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Introduction

Occurs in 20% of surgical 
patients

<25% ?DVT confirmed

Risk of PE, mainly above 
knee DVT’s, conflicting 
evidence
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Thromboembolic Pathophysiology
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Thromboembolic Pathophysiology
Virchows Triad (stasis, vessel wall injury, hypercoaguable state)

Stasis: Immobility, surgery, casts

Vessel wall injury:trauma, sepsis, IVDA

Hypercoaguable state: 

Primary- Antithrombin and heparin cofactor II deficiencies, Protein C and Protein S 
deficiencies, Factor V Leiden, Disorders of the fibrinolytic system, 
Dysfibrinogenemias, Lupus anticoagulant and anticardiolipin antibody syndrome, 
Prothrombin gene variant

Secondary- dehydration, pregnancy, OCP, malignancy, HONK

Usually in valve cusps of calf veins, only 20% propagate proximally

 Spontanous lysis/recanalisation <10%

5

Saturday, 24 January 2009



DVT Features
65% below knee DVT’s asymptomatic

Calf swelling & tenderness in 75 & 80% DVTs 
respectively

Mild fever

Pitting oedema, redness

Increased visible superficial veins

Young active men, recent physical exertion 
with swollen sore arm=axillary vein DVT
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Wells Score
Active cancer =1

Paralysis, paresis, recent 
POP =1

Recently bedridden >3d 
or major Sx <12/52 =1

Localised deep vein 
tenderness =1

Entire leg swelling =1

Calf >3cm swelling cf 
other leg =1

Unilateral Pitting oedema 
=1

Collateral superficial veins 
=1

Other diagnosis?=-2

Score: Low=0 (3%), Mod=1-2 (17%), 
High=3+ (75%)
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D-dimer test

ONLY useful in low risk 
patients

Previous DVT/PE =high risk

Non-specific, but sensitive 
i.e. good rule out test
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Diagnosis

Gold standard venography- 
rarely done

Compression Doppler 
ultrasound scan
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Treatment
Dalteparin or Enoxaparin while being investigated

If high risk, refer Medics, do not need D-Dimer (or bloods)

If confirmed: Warfarin for 6 months if no cause found and 3 months 
if post operative

Recurrent- vena caval umbrella
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Pulmonary 
Embolism
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Pulmonary 
Embolism
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Introduction
Common and lethal, third commonest cause of death in USA

A third of people who survive a PE die from a subsequent embolism

Most secondary to DVT, nearly everyone with proximal leg vein DVT 
will have a PE, less so with calf DVT

Diagnosis often missed

If very small ?risk of further PE or mortality
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Clinical Features
None: may have no 
features if small.

May have pleuritic chest 
pain, SOB, 
haemoptosis, signs and 
symptoms of DVT, abdo 
pain, or syncope. 

Mild fever, tachycardia, 
pleural rub

Massive: PEA arrest, 
tachycardia, hypotension 
and hypoxia with 
cyanosis. Prominent JVP 
(‘a’ waves), pulmonary 
area murmur
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include clinically major embolism, cancer, congestive cardiac
failure, and previous or current DVT.57 58 Non-fatal recurrence,
particularly in the first year, is common in those with disabling
neurological disease and cancer, and least likely in those with
temporary risk factors.59

As reported before {S8}, the many abnormalities observed
on clinical examination and routine investigations, particu-
larly in the more severe cases, are of limited value in confirm-
ing a diagnosis of PE.60–70 Even in those with confirmed proxi-
mal DVT, respiratory symptoms are a poor predictor of
concurrent PE.71

A new observation is that acute right heart strain in major
PE can be detected by the release of cardiac troponin72–78 due to
right ventricular muscle damage79 80; although such measure-
ments may give prognostic information,77 78 their role in deci-
sion making is limited and they are of no diagnostic value in
non-massive PE.81

The value of making an assessment of clinical probability
was highlighted previously {S7} because it encourages good
clinical assessment and allows better interpretation of isotope
scan results; a new advantage is that, in combination with
D-dimer assay, it can substantially reduce the need for
imaging. The PIOPED observation that PE is only present in
9% of those with low clinical probability has, with two
exceptions,82 83 been confirmed in several large studies,84–91 giv-
ing a negative predictive value of 89–96%. All these surveys
involved experienced clinicians using defined criteria for
assessing clinical probability under a research protocol. This is
very different from the emergency room situation where deci-
sions are often made by junior doctors whose ability to make
an accurate estimate of the likelihood of PE is much less than
that of their seniors.92 A simple and effective method of
assigning clinical probability is therefore desirable. The
method previously recommended {S17} has the advantage of
simplicity. It was based on principles introduced successfully
for DVT by a Canadian group who have since shown it to be
equally valid and reproducible in PE,84 93 94 and it has

independently been suggested elsewhere.95 It requires that the
patient has clinical features compatible with PE—namely,
breathlessness and/or tachypnoea, with or without pleuritic
chest pain and/or haemoptysis {S6}. Two other factors are
sought: (a) the absence of another reasonable clinical
explanation, and (b) the presence of a major risk factor. Where
(a) and (b) are both true the probability is high; if only one is
true the probability is intermediate; and if neither is true the
probability is low. Some hospitals prefer a scoring system that
places patients into one of only two categories—PE likely and
PE unlikely. Several such attempts have been made,87 93 96 97 but
these are either inaccurate or require a complex scoring
system that is difficult to remember, a criticism of other
recent85 89 98 and previous such approaches; their superiority
over simpler clinical assessment may also be marginal.89 91

• All patients with possible PE should have clinical
probability assessed and documented. [C]

• An alternative clinical explanation should always be
considered at presentation and sought when PE is
excluded. [C]

INVESTIGATIONS
D-dimer
Following previous uncertainty {S11}, evidence is accumulat-
ing that D-dimer assays may have an important role in
accurately excluding PE. On the other hand, raised levels of
D-dimer do not infer the presence of VTE because such results
are commonly found in hospitalised patients,83 99 obstetrics,100

peripheral vascular disease, cancer, and many inflammatory
diseases, as well as increasing age. Several new systems offer
improved sensitivities and a low incidence of false negatives;
not surprisingly, false negative results are more common in
those with subsegmental than larger emboli.101 A meta-
analysis of studies looking at the newer second generation
rapid D-dimer tests found sensitivities of 87–98%,102 but all
have poor specificity—that is, a substantial number of false
positives.

Three systems have been studied in large clinical studies of
PE. A qualitative red cell agglutination (SimpliRED) test was
used in 1177 patients103 with a test specificity of 68%. The
overall negative predictive value (85%) was much higher
(97%) in those with low clinical probability, and the combina-
tion of low clinical probability and negative SimpliRED
D-dimer occurred in 44% of the cohort. Furthermore, a nega-
tive test also proved useful in patients with intermediate clini-
cal probability and an indeterminate isotope lung scan. The
value of combining clinical probability assessment and
SimpliRED assay has been confirmed recently.104 Although a
rapid test, it should be performed in the laboratory and not by
the bedside.105

A second investigation used the rapid quantitative ELISA
(Vidas) test in 918 patients with suspected PE (n=444) or
DVT.106 Only those with a positive test were subsequently
investigated, and treatment was withheld in the remaining
280; two had objectively confirmed VTE in the subsequent 3
months. This test, one of the most sensitive in head-to-head
comparisons,107 has the potential advantage over SimpliRED in
that it is also useful in those with intermediate clinical prob-
ability, but its lower specificity meant that imaging became
unnecessary in only 29%, similar to the results of another
group.83 As with all such tests, sensitivity and specificity need
to be considered in conjunction with prevalence of disease in
the population being studied108 109 which, in studies of PE,
varies between 15% and 40%. With a PE prevalence of 20%, it
can be excluded by negative D-dimer in one patient for every
1.8 tested using SimpliRED (if low clinical probability) or 3.0
using Vidas (if low/intermediate clinical probability).

Unlike previous latex tests {S11}, the MDA D-dimer test
seems promising because, as well as having a specificity of

Table 1 Risk factors for venous thromboembolism
Major risk factors (relative risk 5–20):
Surgery* • Major abdominal/pelvic surgery

• Hip/knee replacement
• Postoperative intensive care

Obstetrics • Late pregnancy
• Caesarian section
• Puerperium

Lower limb problems • Fracture
• Varicose veins

Malignancy • Abdominal/pelvic
• Advanced/metastatic

Reduced mobility • Hospitalisation
• Institutional care

Miscellaneous • Previous proven VTE

Minor risk factors (relative risk 2–4):
Cardiovascular • Congenital heart disease

• Congestive cardiac failure
• Hypertension
• Superficial venous thrombosis
• Indwelling central vein catheter

Oestrogens • Oral contraceptive
• Hormone replacement therapy

Miscellaneous • COPD
• Neurological disability
• Occult malignancy
• Thrombotic disorders
• Long distance sedentary travel
• Obesity
• Other†

*Where appropriate prophylaxis is used, relative risk is much lower.
†Inflammatory bowel disease, nephrotic syndrome, chronic dialysis,
myeloproliferative disorders, paroxysmal nocturnal haemoglobinuria,
Behçet’s disease.

472 BTS Standards of Care Committee

www.thoraxjnl.com

Thromboembolic 
risk factors
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IN PATIENTS WHO HAVE FEATURES  
COMPATIBLE WITH A PE: i.e. a PE is a 
‘reasonable diagnosis’ after careful 
assessment and after a CXR;

PE more likely than alternative = +1

Any MAJOR risk factor = +1

Probability: 2=high, 1=intermediate, 0=low

Do D-dimer to rule out PE only in low/
intermediate probability. High: treat and 
VQ or CTPA via medics

Thus the scoring system and 
the ‘rule out’ process only starts 

AFTER you have already 
considered that a PE is a 
REASONABLE diagnosis
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Wells Score for PE
Clinical Symptoms of DVT =3

Other diagnosis less likely 
than PE =3

Heart Rate greater than 100/
min =1.5

Immobilisation/Surgery in 
previous 4 weeks =1.5

Previous DVT/PE =1.5

Haemoptosis =1

Malignancy =1

Low risk: <2 (3.4%)

Moderate risk: 2-6 
(27%)

High risk: >6 (78.4%)
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Investigations

CXR, ABG’s

ECG: sinus tachy, S1T3Q3, RBBB, RAD

ECHO

V/Q scanning

Helical Spiral CTPA

Pulmonary Angiography
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Management-minor PE
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Pleuritic Chest Pain (non-traumatic)!
Based on BTS Guidelines for PE & D-dimer statement & K Hogg, D Dawson, and K Mackway-Jones !Outpatient diagnosis of pulmonary 

embolism: the MIOPED (Manchester Investigation Of Pulmonary Embolism Diagnosis) study" Emerg. Med. J., Feb 2006; 23: 123 - 127. 

Emergency Department Clinical Guidelines !

© NMGH June 2008

ANY of the following:

(consider carefully if this 

could be a PE; Risk 

factors)

•Previous DVT/PE
•Evidence of DVT
•Recent Immobility
•Malignancy
•IVDA
•Recent Surgery
•Haemoptysis
•SOB
•Tachypnoea
•Tachycardia
•Reduced Saturations

Chest X-ray
Pneumothorax:
Follow Spontaneous 
Pneumothorax 
guidelines

Pneumonia:
Follow Chest 
Infection Guidelines

Modified Wells" Score:
Clinical 
DVT##$ $ $ $ 3.0
Alternative Diagnosis
Less Likely$ $ $ 3.0
IVDA$ $ $ $ 3.0
HR >100###$ $ $ 1.5
Immobility >3/7 Or 
Surgery#<4/52##$ $ 1.5
Previous DVT/PE$ $ 1.5
Haemoptysis######$ $ 1.5
Malignancy <6/12$ $ 1.5

0-2 Low Risk

>3 High Risk

Pulmonary Embolism
•Do bloods/ECG +/- 
ABG (clinically indicated)
•Refer RMO
•Start Clexane 1.5mg/kg

Discuss with senior and then 
check D-dimer

Negative

Positive

Alternative Diagnosis

(No D-dimer)

Normal

Abnormal

Yes

Chest X-ray
No Musculoskeletal: 

Tietze"s/Bornholms, 
Muscular Strain etc

Normal

Abnormal
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If suspect PE and d-dimer 
positive give LMWH

Refer Medics

Do ABGs if spO2 low (<92%), 
not if normal. Evidence is that 
ABG are non-contributory to the 
diagnosis

ECG in all, CXR in all, routine 
bloods

If high risk, d-dimer not 
required, ?need any bloods?
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Management-major
CPR as per standard ALS guidelines

‘Vigorous’ cardiac massage

Thrombolysis if strongly suspected in arrest/peri-arrest;

Alteplase (tPA) 10mg iv over 1-2 mins the infusion 90mg over 2 hours

Streptokinase 250 000u/30mins then 100 000u/hr 12-72 hours
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