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Abstract

Aim: The aim of this study was to compare objeciiveage quality data for patient pulmonary embolisetween a
conventional pulmonary CTA protocol with respectatmovel acquisition protocol performed with optimiradiation
dose and less amount of iodinated contrast medijsuted to the patients during PE scanning.

Materials and Methods: Sixty- four patients witHRoanary Embolism (PE) possibility, were examinethgsangio-CT
protocol. Patients were randomly assigned to twaugs: A (16 women and 16 men, with age ranging fa@+89

years) mean age, 62 years with standard deviatipmahge, 19-89 years) - injected contrast ageswd@ml. B (16

women and 16 men, with age ranging from 28-86 yedrgected contrast agent: 70-80 ml. Other scagmarameters
were kept constant. Pulmonary vessel enhancemeninzage noise were quantified; signal-to-noiseor@8NR) and
contrast-to-noise ratio (CNR) were calculated. Scatiye vessel contrast was assessed by two raditdag consensus.
Result: A total of 14 cases of PE (22 %) were foumthe evaluated of subjects (nine in group A, fiwelin group B).

All PE cases were detected by the two readers.eTWas no significant difference in the size or tamaof the PEs
between the two groups, the average image noiseldvatl) for group A and 19 HU for group B. The difface was
not statistically significant (p = 0.09). Overalhe SNR and CNR were slightly higher on group B.42d4nd 22.5

respectively) compared with group A (19.4 and 16edpectively), but those differences were not sfaélly

significant (p = 0.71 and p = 0.35, respectively).

Conclusion and Discussion: Both groups that had aluated by pulmonary CTA protocol allow similarage
quality to be achieved as compared with each sthesth optimize care dose for both protocol andtcast volume
were reduced by 50 % in new protocol comparindnédonventional protocol.
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Introduction

Multidetector computed tomography (MDCT) is theerehce
standard for the diagnosis of pulmonary embolisig) (R-4].
It is reported that the pulmonary embolism is thedt most
common acute cardiovascular disease, after
infarction and stroke, and results in an estima?@@®,000-
300,000 hospitalizations and 37,000-44,000 dea¢hsygar in
the United States [5]. Recent studies have shoesehsitivity
of thin-slice “MDCT PE” to be 90-100% and the sffieitly to
be 89-94% for the detection of pulmonary embolthe level
of the subsegmental arteries [4,6-9],
angiography as the gold standard.
Several studies had revealed an overuse of Clograghy
(CTA) to exclude PE, which increase in effectiveselger
patient [10-11], there is a need for reductionaxfiation dose.
Therefore the
conducted important updates on optimizing protociiiat
restrict the amount of iodinated contrast mediss tthecreasing

myadardi

using pulmpna

recent studies of pulmonary CTA have
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the risk of contrast medium-induced nephropathytigaarly

in people suffering from certain diseases suchialsetes and
high blood pressure disease [12-14]. Thus, lowatamh dose
by using 128 MDCT scanning , low contrast mediunurae

CTA protocols may be potentially advantageous hotleduce
radiation-derived risks and to prevent contrastimeenduced
adverse event.

Material and Methods

Subjects

This study was held by Al Najah University HospitaNablus
city, Palestine. Each individuals referred for poirary CTA
for clinical suspicion of PE exam. To be eligibte the study
patients had to have normal renal function. Patiaenith a
personal history of allergy to iodinated contrasitenial, or
impaired renal function (creatinine >1.2 mg/dl) evexcluded
from the study. Patients were divided in two groups(16
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women and 16 men, with age ranging from 19-89 years
injected contrast agent: 35-40 ml. B (16 women a6dnen,
with age ranging from 28-86 years) - injected casitragent:
70-80 ml.

Pulmonary CTA protocol

All pulmonary CTA examinations were performed usiti28
MDCT system (Somatom Definition, Siemens Healthcare
Forchheim, Germany). For group A the acquisitionapseter
were: pitch = 1, low contrast medium volume = 350 flow
rate = 4; bolus tracking technique with Hounsfieliienuate
threshold = 75-85 HU and delay scan time afterdbmetrast
triggering in bolus-tracking technique is 3 seconithout
breathing instruction before data acquisition. Bosup B the
acquisition parameters were: pitch = 0.8; contra0-80 ml;
flow rate = 4; HU predefined attenuation threshwith delay
scan time after the contrast triggering in bolasiing
technique is 5 second with breathing instructioafole data
acquisition, bolus tracking with the region of irgst placed in
the main pulmonary artery. Pure, undiluted iodidatentrast
medium was used for both groups (lomeron 300), rothe
parameters were kept constant for both groupse(shickness

is 3mm, kVp =100 and care dose were selected @ih b

group).

Quantitative analysis of pulmonary CTA images
All images were evaluated by two observers witind 8 years
of experience in CTA evaluation, blinded to theniclal history
and pulmonary CTA protocol. Each study was subjebi
classified as diagnostic or non-diagnostic by eaelder. 3 mm
slice thickness source images were employed fontgatve
analysis.

The signal intensity for the central pulmonaryeggs (Sl
vessels), given in HU, was defined as the atteonatieasured
by placing circular regions of interest (ROIs) hetcentre of
these vessels. The ROI size was adapted to thestbamf the
vessel, reaching up to 80 to 90 fim the central arteries. The
main arteries were analysed by select the main quuémy
artery, left and right. In order to minimize biasch artery was
measured at three different locations. The meahexfe values
was used for further calculations.

The attenuation in the peripheral pulmonary asterwas
ignored because unable to use the ROl method f®samg
the signal intensity due to their small calibre.
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To define the image noise, the standard deviatioh${U
measured in ROIs of at least 100 framawn in three different
regions outside the patient body (middle, left, aigiht sides)
were averaged.

The signal-to-noise ratio (SNR) was defined asv&sel/
Noise. The contrast-to-noise ratio (CNR) was defires (Sl
vessel - Sl background)/Noise). These two parametesre
calculated separately for the central pulmonargras.

For statistical analysis the SPSS software vers®f (SPSS
Inc. Chicago, IL, USA) were applied and the indefest
sample t-test was employed to compare continuotiahbles.
A two-sided p-value <0.05 was considered to indicat
statistically significant difference.

Results

All subjects in this study with suspected PE undamv
pulmonary CTA, without complications. No significan
differences were observed in age, weight, and gelnelisveen
individuals included in groups A and B. Patient edatre
represent inTablel. All studies were considered to have
enough image quality to detect PEidurel1). A total of 14
cases of PE (22.5%) were found in the evaluatedubfects
(nine in group A, and five in group B). All PE caswere
detected by the two readers. There was no significa
difference in the size or location of the PEs betwvéhe two
groups.

The average image noise was 14 HU for group AlghEiU
for group B. The difference was not statisticaligngficant (p
= 0.09). Overall, the SNR and CNR were slightlyHsg on
group B (24.4 and 22.5 respectively) compared gitbup A
(19.4 and 16.4 respectively), but those differenaese not
statistically significant (p = 0.71 and p = 0.3&spectively).

Tablel. Structure of population, patient characteristics, signal
intensity for the central pulmonary arteries and image quality in
study groupsdata.

Group A Group B P Value
Male 16 16
Female 16 16
Weight (kg) 80.4 85.6 0.82
Vessel attenuation (HU) 286 297 0.815
Noise 14 19 0.075
SNR 19.4 24.4 0.71
CNR 16.2 22.5 0.35
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Figure 1. Exemplary 3 mm-thick transverse CTPA images at 100 kVp from the present patient collective. A. Image scan with protocol A
(contrast volume 35-40 cc and pitch =1). B. Image scan with protocol B (contrast volume 80-100 cc and pitch= 0.8). For better comparison,
the window level was set at 50 HU and the window width at 350 HU for all images. See the reduced beam hardening and streak artifact in

imageA.
Discussion and Conclusions

In the present study, the two groups were matchledender,
age, and weight, thus exclude possible variatieats/éen the
groups in the vessel enhancement secondary tdemedit body
habitus. Conversely, volume, concentration, in@ttiate, and
duration of iodinated contrast medium administratiare
factors directly associated with pulmonary artempancement.
As shown, the reduction in acquisition times acawith the
newest CT equipment avoids the need for long-camati
contrast medium administration protocols, as thgciion
duration critically affects both the magnitude ativing of
contrast enhancement [15-24]. This study used 1Z3CW
Siemens machine during pulmonary scanning it mathage
reduce injection period to less than 60% during S€anning
and this in turn reduce the size of the contrasiiom to less
than 50% of the value used in the classical pulmoseanning
protocol.

The most relevant finding of this study is thatindividuals
average weighing 80 kg, a pulmonary CTA protocothwi
relatively small volume of iodinated contrast medi{35 ml)
results in pulmonary CT angiograms with lower iti@c
period than using a conventional pulmonary CTA q@cot

(Figurel). The novel protocol proposed here yielded a

diagnostic confidence of PE that was not signifiadifferent
from the standard protocol, but using 50% lessairgnous
contrast medium. This optimization of a standarthmomary
CTA protocol may have been achievable this is dudghe
latest technology, such as thin collimation andrigm®d study
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