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Methods and Materials: Sixteen head and neck cancer patients, irra-
diated between September 1999 and November 2000 using a conformal
parotid-sparing technique, were included in this study. Before RT and seven
months after RT a salivary gland scintigraphy was performed in ail patients
combined with a single photon emission computed tomography (SPECT).
The salivary excretion function (SEF) was measured, after stimulation, in
8-12 transversal 5 mm SPECT slices of each parotid. Loss of salivary
function in these areas (dSEF%) was calculated as a proportion of the ex-
cretion function before and after RT. Because the planning CT-scar and the
SPECT analysis were performed in the same treatment position, doses to
areas within the parotid gland could be matched with the dysfunction of that
respective area. For each patient, dose-dysfunction plots were performed
and curve fitting was done.

Results: At baseline ievel, all but one patient had a normal salivary
excretion function at the level of both parotid glands with small variation
between the functionality of the different areas within the same gland.
Seven months after RT, the reduction in salivary excretion function reached
statistically significance for both parotids and a huge variation in functionality
of the different areas within the same gland could be seen. When plotting
the dysfunction of the different areas within one gland at seven months
after RT against the dose these areas received, a sigmoidal function could
be fit in seven (7/15) patients to the plots of both parotids and in five
(5/15) patients to the plot of one parotid gland. In three (3/15) patients no
dose-response curve could be fit to the plots due to a total dysfunction of all
partial volumes or an absence of difference in dose between the volumes.
In nine (9/15) patients a large variety of functional responses could be
obtained at low irradiation doses (10-15 Gy), ranging from an improvement
of function to a total loss.

Conclusion: Salivary SPECT is a useful tool for the evaluation of
functional loss after RT of different areas within the parotid gland. While
these areas are acting as functional sub-units under normal conditions, their
dysfunction after RT does not seem to be only the result of the absolute
dose these volumes received but also of the mean dose to the entire parotid
gland and the dose to the surrounding areas.
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Severe radiation-induced bowel complications are not
uncommon in patients with uterine cervix cancer
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Background: To evaluate the factors of severe (Grade 3-4) bowel compli-
cations after external irradiation and high dose-rate intracavitary (HDR-IC)
brachytherapy among patients with cervical cancer.

Materials and Methods: We reviewed 298 patients of stage IB-IVA
cervical cancer managed by curative-intent radiotherapy from May 1993
through December 1997. External irradiation to whole pelvis (34.2-50 Gy/
19-27 fractions) was delivered to all patients initially. Two hundred and
three patients received additional bilateral parametrial boost (3.6-18 Gy/
2-10 fractions) with 4-cm midline shielding. HDR-IC brachytherapy, 16-24
Gy/ 5 fractions to Point A, was given after external irradiation. External
parametrial dose < 50 Gy, 50-54 Gy and > 54 Gy were categorized
as low parametrial dose (LPMD), intermediate parametrial dose (IPMD)
and high parametrial dose (HPMD) group, respectively. Cumulative rectal
biologic effective dose (CRBED) < 85 Gy, 85-105 Gy and > 105 Gy were
categorized as low cumulative rectal biologic effective dose (LCRBED),
intermediate cumulative rectal biologic effective dose (ICRBED) and high
cumulative rectal biologic effective dose (HCRBED) group, respectively.
The actuarial rate of bowel complications was compared among groups.
We used Cox regression for muitivariate analysis of bowe! complications.

Results: Grade 3-4 bowel complication rates were 16%. The rates were
7%, 13%, and 34% in the LPMD, IPMD, and HPMD group (p=0.0001),
respectively. The rates were 5%, 11%, and 28% in the LCRBED, ICRBED,
and HCRBED group (p=0.0002), respectively. In multivariate analysis of
Grade 3-4 radiation-induced bowel complications, CRBED (p=0.0010) and
external parametrial dose (p=0.0007) were independent factors.

Conclusions: Radiation-induced severe bowel complications are de-
pended on external parametrial dose and CRBED. We do not suggest
external parametrial dose > 54 Gy and CRBED > 105 Gy for treat-
ment of cervical cancer due to relatively high incidence of severe bowel
complications.
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Radiation-induced changes in the cytoskeleton of human
endothelial cells in relation to endothelial monolayer
permeability.
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Treatment of solid tumours by radiotherapy damages the tumour ceils as
well as the microvasculature of the tumour and surrounding normal tissues.
An increase in vascular permeability is a well known effect of radiation,
which contributes toward changes in the interstitial space that lead to
reduction of parenchymal cell function, necrosis and fibrosis. A response to
radiation by normal tissue endothelium is thought to be a major limitation
for its use in cancer treatment.

The aims of the present study were to investigate the early effects of
radiation on the cytoskeleton of cultured endothelial cells and relate these
to changes in endothelial monolayer permeability.

Human dermal microvascular endothelial cells (DMEC) were irradiated
using a Pantak X-ray machine. Using immunofluorescence techniques,
DMEC were found to respond to various doses of radiation (0.5 - 20 Gy)
by a rapid (within minutes) increase in actin reorganization into stress
fibers, accompanied by changes in the distribution of the adherens junction
protein, VE-cadherin. Increased endothelial stress fiber formation, cell
contraction and redistribution of junctional proteins can lead to intercellutar
gap formation and changes in monolayer permeability. Therefore, changes
in permeability were quantified by monitoring the passage of fluorescently-
labelled dextran through DMEC monolayers grown on microporous filters.
Radiation was found to induce a significant increase in DMEC permeability
suggesting that the changes in the actin cytoskeleton and distribution of cad-
herins were associated with increased monolayer permeability. Activation
of the GTPase Rho and its associated Rho kinase have been recognised as
key regulators of the actin cytoskeleton, intercellular junction integrity and
permeability. Analysis of the mechanisms involved in irradiation-induced
actin reorganisation, re-distribution of VE-cadherin and increased perme-
ability revealed that these effects of radiation were dependent on activation
of Rho kinase, since they were blocked by the highly specific Rho kinase
inhibitor Y-27632. Simvastatin, a 3-hydroxy-3-methylglutaryl CoA reductase
inhibitor used clinically for the treatment of hypercholesterolemia, is known
to inactivate Rho by inhibiting its geranylgeranylation. Simvastatin was found
to inhibit the radiation mediated changes in actin and junctional proteins as
well as increased permeability suggesting the involvement of Rho.

These data provide an insight into possible mechanisms involved in
radiation-induced changes in vascular permeability. Further investigations
are needed in order to elucidate whether compounds such as Y-27632
and simvastatin may be useful in counteracting some of the side effects of
radiation in vivo.
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Efficacy and morbidity of linear accelerator radiosurgery for
cerebral arteriovenous malformations: a comparison with
the natural history
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Background: To report the results of arc-therapy radiosurgery in terms of
efficacy. To compare the adverse-effects rate with the one expected from
the natural history.

Material and methods: At the University Hospital of Nancy, 217 patients
have been treated for cerebral ArterioVenous Malformation (AVM) by linear
accelerator radiosurgery since 1992. We report here the results of a
retrospective study of the 118 first patients (55 men, 63 women) treated
between 01/07/92 and 30/06/98. The mean follow-up was 46 months (5-
105). The mean age was 35 years (13-65). AVMs had poor prognhosis
features at initial presentation: existence of previous therapeutic failures
(85%), high Spetzler-Martin grade (67% of grade Il or higher), large size
(57% > 14cc) and a high rate of initial hemorrhage (54%). Patients had
already been treated by previous embolizations with a mean number of
4 procedures (1-11) in 84% of patients (99/118); 79% by embolizations
alone (93/118) and 5% by partial microsurgery and embolization (6/118).



