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The presence of ground glass lung opacity (GGO) in high
resolution CT scan has become a routine part of thoracic
surgical practice as demonstrated by the increase number
of publications reported in PubMed. On the 16" of March
2021, the following words have been searched “ground glass
opacity and GGO”, and 252 manuscripts were published in
2020.

It is a privilege that the Editor of Annals of Translational
Medicine asked me to write this editorial commentary on the
interesting paper of Wang et al. from West China Hospital
of Sichuan University entitled “Distinct clinicopathologic
factors and prognosis based on the presence of ground-
glass opacity components in patients with resected stage I
non-small cell lung cancer” (1). The invitation provides an
opportunity to glance at the fast-evolving picture of GGOs
during COVID-19 Pandemic which makes the clinical
scenario of GGOs in cancer patients far more complicated.

This commentary will therefore not only discuss the
manuscript (1) but emphasize the challenges that thoracic
surgeons, physicians and oncologists are now facing, and
will face in future with GGOs during and post COVID-19
pandemic.

GGOs challenges before the COVID-19 Pandemic

The reader should know that the cohort of patients in the
study (1) has been enrolled between 2009 and 2016 and
therefore it is the ideal paper to discuss the challenges of
GGOs in the pre COVID-19 pandemic era.

Although it is a very large study including 2,775 patients
with a postoperative follow-up of more than 80 months, the
study presents one unresolvable weakness: the retrospective
nature of the paper generates missed data resulting in an
inferior level of evidence, and consequentially the results
must be decoded with caution.

However, the authors made an important contribution
adding to our knowledge that GGO component was a
predictor of favorable prognosis in stage I NSCLC patients.
The next edition of tumor-node-metastasis (TINM)
classification should consider the importance of GGO
components as a new T descriptor. This suggestion was
raised because the presence of the pure GGO in stage I
lung cancer was significantly associated with the survival
outcomes above 90% at 5 years follow-up.

I disagree with the Authors opinion that “pure-GGOs
are relatively simple to assess”. On the contrary, from
my point of view the assessment could be difficult. For
example, a hilar GGO represents a challenge for the
surgeons as it could be difficult to obtain a preoperative
diagnosis, and the surgical treatment will be more intriguing
as the limits of the segments in some circumstances can be
crowed, and therefore a 2 cm hilar GGO can easily involve
2 segments. Virtual bronchoscopy, 3D reconstruction and
EBUS could be useful diagnostic tools in this situation as 20
of 31 (65%) of pure GGO were successfully diagnosed in a
recent study (2). Furthermore, the absence of preoperative
diagnosis which is not uncommon in patients with GGOs,
constitutes a challenge to the surgeon who need to follow a
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three-step approach: (I) the lesion should first be localized;
(II) the biopsy (wedge) for frozen section analysis should
be performed and (III) if the histology is positive for
malignancy the lung resection undertaken. Most of the
time it is impossible to identify GGO during VATS even
in the periphery of the lung, and thoracotomy could be
necessary as demonstrated by Suzuki ez 4/. (3) who reported
54% failure to visualize or palpate the nodule by VATS.
More sophisticated diagnostic techniques could be used for
intraoperative localization, but these are available only in
specialized centers (4,5).

The measure of long-term outcome is the most
important end-point in cancer surgery, and the Authors
demonstrated that “the presence of GGO components was
a significant prognosticator (HR 0.415, 95% CI: 0.286—
0.601). This exceptional long-term result was reported
when only one GGO lung cancer has been removed. No
data have been showed in case of a simultaneous second
or third GGO in a different lobe or lung. It is evident that
the Authors confirmed that lung cancer patients with pure-
GGOs have an extraordinary survival. Nevertheless, it is not
possible to conclude that this long-term survival correlates
with the stage or with the type of resection. Although data
on lymphadenectomy were not reported, a previous study
of 768 GGOs patients showed that lymph node metastasis
was 0% in the GGO group. Whereas it was 3.8% and
6.9% in the mixed type and the predominantly solid group
respectively. It seems therefore unnecessary to perform
lymphadenectomy for patients with pure GGO in view of
the 0% lymph node metastasis rate (6).

GGOs during the COVID-19 Pandemic

Let us now leave the GGOs in the pre COVID-era aside and
consider the complexity of GGOs during the COVID-19
pandemic. Since the beginning of the COVID-19 Pandemic
it has been shown that most patients present pneumonia
typical imaging features, such as GGO, mixed GGO,
vascular enlargement in the lesion, and consolidation. This
data has been confirmed in the most cited articles reporting
pneumonia secondary to COVID-19 where the presence of
GGOs reaches 86% (7-10).

The identification of a single GGO on the initial CT
scan suggests an early-phase of the COVID-19, it is then
crucial to detect GGO as soon as possible in order to allow
a proper evaluation thus improving early decision making
and outcome.

The obvious question is do we need to differentiate a
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GGO due to lung cancer from that related to COVID-19
during the COVID-19 Pandemic. My personal opinion
is that during the acute phase of COVID-19, the need
for early identification of GGOs is mandatory. However,
the differential diagnosis with lung cancer it is not
compulsory or albeit useful for three main reasons. The
first is the fact that the GGO commonly tend to deteriorate
quickly in COVID-19 patients causing the need for rapid
hospitalization and oxygen therapy. The second reason
relates to our understanding that the survival rate in GGO
lung cancer surpass 90% at 5 years. The third would be our
knowledge that lung cancer patients with COVID-19 have
high in-hospital mortality (11), thus surgery could be safely
deferred.

GGOs post COVID-19 pandemic

One might think that once the COVID-19 pneumonia
heals, cancer diagnosis of GGO will resume its priority. 1
believe the future of GGO diagnosis and treatment after the
COVID Pandemic will certainly become more complex.

Persistent symptoms which do not require further
hospitalization have been defined as post-acute COVID-19
syndrome or ‘long COVID’ (12). It has been recently
demonstrated that at 6 months follow-up a GGO is the
most common pattern seen by high resolution CT scan.
Irregular line is the second most common pattern (13).
These GGOs are present in 41-49% of patients with
long COVID at 6 months follow-up. The difficulties in
the management approach of patients with residual GGO
arise from a multitude of ambiguities. Will these GGOs
disappear in the next few years? Will they transform to
cancer? For example, is a single residual GGO after the
resolution of COVID-19 pneumonia a cancer or a scar?
It will become even more complicated in the presence of
multiple residual GGOs. Are they all COVID 19 related or
early coexisting lung cancer?

Unfortunately, high-resolution CT seems to be not
helpful. Localized lesion, vacuoles, pleural traction, and
invasion of pulmonary capillaries can be found in both
COVID-19 and lung cancer. CT-PET needs further
evaluation. A diagnosis would require a detailed medical
history including smoking habits, routine blood tests, IgG
and IgM blood levels, and pharyngeal swab.

Evaluation of CT scans for GGOs in terms of numbers,
preexisting or new must be reported in order to reach a
proper diagnosis who should assist in avoiding unnecessary
lung cancer operations. If in doubts an asymptomatic
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patient with GGO should undergo a routine bronchoscopy
with swab test taken from the lower respiratory tract to
establish a diagnosis.

Dedicated TNM classification for GGOs

The Authors believe that their study provides evidence
that the next edition of TNM classification should lay
more importance on GGO as a new T descriptor (1).
Several issues remain. The TNM classification of tumors
is evolving continuously and interested specialists ask
for further modifications based on innovations obtained
by powerful prospective studies (14,15). For example, I
proposed a dedicated staging system for lung metastases
(16,17). It relies on the number of metastases and
location of lymph nodes involved. This should provide a
standardized nomenclature. For the same reasons, I agree
with the Authors that a dedicated T for GGOs should be
initiated within the TNM staging system. Perhaps, a simple
prefix of “g or ggo” to the TNM (gTNM or ggoTNM)
could be enough to distinguish it from solid lung tumors.
In addition, a staging system for GGOs on the basis of
diameter, the solid component, and the ratio between the
different component could be developed.

Conclusions

There are many factors and complexities that should be
taken into consideration in patients with GGO in the
COVID-19 and post COVID-19 era. A standardized GGO
staging nomenclature should be established to distinguish
pure from mixed and solid GGOs within the TNM staging

system, and this should have an international agreement.
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