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ODbjective

To compared the accuracy of multidetector CTA
alone and combined with venous-phase imaging
(CTA-CTV) for the diagnosis of acute pulmonary
embolism, using a composite reference test to
confirm or rule out the diagnosis of pulmonary
embolism.



Study Design
 Prospective, multicenter study

o Study period: 09/2001 through 07/2003

Setting
e Eight participating clinical centersinthe USA



Patients

 During the 23-month recruitment period,

7284 patients were screened, 3262 were eligible for
study, and 1090 were enrolled

e 266 were not included in the sensitivity and
specificity calculations

o 824 patients who had clinically suspected acute
PE (mostly women, mean age 51y0)

On the basis of the composite reference standard-
pulmonary embolism diagnosed in 192 (23%)



| Nntervention

« All patients underwent aclinical assessment of the
probability of PE, including aWells score

All of them had diagnostic testing
« CTA-CTV

¢« V/Q

« LEUS

e and if necessary DSA.



Table 1. Model for Determining the Clinical Probability of Pulmonary Embolism,
According to the Wells Score.*

Clinical Feature Score

Clinical signs and symptoms of DVT (objectively measured leg 3.0
swelling and pain with palpation in the deep-vein system)

Heart rate =100 beats/min 1.5

Immobilization for =3 consecutive days (bed rest except to go to 1.5
bathroom) or surgery in previous 4 weeks

Previous objectively diagnosed pulmonary embolism or DVT 1.5

Hemoptysis 1.0

Cancer (with treatment within past 6 mo or palliative treatment) 1.0

Pulmonary embolism likely or more likely than alternative diagnoses 3.0

(on the basis of history, physical examination, chest radiography,
ECG, and blood tests)

* Data are from Wells et al.?* The condition of patients is scored according to
the following criteria: less than 2.0, low probability; 2.0 to 6.0, moderate prob-
ability; and more than 6.0, high probability. DVT denotes deep venous throm-
bosis, and ECG electrocardiography.




Diagnostic Criteria

A composite reference standard required one of the following
condition for diagnosis:

* V/Q high probability with no Hx of PE

e Abnormal DSA

« Abnormal LE US (Surrogate for the Dx of PE)
* Non diagnostic V/Q without previous Hx of PE



Exclusion criteria

Normal DSA

Normal V/Q

Low or very low V/Q

Weélls score< 2, and US negative

All of them had 3-6 mo f/u phone interview, and
death or new DV T were reviewed .



Table 3. Basis for the Diagnosis or Exclusion of Pulmonary Embolism among 824 Patients Evaluated by CTA.*

Pulmonary Embolism MNo Pulmonary

Variable (N=192) Embolism (N=632)
no. of patients (%)

DSA 33 (17) 192 (30)

Ventilation—perfusion scanningj 109 (57) 146 (23)

Ultrasonography of lower extremities with abnormal findings, no previous 50 (26) MNA

DVT at same site, and nondiagnostic ventilation-perfusion scanning

Ventilation—perfusion scanning indicating low or very low probability of dis- NA 294 (47)
ease, low clinical probability, and normal findings on ultrasonographyi:

* DVT denotes deep venous thrombosis, and NA not applicable.

1 Abnormal findings on ventilation—perfusion scanning indicate a high probability of pulmonary embeolism in a patient
with no previous pulmonary embolism. Normal findings rule out pulmonary embolism.
i The clinical probability was determined by a Wells score of less than 2.**




Results

 Among the 632in whom pulmonary embolism was ruled
out, the 592 patients who also had an interpretable CTA
were followed for six months.

e 500 patients did not receive anticoagulants. Clinical
coursesin 2 of 590 patients (<1 percent) suggested an
Initially unrecognized pulmonary embolism.






Results
CTA

e The sensitivity of CTA - 83%
(95% ClI, 76-92 %)
* The specificity - 96%
(95% ClI, 93 — 97%)
Thelikelihood ratio for a positive test was 19.6 (Cl 95%, 13.3 to 29)
The likelihood ratio for a negative test was 0.18 (95% CI 0.13 —0.24)

PPV -86 % (150/ 175): PPV were 97% for PE in main /lobar artery,
68% for a segmental vessel, and 25% for a s/s branch

NPV — 95% (567 /598)



Results of
CTA-CTV

The sensitivity — 90% (95% CI 84 — 93%)
The specificity - 95% (95% Cl 92 — 96%)
The likelihood ratio for + test 16.5

The likelihood ratio for - test 0.11

PPV - 85%

NPV —97%



CT and Clinical Assessment

 Patients with low/intermediate clinical

orobability(by Wells) normal CTA had a

nigh NPV for PE : 96% for ptswith low

probability and 89% for pts with
Intermediate probability.

 The NPV was only 60 % in pts with high
probability before testing







CT and Clinical Assessment

PPV of abnormal CTA was 92- 96 % In pts
with an intermediate/high clinical
probability,

* And much lower —58% in ptswith low
likelihood of PE



Main Outcome Measures

Chest CTA

o Specificity - 96%
o Sengitivity - 83 % (single detector image 70%)
e Disappointment: 17% false negative rate



Conclusion

For an adequate interpretation of test results

clinical assessment should be systematically
Included in the Dx work up of PE.

Normal CTA should be interpreted as R/O PE
ONL Y in ptswithout a high clinical suspicious.

Think twice before accepting the diagnosis if PE
seems clinically unlikely and CTA shows small,
Isolated clot




Conclusion

* Multidetector (4 slice) CTA Ismore
sensitive than single-detector image it is
still misses small, peripheral s/s clots
(significant of such clots?)

e Future 16 slice or 64 slice CTA will
Improve periphery sensitivity in this regard



Conclusion

e CTV adding increases sensitivity of clot
detection by 7%.

 However the absolute owing to CTV was
modest (14 additional among 824 2%
Increase in NPV)

e CTV combined with clinical assessment
didn’t yield significantly different predictive
values from those with chest CTA aone.




Conclusion

» 55 9% patients with PE (105 /192) had DVT

 LE USisvaluable and cost-effective tool,
also less sensitivethan CVT (US sensitivity
to detect proximal clot only 40%)



Summary

 PIOPED Il established the diagnostic performance
of multidetector CTA as a stand-alone imaging
technique in most patients(at |east for outpatients).

 Theclinical judgment isimperative in cases when
clinical assessment and CTA results are discordant

e CTV doesn’t appear to iImprove the diagnostic
yield of CTA enough to justify the additional

Irradiation



The End

* Probability of disease after testing depends
not only on sensitivity and specificity but
also on the clinical probability before
testing



