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Abstract

BACKGROUND. It remains uncertain for how long pure ground-glass nodules (pGGNs) detected on low-
dose CT (LDCT) imaging should be followed up. Further studies with longer follow-up periods are needed to
determine the optimal follow-up duration for pGGNs.

RESEARCH QUESTION. What is the percentage of enlarging nodules among pGGNs that have remained
stable for 10 years?

STUDY DESIGN AND METHODS. This was a retrospective cohort study originating from participants with
pGGNs detected on LDCT scans between 1997 and 2006 whose natural courses were reported in 2013. We re-
analyzed all the follow-up data until July 2022. The study participants were followed up per our institutional
guidelines until they were no longer a candidate for definitive treatment. The growth of the pGGNs was
defined as an increase in the diameter of the entire nodule by $ 2 mm or the appearance of new solid
portions within the nodules.

RESULTS. A total of 89 patients with 135 pGGNs were followed up for a median of 193 months. Of 135 pGGNs,
23 (17.0%) increased in size, and the median time to the first detection of a size change was 71 months. Of
the 135 pGGNSs, 122 were detected on the first LDCT scan and 13 were newly detected on the follow-up CT
scan. An increase in size was observed within 5 years in 8 nodules (34.8%), between 5 and 10 years in 12
nodules (52.2%), and after 10 years in three nodules (13.0%). Fifteen nodules were histologically confirmed as
adenocarcinoma by surgery. Among the 76 pGGNs stable for 10 years, 3 (3.9%) increased in size.

INTERPRETATION. Among pGGNs that remained stable for 10 years, 3.9% eventually grew, indicating that
some pGGNs can grow even following a long period of stability. We suggest that pGGNs may need to be

followed up for > 10 years to confirm growth. CHEST 2025; 167(4):1232-1242
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Denosumab:Efficacy, Safety, and Secondary Bone Mineral Density Outcomes
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Abstract

Objective. This study aimed to compare the efficacy and safety of romosozumab, a bone anabolic agent,
versus vertebroplasty, a conventional surgical intervention, in treating osteoporotic vertebral compression
fractures (OVCFs).

Methods. A retrospective analysis included 86 thoracic/lumbar compression fracture patients from 2014
to 2022 at a medical center. Forty-two patients received romosozumab (monthly injections for 1 year)
followed by 1 year of denosumab, while 44 underwent vertebroplasty followed by denosumab injections
biannually for 2 years. Outcomes were assessed using the Numerical Rating Scale (NRS) for pain, bone
mineral density (BMD), vertebral compression ratio, and Cobb angle over 12 months.

Results. At 12 months, the romosozumab group showed a greater reduction in NRS scores(4.90 + 1.01 vs.
4.27 + 1.34, p = 0.015) and a higher increase in lumbar BMD (0.8 + 0.5 vs. 0.5 + 0.3, p = 0.000) compared
to the vertebroplasty group. There were no significant differences in changes in hip total BMD and femur
neck BMD (p = 0.190, p = 0.167, respectively). Radiographic assessments showed no significant differences
in vertebral compression ratio (14.7% vs. 14.8%; p = 0.960) or Cobb angle (4.2° vs. 4.9°; p = 0.302). The
incidence of major osteoporotic fractures was lower in the romosozumab group (7.1% vs. 25.0%, p = 0.051),
with similar rates of cardiovascular events in both groups (4.8% vs. 9.1%, p = 0.716).

Conclusion. Romosozumab has demonstrated superior pain reduction and lumbar BMD improvement
compared to vertebroplasty at 12 months, with no significant differences in radiographic outcomes or
adverse events, suggesting it as an alternative to vertebroplasty for OVCF.
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