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Among all types of cancer, lung cancer remains 
one of the deadliest, accounting for 4.4% of all 
deaths in the European Union and nearly one fifth 
(19.8%) of all cancer-related deaths in 2022 [1]. One 
key reason is that most patients are diagnosed far 
too late. This reality highlights the life-saving po-
tential of early detection: when lung cancer is iden-
tified at an early stage, treatment is more effective 
and survival rates improve significantly.

Advances in imaging technologies continue to ex-
pand what is possible in early detection. Pho-
ton-counting CT systems, for example, offer high-
er spatial resolution, improved contrast-to-noise 
ratios, and enhanced visualization of even the 
smallest pulmonary nodules — while keeping ra-
diation doses remarkably low. These capabilities 
make them a game changer for modern lung can-
cer screening programs.

However, advanced technology alone is not suffi-
cient. Across Europe, screening is performed using 
a wide range of CT systems, ranging from conven-
tional energy-integrating detector scanners (EID) 
to next-generation photon-counting CT models 
(PCCT). Ensuring consistent image quality and di-
agnostic reliability across this heterogeneous land-
scape requires standardized, reliable quality con-
trol. Multinational initiatives such as the SOLACE 
project are therefore working towards the harmo-
nization of low-dose screening protocols and the 
integration of quality assurance as a standard part 
of clinical practice.

Against this background, standardized tools and 
robust quality assurance are essential to improve 
outcomes for a disease that remains one of the lead-
ing causes of cancer-related mortality worldwide. 

QRM Lung Nodule Phantom: A Precision Tool 
for LDCT Quality Assurance

The soft-tissue-equivalent Lung Nodule Phantom 
by phantom specialist QRM is purpose-built for low-
dose lung cancer screening and clinical quality con-
trol programs. Its compact, intelligent design incor-
porates a variety of lung nodules positioned within 
the pulmonary region, enabling consistent and re-
producible assessment of screening performance.

Within the phantom, spherical nodules of vary-
ing sizes and densities are randomly distributed 
across both lung lobes, simulating a wide range 
of clinical scenarios, including subtle ground glass 
opacity. This allows clinicians to evaluate detection 
accuracy under realistic imaging conditions

The lung material is available as homogeneous or 
heterogeneous granulate, which users can option-
ally fill into the lobes to adapt the setup to specif-
ic quality assurance objectives. To further enhance 
anatomical realism, the phantom includes a spine-
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Quality Matters: Ensuring Safe  
and Reliable LDCT

Figure 1. QRM Lung Nodule Phantom for realistic quality assur-

ance in low-dose CT lung cancer screening.

https://europeanlung.org/solace/
https://www.ptwdosimetry.com/en/
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like structure that mimics cortical and spongious 
bone, creating a semi-anthropomorphic environ-
ment for imaging tests.

Clinical Insights: Quality Assurance with the 
Lung Nodule Phantom

Practical experience from an external medical phys-
ics expert team illustrates how phantom-based 
testing can strengthen routine QA in low-dose CT 
(LDCT) lung cancer screening. Uwe Heimann, med-
ical physics expert and CEO of Ihr MPE B+C GmbH, 
supports multiple clinics and practices across Ger-
many in implementing and maintaining stand-
ardized quality control workflows for CT-based 
screening programs, often across sites with differ-
ent CT vendors, detector generations, reconstruc-
tion techniques and protocol philosophies.

The Lung Nodule Phantom has proven well suited 
for routine LDCT quality assurance, as it combines 
established image quality markers with lung-spe-
cific test structures addressing key clinical ques-
tions in lung cancer screening. The central focus is 
the reliable detection and assessment of small pul-
monary nodules under low-dose conditions, for 
example at CTDIvol values below 1.3 mGy, within 
an anthropomorphic setting.

In LDCT, image quality represents a critical balance 
between minimizing radiation exposure and main-
taining diagnostic confidence. The phantom ena-
bles this balance to be assessed objectively and re-
producibly by evaluating whether lung nodules of 
varying size, density and contrast remain detecta-
ble when dose-reduced protocols are applied. Op-
tional obesity rings further allow assessment of 
image quality under adapted dose settings in pa-
tients with higher body mass. 

This clinical relevance becomes even more impor-
tant when quality assurance services are delivered 
across multiple sites. Differences in automatic CT 
dose modulation and dose levels, as well as recon-
struction techniques—from iterative techniques 

to deep-learning-based approaches—can lead to 
markedly different image impressions. The phan-
tom provides a vendor-independent reference that 
enables different CT systems to be evaluated un-
der comparable conditions. Protocols can be com-
pared based on the resulting image quality for a 
specific diagnostic task rather than dose indicators 
alone (e.g., CTDIvol or DLP).  Using the same phan-
tom across clinical sites supports cross-site harmo-
nization of LDCT protocols, makes protocol adjust-
ments traceable and allows minimum requirements 
for small nodule depiction to be checked.

For routine, day-to-day use, two aspects are par-
ticularly important: clinical relevance and practical 
handling. Embedded nodules must represent real-
istic sizes, densities, and contrasts, ensuring that 
small solid or semi-solid structures remain reliably 
visible at low dose levels. This advantage is particu-
larly valued by reporting clinicians, as it enables a 
reality-based assessment of image quality rather 
than a purely synthetic or abstract evaluation. 

Operational efficiency is equally critical — the 
phantom must be easy to position, quick to scan, 
and straightforward to evaluate in order to inte-
grate seamlessly into recurring QA schedules. The 
compact anthropomorphic design of the QRM 
Lung Nodule Phantom supports an efficient setup, 
while lung nodules with known positions facilitate 
faster, more consistent assessments.

Figure 2. Easy phantom setup, fast assessments, enabling quality 

assurance to be seamlessly integrated into routine clinical prac-

tice. Photo: Ihr MPE B+C GmbH
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Taken together, these clinical insights under-
score a key point: in LDCT lung cancer screen-
ing, quality assurance benefits from tools 
that enable realistic testing of scanner per-
formance while remaining practical for rou-
tine use across diverse clinical environments. 

For further information on the underlying phys-
ics and standardized methods for image quality 
assessment using QRM phantoms, download the 
QRM Code of Practice.
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