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Mortality after admission to hospital with fractured neck

of femur: database study

Michael ] Goldacre, Stephen E Roberts, David Yeates

The death rate within one year of fractured neck of
femur is typically reported as between 20% and 35%."”
Performance indicators based on mortality after hospi-
tal admission for such fractures have been promoted.'
The only measure of mortality in routine hospital sta-
tistics, however, is “in-hospital mortality”—death during
the initial admission for the fracture. We analysed
inpatient statistics that had been linked to death regis-
tration data in the former Oxford NHS health region
(population 2.5 million) from 1994 to 1998.

Methods and results

We selected emergency admissions in people aged
65 years and over who had been admitted to eight
main acute trusts and for whom fractured neck of
femur was the principal diagnosis (international classi-
fication of diseases, ninth revision (ICD-9), codes 820,
821.0,and 821.1). We calculated standardised mortality
ratios after fracture by applying the age and sex specific
mortality in five-year age groups in the whole popula-
tion of the region (“standard” population) to the
number of people with fractured neck of femur in the
equivalent age and sex strata, in successive months up
to one year after fracture. For each hospital, we
calculated case fatality rates for in-hospital deaths
within 30 days and for all deaths within 30, 90, and 180
days of admission. We calculated age and sex standard-
ised case fatality rates for each hospital by applying the
age and sex specific rates in each hospital to the
number of people in each age-sex stratum in the total
inpatient population. We calculated case fatality rates

separately for deaths certified as fractured femur and
for all deaths.

In total, 8148 people aged 65 and over were
included (80.2% women; mean (SD 7.2) age
82.2 years). In the first month after fracture the stand-
ardised mortality ratio was 1246 (95% confidence
interval 1164 to 1331; general population 100). The
standardised mortality ratios, adjusted for person
months at risk, were 451 (397 to 509) in month 3, 238
(197 to 283) in month 6, and 187 (149 to 230) in
month 12. Fractured femur was certified as the under-
lying cause in 16%, and as a cause anywhere on the
death certificate in 43%, of deaths occurring in the first
month.

As the table shows, the mortality ranking of hospi-
tals varied with definitions and time frames. Death rates
for all causes showed that three hospitals (B, C, and H)
had significantly lower rates than hospital A for
in-hospital mortality within 30 days, and two (B and C)
had significantly lower rates for 30 day mortality
regardless of place of death. By 90 and 180 days, differ-
ences between hospitals were not significant. Hospitals
also changed rank depending on whether deaths from
all causes or only those certified as fractured femur
were included (table).

Comment

The standardised mortality ratios show that mortality is
much higher in people after fractured neck of femur
than in the general population of comparable age, and
they remain raised for many months after fracture. The

Case fatality rates per 100 admissions and ranks (95% confidence intervals) for each hospital, adjusted for age and sex, showing different definitions and
time intervals from admission

In-hospital deaths (within 30 days)

Deaths anywhere

Within 30 days

Within 90 days Within 180 days

Hospital trust Case fatality rate Rank Case fatality rate Rank Case fatality rate Rank Case fatality rate Rank
Fractured femur in any position on the death certificate

A 5(1.0to 2.1) 2(1t03) 3(1.6t02.9) 2(1t03) 1(23103.8) 1(1t02) 34 (2610 4.2) 1(1to1)
B 8 (0.2t0 1.4) 1(1t03) 0 (1.8t0 4.1) 3(1to4) 5 (4.8108.2) 3(2t07) 8.0 (6.1 to 10.0) 4(2t07)
C 8 (1.0 to 2.6) 3(1t03) 1(1.2t02.9) 1(1t03) .0 (3.7 to 6.4) 2(1t05) 6.2 (4.7 t0 7.8) 2(2t05)
D 0 (2.6 to 5.4) 4(4t07) 5 (3.0 to 6.0) 4@3t07) .9 (5.0t0 8.7) 4(2t07) 7.2 (5310 9.1) 3(2t07)
E 6.2 (3.7 10 8.7) 6 (4108) 6.8 (4.2 t0 9.5) 6 (4108) 11.7 (8.2 to 15.2) 8(3t08) 12.7 (9.1 to 16.3) 8(3t08)
F 3 (3.7108.8) 7(4108) 1(4.4109.9) 7(4108) 7 (6.5 to 12.9) 6 (3108) 11.3 (7.9 to 14.8) 6 (310 8)
G 2 (5.8 t0 8.6) 8 (61t08) 2 (6.8109.7) 8(5t08) 11.5 (9.8 to 13.2) 7 (610 8) 11.9 (10.1 to 13.7) 7(5108)
H 0(29105.2) 5(@to7) 6 (4.21t07.1) 5(41t08) 8 (6.2 to 9.5) 5(2t07) 8.5 (6.7 t0 10.2) 5(21t08)
Total* 5(3.1t03.9) 5 (4.1t0 5.0) (6 410 7.5) 7.7(71108.2)

All causes of death

A 100 (8.6 to 11.3) 7 (4108) 12. 9 (11.4 to 14.5) 7 (310 8) 19.2 (17.3 to 21.1) 6 (1to8) 24.1 (22.0 to 26.2) 3(1t08)
B 2(2.0t04.3) 1(1tod) 6 (4.9108.3) 1(1to5) 15.6 (13.0 to 18.3) 1(11t08) 21.5 (18.4 to 24.6) 1(11t08)
C 5 (5.0t0 8.1) 2(2t07) .5 (6.8 to 10.3) 2(1t07) 19.2 (16.5 to 21.8) 5(11to8) 25.8 (22.8 t0 28.9) 7 (110 8)
D 9 (5.9109.8) 4(21t08) 5 (7.3t0 11.6) 3(2t08) 20.0 (16.8 to 23.2) 7(1t08) 24.4 (20.9 to 27.9) 4(1108)
E .0 (5.2 t0 10.9) 5(21t08) .5 (6.4 to 12.6) 4(2t08) 2 (12.9 to 21.4) 2(1t08) 23.0 (18.1 to 27.9) 2(1t08)
F 10.2 (7.0 to 13.5) 8(2t08) 13.2 (9.5 to 17.0) 8(2t08) (17.0 to 26.5) 8(1t08) 26.1 (20.9 to 31.3) 8(1t08)
G 6 (7.1t 10.1) 6(21t08) 10.6 (9.0 to 12.3) 6(21t08) (16.9 to 21.4) 4(1108) 25.6 (23.0 to 28.2) 6(11t08)
H 9 (5.4 to 8.5) 3(2t07) 10.0 (8.1 to 11.9) 5(21t08) (15.8 to 20.9) 3(1t08) 25.2 (22.2 t0 28.2) 5(11t08)
Total* 9 (7.4 t0 8.5) 10.5 (9.8 to 11.1) (18.0 t0 19.7) 24.6 (23.6 to 25.5)

*Total case fatality rates are unadjusted for age and sex.
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persistently increased standardised mortality ratio may
indicate continuing sequelae of the fracture or that
people fracturing their neck of femur are more frail
and ill than the general population of similar age.

Measures of prognosis after fracture and compari-
sons between hospitals are substantially affected by
whether death registration data are included, whether
time intervals are extended beyond 30 days, and
whether deaths that are not certified as fractured femur
are included. When death registration data are
available, one option is to confine analyses of mortality
to the deaths attributed by the certifying clinician to the
fracture. Our study confirms, however, that the fracture
is often not recorded on death certificates even when
death occurs soon after fracture.” Studies of mortality
after fractured femur will be misleading unless they
include deaths after discharge from the initial
admission and consider all causes of death.
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Drug points

Tonic-clonic seizures in patients taking sildenafil

Ronit Gilad, Yair Lampl, Yehiel Eshel, Menachem Sadeh, Department
of Neurology, Wolfson Medical Center, Holon 58100, Israel
Correspondence to: R Gilad (gilad-ar@inter.net.il)

Sildenafil citrate (Viagra) is a specific phosphodiesterase
type V inhibitor with a selective inhibitory effect on cyclic
guanosine monophosphate (cGMP). Its enhancement of
nitric oxide release leads to an increase in cGMP concen-
trations, which is responsible for its main clinical
effect—relaxation of the smooth muscle in the corpus cav-
ernosum. The increase in blood flow into the penis helps
to alleviate problems of erectile dysfunction.'

Minor side effects—such as headache, flushing, nasal
congestion, and defects in colour vision—and serious
cardiovascular and cerebrovascular effects, have been
described." Convulsive seizures have been an unknown
neurological side effect until now. We report two cases of
patients who first had a seizure soon after using sildenafil.

Case 1—A 63 year old man with a history of
hypertension, but who was otherwise healthy, was
admitted to hospital because of a first episode of general-
ised tonic-clonic seizures (GTCS). He had been prescribed
sildenafil (50 mg) as required for sexual dysfunction.
Three hours after taking sildenafil for the first time, he had
a typical tonic-clonic seizure, as observed by his spouse.
He was awake when he was admitted, and results of
neurological examination, brain computed tomography,
magnetic resonance imaging, and electroencephalogra-
phy were normal. Electrocardiography, stress electrocardi-
ography, echocardiography and cardiac scan with
dipyridamole test, as well as carotid Doppler ultrasonogra-
phy, showed no abnormalities. Two days later, he was dis-
charged from the hospital with the recommendation that
he stop using sildenafil. However, three months later, he
decided on his own responsibility to try the drug again,
and four hours later, had a tonic-clonic seizure. He was
then prescribed carbamazepine (600 mg/day). He has
been free of seizures for two years.

Case 2—An otherwise healthy 54 year old man was
admitted to our department after having a first tonic-clonic
seizure about 4.5 hours after he had taken sildenafil for the
first time. His neurological examination, brain computed
tomography, magnetic resonance imaging, and electroen-
cephalography with sleep deprivation were normal.
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Discussion

These men experienced epileptic seizures after taking
sildenafil. It is highly unlikely that the seizures were caused
by a cerebrovascular effect—that is, a previous existing
neurological disease—or a cardiac event because medical
tests ruled out this possibility, and in both cases the
seizures occurred after the physical effort associated with
coital activities had ended. Using sildenafil and having sei-
zures seem to be directly related.

These two cases raise two important issues. Firstly, doc-
tors must consider the possibility of epileptic seizures
occurring in patients taking sildenafil. Secondly, more
research is needed to test two conflicting theories—that is,
whether nitric oxide induces epilepsy or protects against it.

Four cases of patients experiencing epileptic seizures
during the clinical trials of sildenafil were reported to
Pfizer, the manufacturer of the drug. However, a good cor-
relation between the seizures and the effects of the drug
was not found.
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Endpiece

A gloomy thought

Bodily decay is gloomy in prospect, but of all
human contemplations the most abhorrent is body

without mind.

Thomas Jefferson (1743-1826) in a letter to
John Adams, 1 August 1816.

In Familiar Medical Quotations,
ed Maurice B Strauss,
Little, Brown and Company, Boston, 1968

Submitted by Fred Charatan,
retired geriatric physician, Florida
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