairment in renal
function may lead to increased plasma levels even in
the absence of other pathologies. Renal failure was
defined according to local biochemical guidelines
such that creatinine of over 200 wmol/l was con-
sidered diagnostic.

All patients had serial venous blood samples
taken for measurement of Troponin T levels. Follow-
ing discussion with a consultant cardiologist, the
timing of the samples was based on previous studies
investigating post-operative rises in cardiac
enzymes.'>"” This was established as follows—at
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Table 1 Interpretation of Troponin levels

Troponin T Significance

level (ng/mL)

<0.03 No significant myocardial damage
0.03-0.1 Probable myocardial damage

>0.1 Definite myocardial damage

the time of patient admission, and on days 1 and 2
post-operatively. According to local pathology
guidelines the Troponin T levels were interpreted
as shown in Table 1.

For the purpose of this study any Troponin T
concentration >0.03 ng/mL was interpreted as a
significant result. Patients with a significant rise
in Troponin T (i.e. implying probable or definite
myocardial damage) were discussed with the on-call
medical team, and appropriate investigative or
treatment measures taken where required. For
the purpose of analysing the data, patients with a
rise in any one or more of the serial samples were
included in the raised Troponin cohort.

The outcome measures recorded for this study
were the following adverse cardiovascular events'
— myocardial ischaemia, congestive cardiac failure,
unstable angina, major arrhythmias requiring active
treatment, pulmonary embolism — length of inpa-
tient stay, and death from any cause whilst in
hospital.

Data were collected using a proforma which
recorded the following information on each patient;
patient demographic data, the relevant medical and
drug history outlined above, outcome measures
listed, results of the serial blood tests, and total
number of days spent in hospital on this particular
admission.

Table 2 All outcome measures

Results

The results are summarised in Tables 2 and 3, and
Figs. 1-3.

Over the 4-month period studied, 129 patients
presented with fractured neck of femur. After appli-
cation of the exclusion criteria, 108 patients were
included in the study (21 patients excluded). The
associations between a significant Troponin T rise
and length of inpatient stay or adverse cardiore-
spiratory outcomes were statistically examined
using the chi-squared test.

Arise in Troponin T >0.03 ng/mL in at least one of
the samples occurred in 42 patients (39%). Of those
patients that exhibited a rise in Troponin T, 12 had
elevated levels at presentation. The remaining 30
patients had a normal Troponin T level on admission
but demonstrated a rise post-operatively. Of parti-
cular note, the patient groups with normal and
abnormal ECG traces were equally likely to have
perioperative Troponin T rise.

Of the 42 patients with an enzyme rise, 25
patients sustained at least one of the outcome
complications including death. This compares to
seven patients from the 66 patients who showed
no Troponin T rise (p < 0.001).

The mean length of stay was 25.7 days (range 5—
86) for patients with elevated Troponin T levels,
compared with 18.3 (6—67) days for those with a
normal Troponin T (p < 0.012). There were nine
deaths in the raised Troponin group, and five in
the group with no rise (p < 0.05).

In 57 of the 108 patients at least one cardiac risk
factor was reported from the list in the proforma. Of
these 57 patients, 27 had a rise in one or more
Troponin T assays, as opposed to only 15 patients

No. of Patients All adverse In-patient Mean days
(n=108) events mortality in hospital
Troponin T rise 42 (39%) 25 9 25.7 (5—86)
Normal Troponin T 66 (61%) 7 5 18.3 (6—67)
p < 0.001 p < 0.05 p <0.012
Table 3 Morbidity and mortality
Outcome measure Patients with Patients with a p value (NS,

NO Troponin Troponin T rise not significant)
T rise (n = 66) (n=42)
Death, all causes (n = 14) 5 9 <0.05
Arrhythmia (n = 4) 1 3 >0.1 (NS)
MI (n=11) 0 11 <0.001
PE (n=1) 0 1 >0.05 (NS)
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Figure 1 All adverse events.

from the group with no reported risk factors (51
patients) (p < 0.05). In 51 cases, the drug history
included one or more of the cardiac medications
recorded. Of these 51 patients, 27 patients had a
Troponin T rise, as opposed to 15 patients of the
group of 57 who were not using these drugs
(p < 0.01). The specific factors found to be asso-
ciated with an increased likelihood of a Troponin T
rise were; a previous history of myocardial infarc-
tion (p < 0.01), and inclusion of aspirin (p < 0.05),
a nitrate (p < 0.01) or an ACE-inhibitor (p < 0.02)
in the drug history.

Discussion

Over recent decades there has been a rise in the
incidence of fractured neck of femur.>° Whilst
associated mortality rates fell significantly between
the late 1960s and early 1980s, there has been little
further improvement over the past 20 years.'? Some
authors still quote 1-year mortality as high as

38%,%7-813.21.23 90.day mortality rates of 18.9%,'°
with a sharp rise also being seen with increase in
age. It is not clear whether this current mortality
rate represents an irreducible minimum level, or
whether there remains scope for further improve-
ment. On this premise, any measures that may help
to reduce medical complication rates in the perio-
perative period should be considered. Mangano
identified that in the post-operative setting MI
and clinically important ischaemia are often silent
as a result of altered pain perception, caused by
residual anaesthetics, by analgesia or by competing
incisional pain, and that they may occur without
haemodynamic changes.™

The association between raised Troponins and
neck of femur fractures has not previously been
made. Studies carried out by Higham et al.,"" and
Neill et al.,"” enrolled 157 and 80 elective patients,
respectively, undergoing either vascular or major
joint arthroplasty surgery. They investigated mea-
surements of Troponin | and T as markers of long-
term post-operative adverse events. Both of the
studies showed a significant association between a
raised Troponin and an adverse cardiac outcome.

More recent discussion in the literature suggests
that, whilst Troponins are certainly highly sensitive
markers of cardiac ischaemia, they may not be as
specific as previously thought. Ammann et al.? list
14 other cardiac and 10 non-cardiac causes of raised
Troponin in addition to ischaemia of the myocar-
dium. For example, this group suggest that up to 85%
of patients with generalised sepsis in the absence of
myocardial ischaemia show elevated Troponin
levels. Nevertheless, they still draw the conclusion
from a number of previous clinical studies that
elevated Troponin levels are predictors for
increased mortality or worse clinical outcome, inde-
pendently of acute coronary syndromes and myo-
cardial infarction.

70

60

50

401

301

Number of Patients

201

101

Troponin T Rise

No Troponin T Rise

P<0.05

Figure 2 Mortality in all patients.
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In our series, 39% of all patients undergoing
surgery for neck of femur fracture had elevated
Troponin T levels in the perioperative period. There
was a statistically significant association between a
rise in Troponin and increased morbidity and mor-
tality whilst in hospital. The majority of these
adverse outcomes were demonstrably related to
cardiac events (on the basis of clinical, ECG, echo-
cardiographic or radiological parameters). Troponin
measurement is a simple assay costing approxi-
mately £6, and may allow the early assessment of
preoperative ischaemia that may otherwise be initi-
ally undetected in this group, allowing the clinician
to minimise its effects with prompt medical con-
sultation and treatment. Equally, however, in those
patients whose co-morbidity is not found to be
cardiac in origin, identification of this sub-group
may nevertheless allow them to be monitored more
carefully in the perioperative period, enabling opti-
mal preoperative work-up as well as rapid and
aggressive treatment of post-operative complica-
tions.

The aim of this study has not been to demonstrate
that perioperative measurement of Troponin levels
leads to an improved outcome in patients under-
going surgery for fractured neck of femur. However,
on the basis of our findings an association is proposed
between neck of femur fractures and elevated Tro-
ponin T concentrations. The results suggest that hip
fracture patients with elevated Troponin T have
poorer clinical outcomes and longer stay in hospital
than those whose levels are normal. This is an area
that requires further investigation, and it is pro-
posed that, ultimately, measurement of Troponin
levels should be used in conjunction with the other
standard perioperative screening tests to identify
those patients at greatest risk, with a view to
providing early optimum medical intervention.

No Troponin T Rise

P<0.012

Length of stay in hospital.
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