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In this issue of Cancer Cell, Saudemont et al. describe the real-time ex vivo molecular diagnosis and histo-
logic subtyping of canine soft tissue sarcomas using SpiderMass, a technology using water-assisted laser
desorption/ionization mass spectrometry. In the future, SpiderMass has the potential to aid in diagnosis
and intraoperative margin assessment.
Adult soft tissue sarcomas (STSs) encom-

pass a heterogeneous group of over 50

mesenchymal malignancies that differ

not only in their underlying molecular

pathogenesis but also in their clinical

behavior, local recurrence, and metasta-

tic risk, as well as response to radiation

and systemic therapies. Even when con-

trolling for tumor grade, outcomes for

patients with STSs are largely driven by

histology (Gronchi et al., 2015), high-

lighting the need for accurate histological

classification. Based on these observa-

tions, the multimodality treatment of

STSs over the last �10 years has evolved

from an approach based on tumor loca-

tion (extremity, retroperitoneum, etc.) to

one driven by sarcoma histology. Further,

as differences in biologic behavior and

response to therapy across STSs histol-

ogies are increasingly recognized and un-

derstood, there has been an evolution in

clinical trial design in which patients are

increasingly being included (or possibly

excluded) from clinical trials based on

the basis of histologic criteria.

Core needle biopsy (CNB) to obtain tis-

sue for pathologic diagnosis is a neces-

sary and critical step for both prognosti-

cation and in guiding treatment choice,

sequencing in the multimodality care of

the STSs patient, and in the selection of

patients for participation in clinical trials

(von Mehren et al., 2018). Given the rarity

and heterogeneity of these tumors, and

the diagnostic limitations of CNB (Ikoma

et al., 2015), accurate and precise histo-

logic diagnosis of STSs subtypes on the

basis of CNB remains, at times, elusive.

In this issue of Cancer Cell, Saudemont

et al. report the real-time ex vivomolecular
diagnosis of STSs specimens from canine

patients using SpiderMass, a water-as-

sisted laser desorption/ionization mass

spectrometry (MS)-based technology

(Saudemont et al., 2018). 1-mm-thick

sections obtained from canine STSs bi-

opsies were subjected to SpiderMass

with MS performed several meters away

and with very low degree of tissue abla-

tion or destruction. Initially, the system

was evaluated for its ability to differentiate

normal tissue from cancer. Although

the system was able to differentiate can-

cer from normal tissue, heterogeneity

observed by principal-component anal-

ysis in the cancer group suggested there

were areas of necrosis, which are often

associated with high-grade sarcoma.

Therefore, grossly normal, necrotic, and

viable tumor regions of CNB speci-

mens were separately analyzed using

SpiderMass and suggested that necrosis

possesses a specific molecular signature

when compared to viable tissues. Impor-

tantly, SpiderMass technology was able

to separate grade III STSs from normal tis-

sue and grade I and II STSs as well as to

discriminate among osteosarcoma, fibro-

sarcoma, and undifferentiated sarcoma

subtypes with a high accuracy. Lastly,

real-time tissue analysis and classification

was performed in the operating room us-

ing a SpiderMass prototype to demon-

strate the feasibility and low invasiveness

of implementing this technology at the

time of surgery.

Accurate histologic diagnosis is the

cornerstone of histology-based treatment

for STSs, not only for treatment planning

per standard of care but also for clinical

trial participation. Unfortunately, there is
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significant variability, even among highly

specialized STSs pathologists, as classifi-

cation of STS based on histology alone

can be challenging, and there is often a

lack of molecular signatures to distinguish

the majority of STSs subtypes. The land-

scape of systemic treatment for STSs is

rapidly evolving, with the identification

of novel chemotherapeutic agents and

immunotherapy. In the last 5 years, clin-

ical trials in liposarcoma and leiomyosar-

coma have resulted in FDA approval of

agents in these particular subtypes, but

not all STSs, highlighting the importance

of accurate and consistent histologic sub-

typing and diagnosis (Demetri et al., 2017;

Demetri et al., 2016). Further, early clinical

trials of anti-PD-1 and anti-CTLA 4 immu-

notherapy in patients with metastatic

STSs demonstrate treatment response in

dedifferentiated liposarcoma and undif-

ferentiated pleomorphic sarcoma, but

not leiomyosarcoma or synovial sarcoma

(D’Angelo et al., 2018; Tawbi et al.,

2017), with further trials open in these

specific subtypes. Time is of the essence

in the need for a standard process for ac-

curate and reliable histologic subtyping.

This SpiderMass technology is similar

to that of the Intelligent Knife (iKnife) sys-

tem first described by Balog et al. in

2013 in which near-real-time character-

ization of human tissue was performed

in vivobyanalysis of theaerosol (‘‘smoke’’)

released during electrosurgical dissection

by evaporative ionization MS (Balog et al.,

2013; Phelps et al., 2018). An advantageof

SpiderMass over the iKnife system is that

the former allows acquisition of real-time

information without tissue destruction or

damage and could thus be applied to
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Figure 1. Schematic of Possible Implementation of SpiderMass in Diagnosis and Treatment Planning of Soft Tissue Sarcoma
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diagnostic CNB specimens prior to

formalin fixation for subsequent histologic

examination.

The appeal and power of the

SpiderMass technology lays, in part, on

(1) its ability to perform MS on CNB with

excellent diagnostic capability for differ-

entiating malignancy from normal and

necrotic tissue, (2) its ability to further

classify sarcoma by grade and histologic

subtype, and (3) its potential to help stan-

dardize STSs diagnosis across different

institutions. Another advantage is that

SpiderMass can be performed without

sample destruction, allowing current

standard of care processing and patho-

logic examination of CNB and surgical

resection specimens. In order to move

this technology forward, the next steps

should be to (1) evaluate its generaliz-

ability to human STSs as well as other
698 Cancer Cell 34, November 12, 2018
cancer types ex vivo and (2) further eval-

uate this technology in vivo. We could

envision applying this technology to

CNB samples to aid and complement in

cancer diagnosis, prognostication, and

treatment planning (Figure 1). Addition-

ally, this technology could aid at time of

surgery (tumor resection) in guiding extent

of resection and assessing adequacy of

margins in real time.
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