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Pulmonary embolism

Samuel Goldhaber’s Seminar on
pulmonary embolism (Apr 17, p 1295)1

made interesting reading, and raises a
few issues worth discussing. The first
involves the imaging techniques used to
study pulmonary embolism.

Although chest CT has been used
increasingly to diagnose pulmonary
embolism, one of the problems with it is
that it is technology-dependent and
operator-dependent, especially with
respect to imaging of the subsegmental
pulmonary vessels. Ruiz and colleagues2

found that, after exclusion of unreadable
scans caused by motion artifacts,
assessment of half the subsegmental
vessels were thought to be difficult by
one of two readers. Chest CT might be
the preferred method of assessing
patients in large centres with experience
in reading CT pulmonary angiography,
but ventilation-perfusion scanning
probably provides better interoperator
consistency in the interpretation. Chest
CT is therefore a very good test to
diagnose pulmonary embolism, but its
safety as a test to rule out the disorder is
debatable, especially in smaller centres.

Goldhaber states that high-probability
or low-probability ventilation-perfusion
scans can diagnose or exclude 
pulmonary embolism. The PIOPED
study3 he quotes, however, found that in
the presence of high clinical pretest
probability, the post-test probability of a
low probability ventilation-perfusion
scan is 56%. This is hardly sufficient to
exclude pulmonary embolism purely on
the basis of a low-probability ventila-
tion-perfusion scan if the clinical pretest
probability is high.

I therefore believe that the key factor
in the diagnosis of pulmonary embolism
is clinical assessment with clinical pretest
probability. In patients with high clinical
pretest probability and signs and
symptoms consistent with a large
pulmonary embolus, a chest CT should
be the diagnostic imaging technique of
choice, with a view to doing venous
ultrasonography if the chest CT is non-
diagnostic. On the other hand, in
patients with clinical signs and
symptoms consistent with a possible
peripheral embolus, then a ventilation-

perfusion scan should probably be the
technique of choice.

The second issue worth commenting
on is our failure to provide adequate
prophylaxis, especially in the medical
wards. Although a large randomised
controlled trial has shown the benefits of
40 mg enoxaparin in reducing venous
thrombosis in inpatients,4 a brief wander
through our medical wards proves that
we as physicians are far behind our
surgical colleagues in providing routine
prophylaxis for pulmonary embolism.
Furthermore, despite the convincing
evidence for out-of-hospital 3–4 week
prophylaxis after high-risk orthopaedic
surgery,5 it has not been widely adopted
in our hospital, since the conventional
view that prophylaxis should be stopped
once a patient can mobilise prevails.

Goldhaber’s Seminar serves as a timely
reminder to reassess our practice against
best evidence. Perhaps it is also time for
a widespread education campaign to
inform practitioners about the use and
adequacy of prophylaxis for pulmonary
embolism among hospital inpatients.
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In his Seminar on pulmonary embolism,1

Samuel Goldhaber covers nearly all
aspects of treatment for this often life-
threatening disease. However, he does
not mention a controversial aspect of
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treatment. Volume loading is used to
treat haemodynamically compromised
patients with acute pulmonary
embolism despite experimental data
which suggest that volume loading after
embolism might cause a leftward shift of
the ventricular septum with subsequent
decrease in left-ventricular end-diastolic
volume and stroke work.2 Could
Goldhaber give a statement on the
correct amount of fluid challenge?
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Congratulations to Samuel Goldhaber1

on his excellent Seminar on pulmonary
embolism. There is one important omis-
sion. Goldhaber makes no mention of
the value of continuing heparin for at
least 48 h after the achievement of ther-
apeutic international normalised ratio
(INR).

During the first 36 h of warfarin 
treatment, precipitous decreases in 
concentrations of protein C result in a
transient hypercoagulable state. In-vivo
prothrombin activation is a function of
the balance between factor II and 
protein C concentrations and is not pre-
vented until nadir concentrations of
factor II are obtained, which can take
40–192 h.2 During this time, patients are
paradoxically at increased risk of throm-
boembolic disease and it is therefore
important to overlap heparin and war-
farin treatment for at least 48 h after
therapeutic INR values have been
achieved.
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Samuel Goldhaber’s otherwise excellent
Seminar on pulmonary embolism1

includes in the risk factors a discussion 
of hormonal factors that must be 
challenged.

Pregnancy, hormone replacement
therapy (HRT), and oestrogen-
containing oral contraceptives are known
to increase the incidence of venous
thromboembolism (VTE).2,3 However
there is no evidence that progestogen-
only methods of contraception, which
include pills, implants, injectables, and
intrauterine devices, significantly alter
haemostatic variables or increase the risk
of VTE.4 Indeed, these preparations are
often recommended to women with a
past history of VTE or with an inherited
or acquired prothrombotic state.

I would agree that a past history of VTE
is an absolute contraindication to the
oestrogen-containing contraceptive and
would also suggest that a strong family
history of VTE and an inherited pro-
thrombotic state constitute absolute
contraindications rather than the relative
described in the article. Other oestrogen-
containing contraceptives such as the
vaginal ring or patch are also likely to
increase the incidence of VTE; however,
whether this increase will be lower than
that seen with comparable oral prepara-
tions, as it is with HRT,5 remains to be
established.

The use of the term “generations” in
the description of oestrogen-containing
oral contraceptives relates solely to the
progestogen content of the preparation
and has nothing to do with the dose of
oestrogen. It has recently been sug-
gested that the term be abandoned
owing to the introduction of newer
progestogens and to avoid the confu-
sion the term caused. There is evidence
that reducing the dose of ethinyl oestra-
diol in the oestrogen-containing oral
contraceptives to 50 �g resulted in a
lowering in the incidence of VTE; how-
ever, in users of oestrogen-containing
oral contraceptives containing less than
50 �g of ethinyl oestradiol, the risk of
VTE is unrelated to the dose.
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phenylephrine, and vasopressin. They are
selected and administered empirically.

Kwang Yee reminds us to be vigilant
and insist on venous thromboembolism
prophylaxis in our hospital inpatients. In
a prospective registry of 5451 patients
with ultrasound-confirmed deep-vein
thrombosis, only 1147 (42%) of the
2726 who had deep-vein thrombosis
diagnosed while in hospital had received
prophylaxis within the previous 30 days.3

Habib-ur-Rehman makes the excellent
point that heparin should be adminis-
tered for at least 5 days after starting
warfarin to prevent paradoxical hyperco-
agulability due to depletion of protein C.

The risk of fatal pulmonary embolism
from oral contraceptives is small, per-
haps as low as 1 per 10 million woman-
years.4 However, this risk does seem to
be higher for women taking birth control
pills that contain the third-generation
progestogens desogestrel or gestodene.
A meta-analysis indicates that third-gen-
eration oral contraceptives could triple
the risk of venous thromboembolism
compared with second-generation oral
contraceptives.5
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Author’s reply
Multidetector-row spiral CT technology
has overcome the past limitations of CT
and has emerged as the preferred
imaging technique for patients sus-
pected of having acute pulmonary
embolism. Tiny, peripheral subseg-
mental emboli are well visualised. New-
generation scanners seem to be virtually
as accurate as catheter pulmonary
angiography for detection of pulmonary
embolism.1

The problem with clinical assessment
and scoring of “clinical pretest proba-
bility” is that the scoring system is
heavily weighted towards one subjec-
tive question: “Is an alternative diag-
nosis more likely than pulmonary
embolism?” Despite valiant efforts to
create a reliable formula and scorecard,
the assessment of clinical pretest proba-
bility remains best achieved through
gestalt, intuition, and experience.

As Sandra Fortunat and Georg Röggla
state, volume loading is controversial
and potentially dangerous in haemo-
dynamically compromised patients with
acute pulmonary embolism. When right
heart pressures are elevated on physical
examination or doppler echocardio-
graphy, fluid administration can precipi-
tate further deterioration of cardiac
function. These patients will benefit
from the early use of vasopressors.2 The
optimum vasopressor is uncertain, but
my three favourites are dopamine,

Samuel Goldhaber’s impressive Seminar1

omits sickle-cell haemoglobin C disease
from the list of risk factors.

The strong reaction between haemo-
globins S and C explains why several
patients with the disease have more
thromboinfarctive events than patients


	Pulmonary embolism
	References


