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Screening-detected pure ground-glass opacities: malignant
potential beyond conventional belief?
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It has been decades since the management of ground
glass opacities (GGO) adopted a conservative approach.
Nonetheless, recent new evidence has revealed the
‘malignant’ nature of lung lesions of GGO nature on
computed tomography (CT) scan of the thorax. For pure
GGO with pathological confirmation of malignant or
premalignant behaviors, the chance of underlying frank
adenocarcinoma could reach up to 30%, and the chance
is even higher for part-solid GGOs (1-3). Interval CT
monitoring is the most conservative management, but
it is not surprising that 6-monthly or yearly CT scans
usually cannot detect significant size progression of these
slow-growing tumors, unless scans that are years apart
were selected for comparison. After the announcement of
the international multidisciplinary classification of lung
adenocarcinoma (4), many follow-up studies unanimously
suggested that the 5-year post-operative survival could reach
100% for adenocarcinoma in-situ and minimally-invasive
adenocarcinoma, and excellent prognosis for lepidic-
predominant adenocarcinoma (5). For clinically NO lung
cancer, incidence of lepidic-predominant adenocarcinoma
for lesion size <10 mm was 97% for pure GGO lesion (6).
Therefore, early surgical resection of GGOs, even for
small or pure GGO lesions, not only offers diagnostic
importance, but also offers significant survival benefit from
early treatment (6). Recent advances in minimally-invasive
thoracic surgery have enhanced the safety and efficacy of
surgical management of subcentimeter or non-palpable
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GGO lesions, which were traditionally considered difficult
to localize intraoperatively (7). The hybrid operation room
allows real-time image guidance of localization tools, such
as percutaneous hookwire insertion or pleural dye-marking
via electromagnetic navigation bronchoscopy, for resection
of small lung lesions (8). The combination of non-intubated
anaesthesia, surgical techniques and instrumentations to
minimize access trauma during uniportal video-assisted
thoracic surgery (VATS) and enhanced recovery after
surgery (ERAS) programs, further expanded the pool of
surgical candidates of early diagnosis and treatment of these
GGO lesions (9-11), and optimize postoperative recovery.
Furthermore, for select non-surgical candidates, newer
treatment modalities such as navigation bronchoscopy
guided microwave ablation could provide good local control
for small GGOs, with minimal procedural morbidity (12).
Robbins et al. in their recent report extracting pure
GGOs from the National Lung Screening Trial database
in 2011, highlighted some important consideration of
management of pure GGOs detected on screening CT (13).
Under the same Lung Computed Tomographic Screening
Reporting and Data System (Lung-RADS) categorization,
the malignancy probabilities of GGOs were in fact higher
than that of solid nodules in the same category. For
example, for solid nodules 6-7 mm being classified into
Lung-RADS 3 (with malignancy probability of 1%), GGOs
of 6-7 mm (carrying malignancy probability of 1.1%)
were categorized into Lung-RADS 2, which erroneously
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Figure 1 "FDG PET-CT scan showing an elongated shaped pure GGO with maximum diameter 1.2 cm with adjacent prominent
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surrounding vessels in right upper lobe without FDG activity, presenting with hypermetabolic large N2 lymph nodes. CT-guided biopsy

of GGO and endobronchial ultrasound biopsy of mediastinal lymph node confirmed primary lung adenocarcinoma with mediastinal lymph

node metastases.

suggested a lower malignancy probability. This under-
estimation of the malignant potential of GGOs could lead
to inadequately long intervals between follow-up scans or
higher threshold for diagnostic and surgical interventions.
Although this study included only pure GGOs and excluded
GGOs with solid components, the same awareness should
be escalated for GGOs with whatever proportion of solid
component. In fact, rarely we have found even small GGOs
to be clinically very aggressive and that can metastasize
early (Figure I).

In face of the significant malignant potential of GGOs,
the more accurate and less risky surgical approach to
resection of these GGOs, and novel alternate therapeutic
options such as bronchoscopic ablation, it may be
worthwhile to push the current guidelines towards a more
aggressive approach towards diagnosis and treatment.
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