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Sarcopenia, broadly defined as loss of skeletal muscle

mass and function, often is clinically silent but evident on

imaging. Shen et al.1 in 2004 showed that total skeletal

muscle mass on a single computed tomography (CT) sec-

tion at the L3 level is closely related to lean body mass.

This finding led to the establishment of validated gender-

based cutoff values for defining sarcopenia. Currently, CT

is considered the gold standard for body composition

analysis2 of cancer patients because of its ability to derive

muscle metrics from staging or follow-up CT scans without

the need to re-radiate the patient.

In oncology, body composition assessment is most

commonly performed by CT quantification of skeletal

muscle mass and density at the L3 level. It is of prognostic

value for several GI cancers3 and also is associated with

postoperative complications, increased mortality,

chemotherapy toxicity, and overall survival in several

cancers. Recently it has been suggested that CT-based low

muscle attenuation, an indirect indicator of muscle quality,

may be a more sensitive indicator of sarcopenia.4

Clinically, lung cancer patients have the highest preva-

lence of cancer cachexia,5 but their routine imaging

workup does not always include the L3 vertebral body

level. The lack of standardized chest CT-derived metrics

for sarcopenia has challenged the use of this important

imaging biomarker in research studies. A literature search

shows significantly heterogeneous use of total skeletal

muscle mass at different levels such as the L1, T4, and T5

levels, the erector spinae muscle, and pectoralis muscle

metrics without validation or well-researched cutoff levels.

In their recent analysis, Grønberg et al.6 compared the

L3-derived total muscle area to the T4 level and showed

poor correlation between these two levels. Other authors

also have shown that arm position (raised vs by the side)

can alter the value of the total muscle area obtained on the

single-slice CT scan.7 In addition, CT slice thickness,

algorithms, radiation dose, and other factors can alter

muscle metrics.8 A metanalysis by Yang et al.3 researching

the predictive value of sarcopenia in lung cancer showed

that in these studies, scan levels and cutoff values were

variable. The ability to leverage muscle metrics on chest

CT scans depends on finding the optimal target to help

define sarcopenia.

The pectoralis muscle area assessed on a single-slice CT

scan appears to correlate well with a fat-free mass mea-

sured by dual-energy X-ray absorptiometry (DXA).9 In

addition, the CT-derived pectoralis muscle area was pre-

dictive of respiratory dysfunction for patients with chronic

obstructive pulmonary disease (COPD).9In this issue of

Annals of Surgical Oncology, Sun et al.10 in their report

have uniquely combined both the normalized pectoralis

muscle area (pectoralis muscle area/body mass index) and

mean muscle density to generate a unique integrative

pectoralis muscle index (IPMI) to prognosticate postsur-

gical complications and the overall survival impact on

patients with stages I to IIIA non-small cell lung cancer

(NSCLC). This innovative approach combines the two CT-

derived metrics that define sarcopenia: muscle mass and

quality. In addition, by using respiratory muscle-imaging

biomarkers, the authors indirectly incorporate the key

metric used for preoperative assessment: pulmonary func-

tion tests. As others have done, the authors divided the

patients into four sex-specific quartiles given the lack of
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standardized cutoff IPMI values. Stage I NSCLC patients

in the lowest quartile also exhibited the worst 5-year

overall survival (P = 0.004), and the lowest quartile also

was an independent adverse prognostic risk factor for

overall survival.

Use of the body mass index (BMI) for normalization of

the pectoralis muscle area is unusual because most muscle

metrics are normalized using patient height in meters.

Therefore, comparing the use of height with the BMI for

muscle metric normalization needs to be researched. Since

this was a single-institution retrospective analysis, the

pectoralis muscle index needs further investigation and

validation with large-population studies to define its role in

risk stratification. Specifically, age-, gender-, and race-

based metrics need to be established and validated before

its use in research and clinical practice.

Current evidence shows that imaging muscle biomarkers

can help prognosticate outcomes for oncology patients, but

no studies have established the association between sar-

copenia and progression-free survival. To date, no

established interventions are available to limit sarcopenia

progression, although several nutritional, pharmacologic,

and rehabilitative measures currently under investigation

are considered of value. Validated CT-derived L3 muscle

metrics have yet to be incorporated into clinical practice

because their derivation currently is tedious and

semiautomated.

Conceptually, IMPI could be the first step in the right

direction as we search for more reliable, reproducible, and

quantifiable imaging biomarkers on chest CT scan. Maybe

the future availability of fully automated software with

machine learning incorporated into the regular clinical

workflow will help screen and identify high-risk patients

for personalization of their management to obtain the most

optimal outcome. Routine chest CT thoracic muscle anal-

ysis to refine risk stratification models for lung cancer

patients may be the future.
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