
EDITORIAL COMMENT

320-row CT scanning: reduction in tube current parallels
reduction in radiation exposure?

E. E. van der Wall • J. E. van Velzen •

F. R. de Graaf • J. W. Jukema • J. D. Schuijf •

J. J. Bax

Received: 23 November 2010 / Accepted: 26 November 2010 / Published online: 7 December 2010

� The Author(s) 2010. This article is published with open access at Springerlink.com

Nowadays, multiple studies involving over several

thousands of patients have established that CT

angiography is a highly accurate noninvasive

approach for delineation of the presence and severity

of coronary atherosclerosis [1–35]. With its high

negative predictive value cardiac CT is optimally

suited for the evaluation of patients with a low or

intermediate risk of coronary disease, allowing the

non-invasive exclusion of coronary disease at rela-

tively low cost and risk [36–48]. However, the

appropriate radiation dose remains an important issue

in cardiac CT. On one hand, a too low radiation dose

may result in a high level of image noise and

therefore in non-evaluable images. On the other hand,

using higher radiation exposure levels may put

patients at unnecessary risk of radiation damage

[49–58]. Effective strategies to reduce radiation dose,

such as prospective gating, ECG-correlated modula-

tion of the tube current, and tube voltage below

100 kV, are becoming more and more available

[59–65]. Leschka et al. [61] showed that adjustment

of the scan length of CT coronary angiography using

the images from calcium scoring instead of the scout

was associated with a 16% reduction in radiation dose

of dual-source CT coronary angiography. In a large

multicenter study of coronary CT angiography in

patients with excellent heart rate control, Labounty

et al. [62] reported that the use of minimal padding

(i.e. additional surrounding X-ray beam on time), was

associated with a substantial reduction in radiation

dose (from mean 5.7 mSv to mean 2.0 mSv) together

with preserved image interpretability. Rogalla et al.

[63] showed that the anterior-posterior diameter

adapted tube current in dynamic volume CT coronary

angiography provided a new simple and practical

approach to keep image quality constant by account-

ing for differences in patient size. Maintaining a

constant image quality in CT, independent of patient

body habitus, significantly contributed to a substan-

tially improved diagnostic image quality together

with a reduced radiation dose for the patient.

Blankstein et al. [64] investigated the effective

radiation dose and image quality of 100 kV versus

120 kV tube voltage among patients referred for

cardiac dual source CT imaging in 294 consecutive

patients. They convincingly demonstrated that use of

low kV resulted in a substantial reduction of radiation

dose without compromising image quality. The

effective radiation dose for the 100 and 120 kV

scans was 8.5 and 15.4 mSv, respectively. In the

recently published PROTECTION II trial, Hausleiter

et al. [65] studied 400 non-obese patients undergoing

CT angiography with either 100 or 120 kV CT
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angiography. The study specifically examined the

impact of a reduction in tube voltage to 100 kV using

64-slice CT angiography systems from three different

manufacturers. It was demonstrated that a further

31% reduction in radiation exposure could be

obtained with 100 kV tube voltage settings while

image quality was preserved.

In the current issue of the International Journal of

Cardiovascular Imaging, Zhang et al. [66] prospec-

tively evaluated image quality parameters, contrast

volume and radiation dose at the 100 kV tube voltage

setting during CT coronary angiography. Interest-

ingly, the authors used a 320-row CT scanner. The

authors studied 107 consecutive patients with a heart

rate\65 beats per minute who underwent prospective

ECG-triggered CT coronary angiography. A total of

40 patients with a body mass index \25 kg/m2 were

scanned using 100 kV tube voltage settings, whereas

67 patients were scanned using the 120 kV protocol.

Contrast-to-noise ratios and contrast material vol-

umes were calculated. Adequate diagnostic image

quality was achieved in 98.2% of coronary segments

with 100 kV CT coronary angiography, and in 98.6%

of coronary segments with 120 kV CT coronary

angiography, without significant differences in image

quality scores for each coronary segment. Vessel

attenuation, image noise, and contrast-to-noise ratios

were not significantly different between the 100 kV

and 120 kV protocols. Mean contrast injection rate

and mean material volume were significantly lower

for the 100 kV tube voltage setting than for the

120 kV protocol. The effective radiation dose was

2.12 ± 0.19 mSv for 100 kV CT coronary angiogra-

phy, which is a reduction of 54% compared to

4.61 ± 0.82 mSv for 120 kV CT coronary angiogra-

phy. A 100 kV CT coronary angiography can be

implemented in patients with a body mass index

\25 kg/m2. The 100 kV setting allowed significant

reductions in contrast material volume and effective

radiation dose while maintaining adequate diagnostic

image quality.

The interesting study by Zhang et al. [66] repre-

sents the first evaluation by a 320-row CT scanner of

the 100 kV protocol for CT coronary angiography

with respect to image quality, contrast volume, and

radiation exposure. This is an appropriate and timely

approach, as the use of 320-row MSTC scanners is

increasing over the past years [67–71]. In princi-

ple, whole-heart 320-row CT angiography avoids

exposure-intensive overscanning and overranging,

offering the potential to significantly reduce radiation

dose. The main results of the present study indicate

that 100 kV CT coronary angiography using a 320-

row scanner is feasible in patients with a body mass

index of \25 kg/m, visualizing more than 98% of

coronary segments with appropriate diagnostic image

quality. A dose reduction of even 54% for the 100 kV

tube setting was reached. The image quality was

reduced by motion artifacts in nearly 21% of

segments. However, this held for both the 100 kV

and the 120 kV tube voltage settings. Blurring by

calcification was more common for the 100 kV

protocol than for the 120 kV protocol. Theoretically,

the 100 kV voltage setting may increase blooming

artifacts from dense structures such as calcification,

which precludes accurate evaluation of the lumen of

the coronary arteries. Consequently, future studies

using the 100 kV protocol should focus on the

influence of calcification on image quality, and the

potential interference of the 100 kV protocol with

edequate evaluation of both coronary arteries and

coronary stenoses, especially for calcified segments

and identification of soft plaques.

To conclude, Zhang et al. [66] have clearly

demonstrated that for patients with a body mass

index of \25 kg/m2, 100 kV CT coronary angiogra-

phy can be validly performed using a 320-row CT

scanner. This approach allows a significant reduction

of 54% in contrast and radiation doses, while

maintaining adequate diagnostic image quality. The

study extends previous findings that the reduction in

tube current may be a feasible standard addition to

the other strategies for reducing potential radia-

tion exposure in patients undergoing CT coronary

angiography.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which

permits any noncommercial use, distribution, and reproduction

in any medium, provided the original author(s) and source are

credited.

References

1. Schuijf JD, Pundziute G, Jukema JW et al (2006) Diag-

nostic accuracy of 64-slice multislice computed tomogra-

phy in the noninvasive evaluation of significant coronary

artery disease. Am J Cardiol 98:145–148

2. Dirksen MS, Bax JJ, de Roos A et al (2002) Usefulness

of dynamic multislice computed tomography of left

194 Int J Cardiovasc Imaging (2012) 28:193–197

123



ventricular function in unstable angina pectoris and

comparison with echocardiography. Am J Cardiol 90:

1157–1160

3. Roeters van Lennep JE, Westerveld HT, Erkelens DW, van

der Wall EE (2002) Risk factors for coronary heart disease:

implications of gender. Cardiovasc Res 53:538–549

4. van de Veire NR, Schuijf JD, De Sutter J et al (2006) Non-

invasive visualization of the cardiac venous system in

coronary artery disease patients using 64-slice computed

tomography. J Am Coll Cardiol 48:1832–1838

5. van der Wall EE, Heidendal GA, den Hollander W,

Westera G, Roos JP (1980) I-123 labeled hexadecenoic

acid in comparison with thallium-201 for myocardial

imaging in coronary heart disease. A preliminary study.

Eur J Nucl Med 5:401–405

6. Bavelaar-Croon CD, Pauwels EK, van der Wall EE (2001)

Gated single-photon emission computed tomographic

myocardial imaging: a new tool in clinical cardiology. Am

Heart J 141:383–390

7. Molhoek SG, Bax JJ, Bleeker GB et al (2004) Comparison

of response to cardiac resynchronization therapy in patients

with sinus rhythm versus chronic atrial fibrillation. Am J

Cardiol 94:1506–1509

8. Groothuis JG, Beek AM, Meijerink MR, Brinckman SL,

Hofman MB, van Rossum AC (2010) Towards a nonin-

vasive anatomical and functional diagnostic work-up of

patients with suspected coronary artery disease. Neth Heart

J 18:270–273

9. van Mieghem CA, de Feyter PJ (2009) Combining non-

invasive anatomical imaging with invasive functional

information: an unconventional but appropriate hybrid

approach. Neth Heart J 17:292–294

10. Knaapen P, de Haan S, Hoekstra OS et al (2010) Cardiac

PET-CT: advanced hybrid imaging for the detection of

coronary artery disease. Neth Heart J 18:90–98

11. van der Wall EE, van Dijkman PR, de Roos A et al (1990)

Diagnostic significance of gadolinium-DTPA (diethylene-

triamine penta-acetic acid) enhanced magnetic resonance

imaging in thrombolytic treatment for acute myocardial

infarction: its potential in assessing reperfusion. Br Heart J

63:12–17

12. Wijpkema JS, Dorgelo J, Willems TP et al (2007) Dis-

cordance between anatomical and functional coronary

stenosis severity. Neth Heart J 15:5–11

13. van de Wal RM, van Werkum JW, le Cocq d’Armandville

MC et al (2007) Giant aneurysm of an aortocoronary

venous bypass graft compressing the right ventricle. Neth

Heart J 15:252–254

14. de Leeuw JG, Wardeh A, Sramek A, van der Wall EE

(2007) Pseudo-aortic dissection after primary PCI. Neth

Heart J 15:265–266

15. Braun S, van der Wall EE, Emanuelsson S, Kobrin I (1996)

Effects of a new calciumantagonist, mibefradil (Ro

40–5967), on silent ischemia in patients with stable chronic

angina pectoris: a multicenter placebo-controlled study.

The mibefradil international study group. J Am Coll Car-

diol 27:317–322

16. ten Kate GJ, Wuestink AC, de Feyter PJ (2008) Coronary

artery anomalies detected by MSCT-angiography in the

adult. Neth Heart J 16:369–375

17. Schuijf JD, Jukema JW, van der Wall EE, Bax JJ (2007)

Multi-slice computed tomography in the evaluation of

patients with acute chest pain. Acute Card Care 9:214–221

18. Groen JM, Greuter MJ, Vliegenthart R et al (2008)

Calcium scoring using 64-slice MDCT, dual source CT and

EBT: a comparative phantom study. Int J Cardiovasc

Imaging 24:547–556

19. van Werkhoven JM, Schuijf JD, Jukema JW et al (2008)

Anatomic correlates of a normal perfusion scan using 64-

slice computed tomographic coronary angiography. Am J

Cardiol 101:40–45

20. Bakx AL, van der Wall EE, Braun S, Emanuelsson H,

Bruschke AV, Kobrin I (1995) Effects of the new calcium

antagonist mibefradil (Ro 40–5967) on exercise duration in

patients with chronic stable angina pectoris: a multicenter,

placebocontrolled study. Ro 40–5967 International Study

Group. Am Heart J 130:748–757

21. Schuijf JD, Bax JJ, van der Wall EE (2007) Anatomical

and functional imaging techniques: basically similar or

fundamentally different? Neth Heart J 15:43–44

22. Juwana YB, Wirianta J, Suryapranata H, de Boer MJ

(2007) Left main coronary artery stenosis undetected by

64-slice computed tomography: a word of caution. Neth

Heart J 15:255–256

23. van Dijkman PR, van der Wall EE, de Roos A et al (1991)

Acute, subacute, and chronic myocardial infarction:

quantitative analysis of gadolinium-enhanced MR images.

Radiology 180:147–151

24. Pundziute G, Schuijf JD, Jukema JW et al (2007) Prog-

nostic value of multislice computed tomography coronary

angiography in patients with known or suspected coronary

artery disease. J Am Coll Cardiol 49:62–70

25. Henneman MM, Schuijf JD, Pundziute G et al (2008)

Noninvasive evaluation with multislice computed tomog-

raphy in suspected acute coronary syndrome: plaque

morphology on multislice computed tomography versus

coronary calcium score. J Am Coll Cardiol 52:216–222

26. de Nooijer R, Verkleij CJ, von der Thüsen JH et al (2006)
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