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• Dynamic chest radiography (DCR) can serve as a simpler alternative to pulmonary function tests 
for diagnosing chronic obstructive pulmonary disease (COPD), according to a study published 
December 16 in Radiology.

• The finding is from a prospective trial in 553 patients with and without COPD, with DCR showing 
strong correlations with standard spirometry measurements, noted first author Dong Yu, MD, of 
Southern Medical University in Guangzhou, China, and colleagues.

• “DCR represents an efficacious alternative approach to standard pulmonary function tests (PFTs) 
for COPD screening that simultaneously captures lung function and chest imaging,” the group 
wrote.

• Current diagnostic methods for COPD mainly rely on PFTs such as spirometers. These devices 
require a high degree of cooperation between physicians and patients, which limits their 
widespread use, according to the authors. They also carry a risk of aerosol transmission, which 
was reflected by their limited use during the COVID-19 pandemic, Yu and colleagues added.

• Conversely, diaphragmatic motion captured by DCR has been shown previously to correlate with 
spirometry’s ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC) 
(FEV1/FVC). Projected lung area (PLA) acquired by DCR and the rate of change in PLA (ΔPLA) 
has also shown a good correlation with FEV1. However, these results have not yet been 
systematically verified in prospective studies, the authors noted.

• To that end, the researchers recruited 553 participants (median age, 60) for a trial conducted at 
their hospital between November 2022 and July 2024: 191 participants had COPD and 362 served 
as healthy controls. Participants underwent PFT tests and DCR within one week of 
enrollment. The researchers then analyzed correlations between DCR parameters and evaluated 
DCR’s diagnostic performance with an area under the receiver operating curve (AUC) analysis.



Tracking and quantitative analysis of diaphragmatic motion 
and projected lung area (PLA) at dynamic chest radiography 
(DCR) in a 55-year-old healthy man during deep breathing. 
(A) Posteroanterior radiograph with purple and green lines 
indicating the right and left lateral diaphragm apices, 
respectively. (B) Graph of diaphragmatic motion (in 
millimeters; y-axis) over time (i.e., frame number; x-axis). 
The software tracked the position of the diaphragm apex at 
DCR to obtain these amplitude-time plots of diaphragmatic 
motion (right lung, purple; left lung, green). The dark blue 
line corresponds to the frame representing the end of 
inspiration; the light blue line corresponds to the frame 
representing the end of expiration. (C) Posteroanterior 
radiograph shows the PLA (outline), which is the area 
surrounded by the medial edge of the ribs, the diaphragm, 
and the edge of the mediastinum. (D) Graph of PLA (in 
millimeters squared; y-axis) over time (i.e., frame number; 
x-axis). The software automatically tracked the boundaries 
of the lung fields and obtained the time-varying curves of 
the bilateral lung field areas. The blue line corresponds to 
the frame representing the end of inspiration.



• According to the analysis, bilateral (right and left lung) ΔPLA during deep breathing on DCR 
correlated well with FEV1 percent predicted (r = 0.65; p < 0.001) and FEV1/FVC (r = 0.638; P < 
0.001). In addition, the researchers developed a machine learning nomogram based on three DCR 
features, which performed well on an internal test set from 57 participants with COPD and 108 
controls (AUC, 0.82), the researchers reported.

• “A DCR-based nomogram demonstrated robust diagnostic performance in identifying COPD, 
suggesting that DCR represents an efficacious alternative approach to standard PFTs for COPD 
screening,” the group wrote.

• Ultimately, as DCR technology becomes more feasible, it may prove to be particularly valuable in 
scenarios where standard PFTs are unavailable or contraindicated, such as in primary care, during 
pandemics, or in patients who are bedridden, the researchers concluded.

• In an accompanying editorial, Hiroto Hatabu, MD, PhD, of the University of Pennsylvania; Shoji 
Kudoh, MD, PhD, of Nippon Medical School in Tokyo; and Gyorgy Frendl, MD, PhD, of Harvard 
Medical School in Cambridge, MA, wrote that the clinical use of DCR over standard PFTs would 
represent a major advancement in screening for and diagnosis and management of pulmonary diseases.

• “To our knowledge, no major breakthroughs in point-of-care chest imaging have been reported in the 
past quarter century,” they wrote.

• However, the authors’ conclusion is derived from a single-center trial, and "external validation using 
independent multicenter cohorts is necessary to confirm the findings in broader populations,” they 
noted.

• “Furthermore, the subclassification of COPD (mild, moderate, and severe categories) is of great 
interest to clinicians for decision-making and management of COPD," Hatabu, Kudoh, and Frendl 
concluded. "Assessing whether DCR is also valuable for such subclassification would have been 
useful and will have to be studied in the future."





• Adding dark-field radiography to conventional chest radiography can improve pneumothorax detection, as well 
as substantially reduce reading times, according to a study published December 18 in Radiology: 
Cardiothoracic Imaging.

• The finding is from a prospective experiment in 100 patients with and without pneumothorax, with dark-field 
radiography enhancing diagnostic confidence for radiologists without a loss of sensitivity and specificity, noted 
lead author Florian Gassert, MD, of the Technical University of Munich (TUM) in Germany, and colleagues.

• “Dark-field imaging may enhance the detection of pneumothoraces that could be missed with conventional 
radiographs alone,” the group wrote.

• Pneumothorax, or collapsed lung, poses a significant diagnostic challenge in clinical practice, and if left 
untreated, may rapidly progress to life-threatening respiratory failure, the authors explained. Chest radiography 
is widely used to detect the condition for its accessibility, low cost, and relatively low radiation dose, yet its 
sensitivity is limited, especially where signs may be obscured by overlying anatomic structures such as the ribs 
or heart, they noted.

• Conversely, dark-field radiography is an emerging experimental technology that captures ultrasmall-angle x-
ray scattering at interfaces between air and tissue in alveoli in the lungs. The technique is based on modifying 
an existing x-ray scanner with interferometers and enables the simultaneous acquisition of attenuation and 
dark-field images. In previous studies, it has shown promise in detecting pulmonary conditions that affect 
alveolar structure, such as emphysema, fibrosis, and COVID-19 pneumonia.

•
To further evaluate a prototype they developed, the group at TUM recruited 36 individuals with clinically 
confirmed pneumothorax and 64 healthy controls. Between March 2022 and September 2023, participants 
underwent imaging, with attenuation-based and dark-field images acquired.

• Five readers with varying levels of experience in clinical radiology and in dark-field imaging assessed the 
attenuation-only radiographs and then, after a four-week interval, assessed dark-field overlay images. During 
the second session, readers were able to toggle the overlayed dark-field signal on and off, allowing them to 
switch between the overlay and the pure attenuation image.



Examples of attenuation-based conventional radiographs (A-D) without and (E-H) with dark-field overlay in a (A, E) 49-year-old male participant without 
pneumothorax and (B-D, F-G) three participants with pneumothorax. The participants with pneumothorax included (B, F) a 32-year-old male participant with left-
sided apical, pronounced pneumothorax (arrowheads), (C, G) a 72-year-old female participant with a small right-sided apical pneumothorax (arrowheads) in 
whom thoracic drainage has already been inserted on the right side, and (D, H) a 75-year-old female participant with a small right-sided apical pneumothorax 
(arrow), in whom the pneumothorax is even more obvious on the radiograph with dark-field overlay (arrowheads). (C, G) In the 72-year-old female participant, 
the pneumothorax line is hard to recognize on the conventional radiograph without overlay (due to overlay of ribs); it appears to be easier to recognize on the 
image with the dark-field overlay due to the signal loss in that area. (D, H) In the 75-year-old participant, the small pneumothorax is difficult to recognize on both 
the image without overlay (D) due to ribs in that area, and the image with dark-field overlay (H) due to an ill-defined margin of the dark-field signal combined 
with residual beam-hardening-induced dark-field signal from the ribs. In G, the dark-field signal in the lower left corner is due to an attached band-aid.



Key findings included the following:

• Dark-field chest radiographs demonstrated clear signal loss in collapsed lung regions of 
participants with pneumothorax.

• Sensitivity for pneumothorax detection was 84.2% with conventional radiography and 
87.4% with dark-field chest radiography (p = 0.61).

• The addition of dark-field imaging reduced median reading time by 60%, from 30.8 
seconds to 10.3 seconds (p < 0.001).

“Dark-field chest radiography substantially reduced reading time without compromising 
sensitivity for pneumothorax detection compared with conventional radiography in clinical 
practice,” the group wrote.

Although the improvement in sensitivity with the addition of the dark-field image overlays 
was modest, the technique’s ability to accelerate the diagnostic process without 
compromising accuracy supports its potential integration into routine clinical workflows, the 
group wrote.

Ultimately, the technology is still in the prototype stage and without defined commercial costs 
and is being developed as a complementary tool for specific indications rather than a 
replacement for standard attenuation-based images, the researchers added. The results of this 
study warrant further investigation, they concluded.





• Ultrasound-guided cryoablation is safe, effective, and well tolerated by patients with breast cancer, 
according to results published December 22 in Clinical Breast Cancer.

• Researchers led by Jacopo Cucchiari, MD, from Careggi University Hospital in Florence, Italy, 
found that cryoablation led to high complete ablation rates for larger tumors (15 mm or greater), and 
women reported less anxiety and better quality of life compared with conventional surgery.

• “The procedure allows rapid recovery, without major complications in elderly patients,” Cucchiari
and colleagues wrote.

• With growing interest in less-invasive treatment strategies for breast cancer, cryoablation has 
emerged as a potentially favorable option. Prior research suggests cryoablation can effectively treat 
many small breast tumors while also maintaining a high safety profile.

• These studies focused on early-stage, low-grade invasive ductal carcinoma hormone receptor-
positive and HER2-negative cancers, with a tumor size less than 15 mm. The researchers noted a 
lack of data on the efficacy and safety in patients with other subtypes of low-grade breast cancers.

• The Cucchiari team investigated the safety and efficacy of cryoablation for treating breast cancer 
tumor subtypes 12 months after treatment.

• The single-center prospective study included 36 women with an average age of 84.5 years with 39 
biopsy-proven breast tumors. The women underwent cryoablation between 2021 and 2023. The 39 
tumors included the following subtypes: luminal A, luminal B, invasive ductal carcinoma (IDC), and 
IDC plus ductal carcinoma in situ. Of the total women, 28 underwent contrast-enhanced 
mammography (CEM) for tumor staging.



• The group reported completed ablation rates of 100% for breast tumors 15 mm or 
smaller and 84.6% for tumors larger than 15 mm, respectively. And no procedure-
related unexpected adverse events occurred in the women, it added.
• The investigators also reported higher complete ablation rates for luminal A (100%) 

compared with luminal B (88.9%) tumors and for Ki67 ≤ 20% (100%) compared 
with Ki67 >20% (80%). However, these differences did not achieve statistical 
significance.
• For measuring pain, patients reported a median decrease of one unit on visual 

analogue scale (VAS) scoring at six months after cryoablation (p = 0.009). This 
remained consistent at 12 months post cryoablation (p = 0.003).
• Using multiple questionnaires completed by patients, the researchers found 

improvements in depression, anxiety, physical functioning, and limitations due to 
physical and emotional problems.
• The results add to growing evidence supporting cryoablation as a “valuable and 

effective treatment option for early breast cancer, especially in elderly patients with 
comorbidities,” the study authors wrote. 
• They added that further randomized trials and long-term studies are needed and that 

the results highlight CEM’s efficacy in evaluating cryoablation by showing 
concordance enhancement and histology.





• A radiologic ternary classification model achieved “excellent” diagnostic 
performance in differentiating lung lesions on CT images, according to findings 
published December 23 in Radiology.
• The model differentiated preinvasive lesions from minimally invasive 

adenocarcinoma and invasive adenocarcinoma in nonsolid nodules detected on 
CT images, wrote a team led by Qi Wan, MD, PhD, from the First Affiliated 
Hospital of Guangzhou Medical University in Guangdong, China.
• “Incorporating CT attenuation and morphologic features improved model 

performance in predicting nonsolid nodule pathologic invasiveness compared 
with using diameter alone,” Wan and co-authors wrote.
• Persistent nonsolid nodules present on CT images. While these nodules have 

slow growth patterns, they have a higher chance of malignancy compared with 
solid nodules. Estimating the extent of invasiveness for nonsolid nodules may 
affect clinical management for lung cancer patients.
• Prior research suggests that radiologic features on CT, such as nodule size, 

attenuation, vessel changes, or presence of reticulation, could predict tumor 
invasiveness of nonsolid nodules. Wan and colleagues developed a radiologic 
ternary classification model for differentiating among lesions from nonsolid 
nodules.



CT images show measurement of nodule size and 
mean CT attenuation in a 52-year-old woman. 
Transverse lung-window CT images were obtained 
without administration of contrast material. This lesion 
was pathologically proven to be an invasive 
adenocarcinoma. (A) Nodule size was measured by 
taking the mean of the maximum length and maximum 
width, defined as perpendicular to the length on the 
same axial image showing the maximum area of the 
nodule. The red lines indicate the length and width and 
measure 17.5 mm and 18.8 mm, respectively. (B) 
Nodule CT attenuation was measured by placing three 
regions of interest within the nodule covering two-
thirds of the largest area while avoiding vessels and 
bronchioles. The red circle indicates CT attenuation 
and measures -544 HU.

The final analysis included retrospective data from 1,683 patients with a median age of 53 who had 
2,125 nonsolid nodules. The patients had pathologically confirmed lung adenocarcinoma and suspicious 
malignant nonsolid nodules measuring 3 mm to 30 mm on preoperative CT scans between 2012 and 
2024.

Partial proportional odds model analysis showed that the independent radiologic factors for predicting 
pathologic invasiveness included average diameter, the presence of intranodular vessels, and average CT 
attenuation, among others.



Independent radiologic factors tied to pathologic invasiveness

Independent radiologic factor Odds ratio (OR)

Average diameter (preinvasive lesion vs. minimally invasive adenocarcinoma) 1.3

Average diameter (minimally invasive adenocarcinoma vs. invasive adenocarcinoma) 1.5

One intraodular vessel 2.2

Two intranodular vessels 3.1

More than two intranodular vessels 25.2

Average CT attenuation 1.5

Other radiologic factors included heterogeneous density (OR, 2.5), spiculation (OR, 1.7), lobulation (OR, 1.5), pleural retraction (OR, 1.4), bubble lucency (OR, 1.8), 
and air bronchogram (OR, 1.7).

The radiologic ternary classification model developed by the investigators achieved an excellent overall diagnostic performance with a C index of 0.92. Using 
average diameter alone yielded a C index of 0.86, while adding average CT attenuation to the average size improved performance with a C index of 0.89 (both p < 
0.001 compared with ternary model).
They called for future research to focus on multi-institutional studies with external validation and prospective clinical trial with long-term follow-up data, adding that 
this approach should be applied to a screening population of non-Asian cohorts and that AI could help further improve predictive performance.
Despite the results, this approach communicates probability rather than certainty, according to an editorial written by Yuki Arita, MD, PhD, from Keio University in 
Tokyo, Japan, and Steven Schalekamp, MD, PhD, from the Radboud University Medical Center in Nijmegen, the Netherlands.
Arita and Schalekamp wrote that this CT-based framework should inform but not dictate individualized care. They also cautioned that treating model-derived 
categories as automatic triggers for intervention “risks overdiagnosis and unnecessary biopsy or resection.”
“Until models such as the one in this study are prospectively validated and locally calibrated, they are best used as decision-support tools that sharpen judgment, 
promote consistency, and keep our focus on the biologic outcomes that matter most to patients,” the editorial authors wrote.





• Statin use decreases vertebrobasilar dissecting aneurysms (VBDA) wall enhancement identified on 
vessel wall (VW) MRI scans, researchers have found.

• The findings offer further evidence that statins reduce stroke risk, wrote a team led by Yisen Zhang, 
MD, of Beijing Tiantan Hospital and Beijing Neurosurgical Institute at Capital Medical University in 
China.

• "Among patients with unruptured vertebrobasilar dissecting aneurysms, statins reduced aneurysm 
wall enhancement, reduced the levels of circulating inflammatory biomarkers, and stabilized 
intramural hematomas," the group noted.

• VBDAs are significant causes of stroke, and aneurysm wall enhancement at the vessel wall, as 
identified on MRI, is a marker of inflammation that suggests vulnerability to VBDAs. Although 
previous research has shown that statins may reduce inflammation in intracranial saccular aneurysms, 
their effect on VBDAs has been unclear.

• Zhang and colleagues conducted a study that evaluated the effect of a six-month atorvastatin 
treatment on VBDA wall enhancement as seen on vessel wall MRI scans. The research included 40 
participants with unruptured VBDAs between July 2021 and January 2023. Patients were randomized 
one-to-one into a daily 20 mg atorvastatin group and a control group; all underwent VW MRI at the 
study start and at six-month follow-up. The primary outcome was any change in aneurysm wall 
enhancement measured by the quantitative wall enhancement index, or WEI (which evaluates rupture 
risk of intracranial aneurysms), and three-dimensional wall enhancement volume rate, or WEVR 
(which evaluates the growth and instability of intracranial or aortic aneurysms). Secondary outcomes 
were changes in aneurysm size or structure and any inflammation-related biomarkers.



The investigators reported the following:

• In the statin group, both the WEI and WEVR of the aneurysm wall decreased at six months MR imaging compared with those measures at baseline.

• Between baseline and follow-up, the change in WEI was -0.3 in the statin group and 0.1 in the control group (p < 0.001), while the change in WEVR 
was -15.1% in the statin group and 5.3% in the control group (p < 0.001).

• Circulating plasma levels of C-reactive protein, tumor necrosis factor alpha, interleukin-6, and interleukin-1 beta all decreased in the atorvastatin 
group compared with the control group (all p < 0.05).

• The atorvastatin group also showed slowed progression of intramural hematoma (304 mm3 compared with 100.3 mm3 in the control group; p = 
0.006). 

Typical statin case presentation. Images were obtained in a 35-year-old 
woman with a left vertebral artery dissection aneurysm who presented 
with headache. (A, C) Vessel wall MRI scans show aneurysm wall 
enhancement. (B, D) Panels show three-dimensional postprocessed 
images derived from contrast-enhanced T1-weighted MRI scans, 
illustrating the wall enhancement volume ratio (WEVR) and intramural 
hematoma volume (IHV) calculated using 3D Slicer (version 5.0.3; Slicer 
Community, www.slicer.org). (A) Precontrast and postcontrast images in 
the axial and sagittal planes at baseline MRI show aneurysm wall 
enhancement, with a wall enhancement index (WEI) of 0.8. (B) Image 
shows the WEVR and intramural IHV at baseline (WEVR = 46.2%; IHV 
= 468.2 mm3). (C) Precontrast and postcontrast images in the axial and 
sagittal planes at the 6-month follow-up show aneurysm wall 
enhancement, with a WEI of 0.4. (D) Image obtained at the 6-month 
follow-up (WEVR = 22%; IHV = 500 mm3). The yellow arrows in A and 
C indicate the intracranial hematoma, and the red arrows indicate wall 
enhancement. Red areas in B and D show the enhanced wall, green areas 
highlight the nonenhanced wall, and yellow areas highlight the IHV.



In an accompanying commentary, Bahram Mohajer, MD, of the University of 
Pennsylvania in Philadelphia, and Victoria Chernyak, MD, of Columbia 
University Irving Medical Center in New York, noted that the "most important 
question that remains is whether reduced VW enhancement translates into 
clinically meaningful benefit." They urged more research, writing that, "if 
validated, biomarkers at VW MRI could become a central tool in personalized 
VBDA management, helping to identify patients with biologically active 
aneurysms who may benefit from medical therapy, guiding longitudinal 
surveillance intervals, and informing the timing of endovascular intervention."





In February, the company 
announced that it had linked 
OsteoGram to digital 
mammography equipment so 
that the system can be used as 
an accessory tool or integrated 
into a digital workstation, 
allowing women to be tested 
for osteoporosis at the same 
time as their CR or DR exam, 
or annual mammogram. In 
September, CompuMed
received the European CE 
Mark for OsteoGram.
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