Evaluating Cavernous Hepatic Hemangiomas

TO THE EDITOR: In their article, Rubin and Lichtenstein (1)
presented some interesting aspects for the evaluation of cavern-
ous hepatic hemangiomas (HCH). While we agree with the au-
thors that *™Tc-labeled red blood cell (RBC) scintigraphy can be
considered the method of choice for the diagnosis of liver heman-
giomas, we were a little surprised that “‘planar studies may not
demonstrate small (<3 cm) hemangiomas.”

Many studies (2-4) have already shown that smaller hemangi-
omas also may be detected by planar scintigraphy (PS); the small-
est hemangioma located in good position and detected by PS was
1.0 cm (4). Nevertheless, the major pitfalls of PS, as well as of
SPECT, are the detection of deep-seated subphrenic lesions and
the localization in the vicinity of the inferior vena cava or falci-
form ligament.

When mentioning that in the diagnosis of hemangiomas sensi-
tivity of PS was improved with SPECT techniques, we are missing
reports on the evaluation of dynamic displayed RBC studies.
These methods, being superior to conventional static SPECT
images, are able to improve sensitivity from 18% to 82% in the
detection of hemangiomas <1.0 cm, even in unfavorable topo-
graphical sites (4).

Transmission computed tomography (TCT) is, of course, also a
well established diagnostic tool in detecting hepatic hemangio-
mas, but it should be mentioned that the disadvantage of this
method is the impossibility of contrast agent application in pa-
tients with contrast agent intolerance or hyperthyroid conditions.
The latter aspect deserves particular attention in endemic goiter
areas (7,8).

Finally, we do agree with the authors that ultrasound is not the
diagnostic imaging modality of choice for HCH, but nevertheless,
especially in the follow-up of very small lesions, ultrasound in
combination with modified SPECT techniques certainly achieves
the highest accuracy.
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In Vitro Assessment of FDG, Methionine and
Thymidine Uptake

TO THE EDITOR: Iam writing to comment on a recent article by
Higashi et al. (1) regarding the in vitro assessment of FDG,
methionine and thymidine uptake of an adenocarcinoma cell line
following irradiation. This study showed that FDG, methionine
and thymidine uptake actually increased after irradiation, com-
mensurate with an increase in volume and DNA synthesis in
surviving giant cells.

Giant-cell formation following irradiation is a property of cell
populations that normally undergo mitotic division (2), such as the
human adenocarcinoma cell line utilized by Higashi et al. In this
cell line, increased tracer uptake following irradiation is not sur-
prising considering the increase in volume and DNA synthesis (3).
However, Dr. Higashi’s findings are at variance with in vitro
systems examined by Kubota (4,5) and Abe (6) utilizing rodent
hepatoma and breast cancer cells, respectively. Unlike ovarian
carcinoma cell lines, these tumor types may have cell populations
with a lower mitotic index which would exhibit less marked giant-
cell formation as seen in the cell line utilized by Higashi et al. Dr.
Higashi said that his adenocarcinoma cell line may perhaps be
more radioresistant than these other tumors.

Giant-cell formation is a manifestation of radiation damage (2)
and, since these cells are unable to divide, they would be expected
to die and be removed by host mechanisms. His findings were also
at variance with those of Minn et al. (7) who studied patients with
squamous-cell carcinomas of the head and neck following 30-Gy
irradiation in daily fractions of 2 Gy each. These neoplasms may
have a high mitotic index (8), but if giant-cell formation occurred,
these cells would probably no longer be present by the time of
Minn’s evaluation which occurred during the 3-wk period. Ac-
cording to Tolmach (9), most giant HeLa cells have a half-time of
persistence of 1-3 days and the remaining cells enter a period of
rapid decay after 16 days. Radiation-induced vascular damage
was mentioned as a possible cause of decreased tracer accumu-
lation following radiotherapy. High doses of irradiation in a single
exposure as used in the cited animal model causes marked normal
and neoplastic cell damage. These results, however, are not ap-
plicable to Minn et al.’s clinical radiotherapy study which used
conventional doses of 2 Gy.

It appears that Dr. Higashi’s results are not due to radioresis-
tance of his adenocarcinoma cell line, but are due to a character-
istic response to irradiation of a cell line which has frequent
mitoses and increased cell renewal, thus responding to irradiation
with giant-cell formation. In vivo tumors may continue to prolif-
erate following external irradiation, but this period is finite and the
cells would eventually die because they have lost their reproduc-
tive capability (10). This would be expected to be the case with
Higashi’s cell line since he assessed uptake responses during the
12-day period. In addition to transient tumor growth following
irradiation, a tumor’s cellular proliferation increases with a short-
ening of tumor doubling time (11). This would be expected to
increase FDG uptake. Macrophage infiltration into irradiated tu-
mors results in increased FDG uptake is demonstrated by Kubota
(12). These findings have clinical implications in patient studies
which monitor response to treatment following irradiation. These
studies by Higashi and Kubota indicate that there may be a re-
quired waiting period following a course of external irradiation to
allow the processes of tumor regression and inflammatory reac-
tions to subside before a tumor response can be accurately eval-
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uated. The rate of regression of a tumor following a course of
irradiation is not dependent upon the type of treatment but de-
pends upon the individual tumor biology and the host’s effective-
ness in bringing about removal of nonviable tissue (13). Because
of this, the waiting period may be variable for different tumors.
We have empirically used a time of approximately 3—4 mo follow-
ing treatment to obtain a PET scan and, as indicated by Knopp et
al., rectal tumors may require a longer period of time. Thus, more
studies may be needed to define the optimum timing of follow-up
PET scans in order to accurately obtain information about tumor
response.
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REPLY: We appreciate the interest of Frank and Gupta in our
work (1). We agree that giant-cell formation following a single
dose of 30 Gy of ®C radiation is an important mechanism for the
increased FDG and methionine uptake seen in our study. This
increase was seen both per tumor cell and per tissue culture well
following irradiation of the HTB77 IP3 adenocarcinoma cell line.
These cells were indeed proliferating rapidly at the time of irradi-
ation, one day following subculture, with a proliferative index by
flow cytometry of 70.4% and a 23.4% G2/M phase fraction. The
cells were also at least reasonably radiosensitive, as cell number
declined considerably following irradiation. Since our paper was
published, we have performed additional experiments (which will
be presented in detail elsewhere) which demonstrate that when a
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single dose of 5 Gy of *°C irradiation is given to HTB77IP3 cells
one day after subculture, there is not a significant increase in FDG
and methionine uptake/cell versus control nonirradiated cells, nor
is there giant-cell formation. Thus, the dose of irradiation used is
important to the effect we observed on tracer uptake. In this
follow-up study, a lack of giant-cell formation was associated with
a lack of increase in tracer uptake/cell, further supporting the
importance of radiation-induced giant-cell formation to the effect
we observed.

It is, however, important to realize that our findings do not
““contradict” those reported by other investigators, as Frank and
Gupta suggest. The studies performed by Abe, Kubota and Minn
were in in vivo systems representing several types of tumors,
while our studies were performed in vitro (2-4). In addition,
varying doses of radiation and fractionation were used among the
studies. Thus, direct comparisons are not easily made between
our in vitro study and these other reports from in vivo systems.

The reasons for the apparent difference between the in vivo and
the in vitro situation warrant additional study. In general, giant-
cell formation following irradiation in vivo is infrequent. In addi-
tion, there are host mechanisms for elimination of dying tumor
cells, so that additional cell loss in vivo may contribute to the
reduction in FDG signal (i.e., if fewer viable cancer cells are
present) (5,6). In addition, giant-cell formation in vivo potentially
may result in impairment of FDG delivery to the tumor due to
edema. Other factors possibly affecting tracer uptake in vivo
versus in vitro include the presence of ‘“inflammatory cells”” in
vivo, although these might be expected to increase FDG uptake
(7,8). Suffice it to say, that substantial differences exist between
the in vivo and the in vitro situation which warrant additional
study.

While data are limited, we share Frank and Gupta’s caution, as
well as that by Haberkorn et al., that declines in FDG uptake
following radiotherapy should not be assessed too soon following
the initiation of radiotherapy (8). Indeed, several months may be
necessary to observe the maximal treatment-induced response.
Certainly, avoidance of very early imaging during or after radio-
therapy would preclude the possibility of imaging in vivo any
increase in tracer uptake caused by the effect we describe in our
in vitro system. Clearly, more study of the subject of tumor
radiation response and PET tracer uptake is warranted, particu-
larly in vivo using PET, to determine the optimal imaging time
following radiotherapy and to better understand the nature of the
PET signal from a variety of tracers.
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