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Lymphangitic carcinomatosis is the infiltration and spread
of malignant cells through the pulmonary lymphatics. In
non-lung malignancies such as breast, gastric, and colon
cancer, this typically occurs via hematogenous dissemination
of tumor cells to the lung with subsequent extension to the
lymphatics (1-3). In primary lung cancers, on the other
hand, lymphangitic carcinomatosis may also result from
direct invasion from the tumor, through direct spread
from pleural metastasis, or via retrograde extension from a
metastatic lymph node (4-6).

The high-resolution computed tomography (HRCT)
findings of lymphangitic carcinomatosis are well described.
The typical features are nodular thickening of the axial and
peripheral subpleural interstitium, with relative sparing of
the parenchymal (i.e., intralobular) interstitium (3,7-10).
The utility of 18F-fluorodeoxyglucose positron emission
tomography (18F-FDG-PET) in detecting the presence
of lymphangitic carcinomatosis has also been investigated.
Our group was the first to report both qualitative and
quantitative increase in the distribution of 18-FDG in
pulmonary lymphangitic carcinomatosis with increased
18F-FDG uptake in the affected lung compared to
the healthy contralateral lung and the lungs of healthy
controls (11). There was a significant increase in the ratio
of the standard uptake value (SUV) of the affected lung
to contralateral normal lung and a decrease in the ratio of

mediastinal blood pool SUV to the affected lung. These
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findings were subsequently confirmed by another small
series, with patterns of 18F-FDG uptake varying from
localized, segmental, or lobar to diffuse and extensive (12).
Our group also later showed that PET has high sensitivity
and near 100% specificity in determining the presence of
lymphangitic carcinomatosis (13). The significant drawback
of these studies was lack of histopathological confirmation
of lymphangitic carcinomatosis in many cases.

In the recent original research entitled, “Pulmonary
lympbangitic carcinomatosis: diagnostic performance of HRCT
and 18F-FDG-PET/CT in correlation to clinical pathologic
outcome” published in Fournal of Nuclear Medicine, Jreige
and colleagues reviewed the HRCT and qualitative
and quantitative 18F-FDG-PET/CT findings of 94
patients with lung cancer who had undergone surgical
tumor resection without neoadjuvant therapy (14). Out
of this cohort, 69 patients had histologic findings of
lymphangitic carcinomatosis. The authors report that
quantitative 18F-FDG-PET/CT parameters may perform
better compared to either HRCT findings or qualitative
18F-FDG-PET/CT findings alone in the assessment of
lymphangitic carcinomatosis (14). Specifically, the authors
report that maximal peritumoral SUV (SUV,,,) greater
than 2.1 g/mL (sensitivity: 97%; specificity: 92%) and mean
peritumoral SUV (SUV_.,,) with a cut-off of 1.2 g/mL
(sensitivity: 94%; specificity: 88%) had significantly higher
sensitivities and specificities in detecting lymphangitic
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Figure 1 Fifty-four-year-old female with biopsy proven ALK-positive non-small cell lung cancer. (A) Initial chest CT shows a right lower lobe

mass with associated pleural metastases and malignant pleural effusion. There is also nodular septal thickening and ground-glass opacities in

the lower lobes consistent with lymphangitic carcinomatosis; (B) follow-up chest CT 2 months following initiation of ALK-targeted tyrosine

kinase inhibitor shows marked treatment response with decreased size of primary lung mass and improvement of associated pleural metastases

and lymphangitic carcinomatosis. ALK, anaplastic lymphoma kinase.

carcinomatosis compared to peribronchovascular thickening
(sensitivity: 69%; specificity 83%) and compared to
qualitatively increased peritumoral FDG uptake (sensitivity:
94%; specificity 84%). The strength of this study is
confirmatory histopathology in all the cases, the ultimate
standard of reference.

However, as with other studies that compare individual
accuracy of different diagnostic tests, this paper also has
some limitations. One question that the study did not
address is if the quantitative parameters would still perform
better compared to that of combined findings of HRCT and
qualitative PET. Interpretation of PET findings is typically
performed in conjunction with or following review of the
HRCT, or vice versa, when available. Understandably,
practice patterns vary locally and regionally; however, in
our experience, it is in uncommon for PET imaging to be
obtained without prior or concurrent HRCT images. In
fact, all of the patients in this study had both HRCT and
PET imaging as part of the initial staging. It would have
been interesting if authors also explored this aspect of
integrated diagnostic interpretation.

In addition, the diagnostic accuracy of HRCT
was assessed using isolated imaging variables (e.g.,
peribronchovascular thickening, nodular lines, satellite
nodules, etc.), as opposed to the gestalt HRCT imaging
findings suggestive of lymphangitic carcinomatosis,
potentially underestimating sensitivity and specificity of
HRCT. It would be interesting to see how the combined
imaging findings on HRCT and the combined results of
both HRCT and qualitative PET would compare to the

quantitative PET parameters. It would also be interesting
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to see if and to what degree the addition of quantitative
metrics to routine HRCT and PET/CT would improve
diagnostic accuracy in lymphangitic carcinomatosis.

Finally, the cohort consisted mostly of patients with
earlier stage lung cancers, with only two patients with stage
IV disease. While this is inevitable given the design of the
study, which requires resection for histologic confirmation,
this may limit the applicability of the findings in patients
with more advanced disease.

Despite these limitations, the findings of Jreige ez al.
have potential in improving the accurate identification of
lymphangitic carcinomatosis, which has the treatment and
prognostic implications. Lymphangitic carcinomatosis is
associated with worse prognosis in various extrapulmonary
malignancies (15-17). The prognostic impact of
lymphangitic carcinomatosis in the setting of primary
lung malignancies, however, is less clear. In fact, the latest
iteration of the TNM staging for lung cancer still does
not include lymphangitic in the staging of primary lung
malignancies due to the paucity of data (18). While it may
be intuitive to conclude that lymphangitic carcinomatosis
is suggestive of a more advanced malignancy and carries
poorer prognosis in lung cancer, we have recently reported
that non-small cell lung cancer with specific mutations [i.e.,
anaplastic lymphoma kinase (ALK) rearrangements] may
have higher propensity for the development of lymphangitic
carcinomatosis compared to other molecular subsets
(Figure 1) (19,20). Targeted therapy with specific tyrosine
kinase inhibitors can potentially improve outcomes in this
subset of patients. These make the reliable detection of
lymphangitic carcinomatosis even more critical.
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The authors’ findings may also have implications in
research. One of the advantages of using quantitative PET
parameters is that they provide objective measures that are
reliable and reproducible (21,22). These parameters are of
potential use in radiomics and machine learning as it pertains
to diagnosis and prognostication in various malignancies and
may facilitate future research efforts (23-25).

In conclusion, the authors have demonstrated that
quantitative 18F-FDG-PET/CT parameters have high
sensitivities and specificities in detecting lymphangitic
carcinomatosis in the setting of untreated lung cancer and
support these findings with pathology correlation. Further
validation in larger, more inclusive cohorts is necessary
to determine the reproducibility of reported quantitative
parameters. Nevertheless, the results may prove helpful in
future clinical and research efforts.
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