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MRI shows that injections of mesenchymal stem cells can improve clinical symptoms of 
patients with knee osteoarthritis and may result in early cartilage regeneration, according to 
research delivered November 30 at RSNA in Chicago.

A group led by first author Hossein Ghanaati, MD, of Tehran University of Medical Sciences 
in Iran, presented a study demonstrating that the approach significantly reduced pain in 
patients, with MRIs suggesting regeneration of the affected knee cartilage.

“What we can confidently state is that the progression of the disease has completely 
halted, and there are no MRI findings indicating disease progression,” Ghanaati said.

Osteoarthritis is among the most common destructive joint diseases, with an estimated 6% 
of men and 18% of women suffering from the disease globally. Few effective treatments are 
available other than medical therapy for pain control, Ghanaati noted.

Mesenchymal stem cells are multipotent stem cells found in bone marrow and are being 
used in labs around the world to make and repair skeletal tissues, such as cartilage, bone, 
and the fat found in bone marrow. In this study, the group hypothesized that injecting these 
cells into knee joints could serve as an intervention to treat patients.

In a preliminary trial, the group treated 30 patients (27 women and three men, mean age 
61 years old) with moderate to severe knee osteoarthritis. In each patient, clinicians 
injected a solution of stem cells (70 million allogeneic cells) into the genicular arteries, a 
network that supplies blood to structures around the knee.



All of the patients were admitted for one day following the procedure. MRIs of patients’ 
knees were acquired prior to the procedure and at one, six, and nine months after, while 
pain, stiffness, and physical function were assessed using WOMAC (Western Ontario 
and McMaster Universities Osteoarthritis Index) patient questionnaire scores.

According to the findings, the technical success rate of the procedure was 100%. 
WOMAC scores for patients over 55 years old (n = 16) dropped from 32.63 prior to the 
intervention to 7.69 nine months later; WOMAC scores dropped for patients under 55 
years old (n = 14) from 25.14 to 3.36.

“Patient symptoms improved significantly,” Ghanaati said.

In addition, the MRIs revealed small mean increases in the cartilage of the knee –
instance, an increase of 0.84 millimeters to 0.96 millimeters on axial views of the patella, 
according to the results.

“The MRIs indicated some cartilage regeneration. However, it remains unclear whether 
this represents true regeneration, edema, or even inflammation due to cartilage 
regeneration,” Ghanaati said.

While further research is needed to explore whether intragenicular artery injection of 
mesenchymal stem cells can regenerate cartilage, the study clearly indicates the 
approach significantly reduces pain in patients after nine months, he said.

“This procedure can be regarded as a substantial advancement in pain management for 
patients with knee osteoarthritis,” Ghanaati concluded.





Adding deep learning to CT imaging to assess changes in subcutaneous adipose tissue 
(SAT) over time could help predict outcomes among individuals vulnerable to lung cancer, 
according to research presented at the recent RSNA meeting.

The finding could improve risk assessment among those at high risk of the disease, 
particularly heavy smokers, said presenter Fabian Pallasch, MD, of University Medical 
Center Freiburg in Germany.

"Deep learning allows for opportunistic screening of subcutaneous adipose tissue in lung 
cancer screening chest CTs," he said.

Studies suggest that body composition can help predict cancer and cardiovascular 
disease outcomes, the investigators noted. Most of these studies have focused on 
changes in the muscle; less is understood about the role assessment of subcutaneous 
adipose tissue (SAT) could play in a screening setting.

The group developed a deep learning model for automatic 3D quantification of adipose 
tissue on low-dose chest CT and assessed any associations between this tissue and 
mortality among a population of heavy smokers at high risk of lung cancer who 
participated in screening.

Included in the study were 26,144 patients who participated in the National Lung Cancer 
Screening Trial (NLST) at baseline and at one-year follow-up (total scans, 52,228); 
participants were between the ages of 55 and 70 and had at least 30 smoking pack years 
or more. The team tracked SAT volume and density as measures of the SAT quality in 
each patient. The primary outcome of the research was all-cause mortality, with additional 
outcomes of mortality due to lung cancer or cardiovascular disease.



At baseline, only SAT density was associated with all-cause mortality (after 
adjusting for risk factors such as age, sex, race, smoking status, pack years, 
presence of hypertension and/or diabetes, and past stroke or heart attack), with a 
hazard ratio of 1.07 (with 1 as reference) and a p-value of 0.003).



The group also found that those patients who experienced "fat wasting" 
decline in SAT volume or density -- of 10% or more over the period of a year 
had poorer survival outcomes compared to those with stable SAT volume or 
density (SAT volume hazard ratio, 1.94 [p <0.001]; SAT density hazard ratio, 
3.1 [p <0.001]). The investigators also noted that "similar associations were 
found for lung cancer and cardiovascular mortality."
"[SAT density] at baseline and a decrease in SAT volume or [SAT density] 
within one year are independently associated with mortality in lung cancer 
screening-eligible heavy smokers beyond clinical risk factors, which may help 
to improve personalized risk assessment and prevention," they reported.
The study findings highlight the promise of AI for predicting lung cancer 
outcomes among those at high risk, according to Pallasch and colleagues.
"Implementing a tool like the proposed deep learning model into the 
electronic medical record could help for opportunistic screening of altered 
subcutaneous adipose tissue," he concluded. "Extracting this unused 
information may be helpful to identify high-risk individual and reduce 
morbidity and mortality."





An AI model can accurately predict malignancy on breast ultrasound based on BI-
RADS assessment, according to research published December 11 in Academic 

Nilgun Guldogan, MD, from Acibadem Altunizade Hospital in 
Istanbul, Turkey, found that an AI method showed comparable performance to that 
of radiologists and can help avoid unnecessary biopsies and follow-up exams.
“By considering AI-assigned BI-RADS 2 as safe, we could potentially avoid 11% of 
benign lesion biopsies and 46.2% of follow-ups,” the Guldogan team wrote.
Previous studies have demonstrated how AI can be applied to breast ultrasound. 
These studies have shown how AI aids in image interpretation, reduce false-
positive cases, and potentially help decrease the workload of radiologists.

and colleagues evaluated the performance of a commercially available 
Koios DS Study Tool, version 2.3.0, Koios Medical) for BI-RADS 

category assessment in breast masses detected on breast ultrasound. The 
researchers included data from 715 breast masses detected in 530 women. Of the 
total masses included, 134 were malignant while 581 were benign.

In their multicenter study, the researchers included three breast imaging centers from the same institution and 
nine breast radiologists. One radiologist performed an ultrasound exam, obtaining two orthogonal views of each 
detected lesion. From there, a second radiologist retrospectively reviewed the images, being blinded to the 
patient’s clinical data.
The researchers found moderate agreement between the AI model and the radiologists when it came to 
discriminating benign and probably benign from suspicious lesions.



Measure Radiologist 1 Radiologist 2 AI

Sensitivity 98.51% 80.72% 97.76%

Specificity 75.56% 98.51% 65.40%

Positive predictive value 54.10% 47.99% 39.64%

Negative predictive 99.58% 99.32% 99.48%

Accuracy 84.06% 79.72% 71.61%

Comparison of performance between AI, radiologists for predicting malignancy on 
breast ultrasound based on BI-RADS assessment

The AI model confirmed that no lesions categorized as BI-RADS 2 were malignant, while two lesions categorized 
RADS 3 were confirmed to be malignant. The team reported that by considering BI-RADS 2 lesions as 

categorized by AI as safe, radiologists could potentially avoid 18 out of 163 of benign lesion biopsies and 110 out 
of 238 follow-ups.
Furthermore, the algorithm hypothetically downgraded 29.4% (142/483) of the BI-RADS 3, 4, and 5 lesions to BI
RADS 2 or 3. It also upgraded 122 out of 470 benign or possibly benign lesions as suspicious, with a low risk of 

The study authors suggested that based on these results, AI’s implementation into clinical workflows could 
contribute to sustainability in healthcare practices.
“As radiologists are provided with complete clinical data, the value of AI will be much greater when used in 
conjunction with the physician’s evaluation,” they wrote.





energy x-ray absorptiometry (DEXA) scans show that high-velocity resistance training 
increases bone mineral density in older adults, according to a study published December 7 

In a literature review of studies that included 1,203 people, DEXA scans revealed significant effects 
velocity resistance training on bone mineral density (BMD) at the lumbar spine, total hip, 

and femoral neck, according to a group led by Dawn Skelton, PhD, of Glasgow Caledonian 
University in Scotland.

“The studies included in this review suggest that incorporating high-velocity resistance training into 
exercise regimens contributes to the prevention of osteoporosis in older adults,” the group wrote.

velocity resistance training (HVRT) is typically performed with lighter loads (medicine balls or 
barbells, for instance) at fast (≤ 1 second) concentric speeds. This refers to the rate at which the 
muscle shortens or contracts during lifting.

The American College of Sports Medicine recommends resistance training two to three times per 
week and weight-bearing endurance activities three to five times per week to preserve bone health 
during adulthood, yet the most effective intervention is still up for debate, according to the authors.

Moreover, there is growing evidence that suggests that HVRT has superior benefits on BMD 
compared to traditional resistance training in older adults, they added.

To elucidate evidence of this potential, the group searched five major electronic databases and 
identified studies that explored the effects of HVRT on BMD in older adults (mean age ≥ 50
old). They found 2,696 potentially relevant studies and eventually narrows the list to 25 that met 
the review’s inclusion criteria. Studies were published between 2003 and 2021.



Of these 25 studies, 12 were original HVRT intervention studies and 13 were follow-up studies. The 
interventions in the original studies ranged in length from six months to 50 months, with exercise 
frequencies ranging from two to three times per week. In the follow-up studies, the duration of 

up occurred between six months and 16 years.

In all, DEXA was used to measure BMD at the lumbar spine, total hip, femoral neck, whole body, 
distal radius, femoral shaft, total proximal femur, and the proximal femur.

According to the analysis, HVRT had a statistically significant effect on BMD in older adults at the 
lumbar spine, total hip, and femoral neck, with improvements in BMD ranging from 0.9 % to 5.4

In addition, BMD measurements significantly decreased after the interventions in the follow
studies where the interventions had ceased and the dose-response of HVRT was shown to positively 
impact BMD when more than two sessions per week were completed, the authors wrote.

“This is the first systematic review to address the effects of HVRT on BMD using DEXA as an outcome 
measure in older adults,” the group wrote.

As such, they noted the results should be treated with some caution. Nonetheless, the group said 
that clinicians may wish to encourage older adults to explore multimodal exercise programs that 
include phases of HVRT, as well as avoid periods of detraining longer than six months.

“HVRT should be considered in clinical practice, however it remains unclear as to what constitutes an 
optimal exercise program,” the group concluded.





Contrast-enhanced mammography (CEM) is on par with MRI in breast cancer 
screening for asymptomatic women, according to research published 
November 14 in Radiology.

Along with demonstrating CEM’s noninferiority to breast MRI, a team led by 
Phillips, MD, from the Beth Israel Deaconess Medical Center in 

Boston also found that CEM has a slight advantage over abbreviated MRI in 
this area, as well as superior performance to that of digital mammography.

“This study serves as a key step in moving toward an MRI alternative that can 
contribute to high-quality cancer care,” Phillips and colleagues wrote.

Previous studies have demonstrated the clinical utility of CEM in breast cancer 
screening as a potential alternative to MRI. However, the Phillips team noted a 
lack of data comparing the respective performance of the modalities to each 

The researchers investigated whether CEM is comparable to standard breast 
MRI and abbreviated breast MRI for screening asymptomatic women, as well 
as whether it is superior to digital mammography.



A 47-year-old female participant with a suspicious mass 
noted at screening tomosynthesis and subsequent 
diagnostic ultrasound was recruited for contrast
enhanced mammography (CEM) and MRI. (A) No 
abnormality was noted on the conventional 2D 
mammogram showing dense breast tissue. A mass 
(arrows) was clearly observed on (B) the recombined 
CEM image and (C) the MRI scan. Both images show 
marked background parenchymal enhancement. Biopsy 
confirmed a 1.1-cm grade 2 invasive ductal carcinoma 
(estrogen receptor- and progesterone receptor
human epidermal growth factor receptor 2
Image courtesy of Radiology.

The team’s enriched reader study used imaging data prospectively collected from asymptomatic women at a 
single institution from 2014 to 2020, with 12 radiologists interpreting the images.
For CEM interpretation, the radiologists were first shown low-energy images as a surrogate for digital 
mammography. From there, they provided a forced BI-RADS score for up to three abnormalities, with the highest 
score being used as the case score. After that, they reviewed the full CEM exam and scored it similarly. After a 

-month washout, the radiologists interpreted abbreviated breast MRI and full MRI exams.



The researchers included data from 132 case sets. Of these, 74 were benign, 44 were malignant, and 14 were negative. The researc
found that CEM was noninferior to standard breast MRI and that digital mammography had inferior performance compared to the othe

On subset analysis, the team reported that CEM had significantly higher performance than that of digital 
mammography for examining both dense and nondense breast tissue (p = 0.02 and p < 0.001, respectively).
Additionally, CEM was on par with MRI and abbreviated breast MRI in diagnostic performance for both dense and 

dense tissue cases. CEM had AUC values of 0.89 and 0.94 for dense and nondense tissue, compared with 
AUC values of 0.89 and 0.95 for standard MRI, respectively. Abbreviated MRI meanwhile had AUC values of 0.87 
and 0.94 for dense and nondense breast tissue, respectively.
The study authors highlighted that this study provides “important preliminary information for evaluating CEM as a 
viable screening option.” They also suggested that CEM’s performance may have been higher had digital imaging 
been used rather than the low-energy images of the same CEM exam as done in the study.





Most women undergoing breast ultrasound are unconcerned about whether a radiologist is male or 
female, according to research published November 8 in PLOS One.

A team led by Elisabeth Sartoretti, MD, from the University of Lucerne in Switzerland found that 
nearly three out of four women reported that it made no difference whether a female or male 
radiologist performed a breast ultrasound exam.

“It would appear that women examined by male radiologists are less selective about the sex of the 
examining radiologist,” Sartoretti and colleagues wrote.

The researchers noted that there is a trend toward fewer male radiologists who specialize in breast 
imaging, ultrasound included. They also pointed out a common notion that female patients are more 
comfortable receiving breast ultrasound exams from female radiologists.

Sartoretti and co-authors sought to explore the needs and preferences of women undergoing breast 
ultrasound in a multicenter study regarding the sex of the radiologist performing the exam. They 
included survey data from two centers. At one center, which included 72 patients, the women were 
examined by female radiologists only. At the other center, which included 100 patients, the women 
were examined only by male radiologists.

The researchers found that 74% of the total women indicated that it made no difference whether the 
performing radiologist was male or female. Another 25% wanted a female radiologist while 1.2% 
preferred a male radiologist.

For the center with only male radiologists, the researchers found that 93% of the women examined 
there indicated no preferences regarding the sex of the radiologist. Another 5% preferred being 
examined by a female radiologist and 2% preferred a male radiologist.



The team suggested that based on these results, male and female 
radiologists should routinely ask patients whether they find the breast 
ultrasound exam setting acceptable.

It also suggested that male radiologists have importance in this area, 
citing growing incidence rates of male breast cancer, the growing 
number of transgender women with hormonal stimulation, and the 
prevalence of gynecomastia among men.

“Given the fact that mixed patients cohorts are examined by specialized 
ultrasound teams, it would be appropriate to have male doctors in 
radiology teams,” the study authors wrote.

The authors also wrote that they are advocating for mutual tolerance 
and efforts to train more male specialists in this “fascinating and 
increasingly important” subspecialty of radiology.

“From the patient’s point of view, a competent radiologist is most 
welcome regardless of his or her sex,” they added.






