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The basic principle of radiation therapy is to induce DNA

breaks within cancer cells resulting in cellular injury, and

ultimately leading to apoptosis, or cell death. Similarly,

conventional chemotherapeutic agents act by preferentially

disrupting cancer cell mitosis through DNA damage, ulti-

mately inhibiting cellular division [1, 2]. For years,

chemotherapy and radiotherapy have been administered

concurrently—with great success in some cancers, espe-

cially locally advanced solid tumors where the combined

approach leads to better local control and improved sur-

vival—in an effort to synergize each other. The concept is

rather simple: Chemotherapeutic agents are used as

radiosensitizing agents, thereby potentiating the effects of

radiation therapy. In order to accomplish this task, the

chemotherapeutic agent in question must possess properties

and characteristics that allow them to perform such a role.

Various agents including antimetabolites, platinum-based

agents, taxanes, some molecular targeted agents, and others

including topoisomerase I inhibitors (such as irinotecan) do

possess such properties by (1) directly increasing the initial

radiation damage through their incorporation into DNA, (2)

inhibiting cellular repair, (3) accumulating cancer cells in a

radiosensitive phase or the converse, i.e., eliminating cells

in a radioresistant phase, (4) eliminating hypoxic cells, and/

or (5) inhibiting the accelerated repopulation of tumor

cells. However, if the combination of chemotherapy and

radiation is beneficial against cancer, it is also clearly

detrimental to normal tissues because of its enhanced

toxicity, which has limited its use in cancers located within

organs—liver cancer for example—that are especially

vulnerable and sensitive to injury. As a result, combining

chemotherapy with radiation is only helpful if the thera-

peutic benefits on tumors far exceed toxicities on normal

tissues [2]. This is the main reason why liver cancer has

traditionally been off limits for combined therapy.

By combining chemotherapy and radiation in the form

of irinotecan-loaded beads and yttrium-90 glass beads

delivered intraarterially within minutes of each other, the

authors of the manuscript in the current issue of CVIR

demonstrate, in an animal model of metastatic liver cancer,

that such combination is not only feasible technically and

more potent than either one alone, but also safe [3].

Precedence exists in cervical cancer where chemotherapy

infused intraarterially was combined with external radia-

tion therapy to deliver a more potent therapy to target

tissues [4]. The novelty here is that both therapies were

introduced intraarterially capitalizing on the facts that (1)

yttrium-90 as a beta emitter has a low penetration in tissue,

thereby preserving healthy liver tissue which is in turn

essential to metabolize irinotecan into its active form

SN38, and (2) the glass beads used to deliver yttrium-90 to

the liver tumors are largely non-embolic and therefore do

not restrict arterial inflow preserving oxygenation within

the tumor, which, as mentioned above, is a critical element

of radiation effect [3, 5]. This two-prong assault on the

liver tumor was made possible by the presence of SN38

permeating the liver tissue which at least in theory was able

to reach the cancer cells not reached by the yttrium-90

beads, because of arterial inflow limitation. In other words,
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whatever cancer cells were not destroyed by the yttrium-90

because of reduced oxygenation at the periphery of the

tumor, the SN38 from irinotecan managed to destroy: a

perfect example of synergy [6].

One of the key messages of this CVIR manuscript is that

the combination of radiation and chemotherapy to treat

liver cancer may be possible clinically when administered

intraarterially and carefully as described in the study. This

was done by using non-embolic particles to deliver the

radiation in order to minimize disruption of the tumor

microenvironment and toxicity on healthy liver tissue so

that the chemotherapeutic agent can do its job. This

encouraging study now necessitates a rigorous clinical trial

to confirm these exciting findings.
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