
135 Anatomic Based 3-D Planning Precludes the Use of Catheter Delivered Contrast for Treatment of Prostate
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Purpose/Objective: Historically, retrograde urethrogram (RUG) was a valuable aid in defining the prostate borders in treating
prostate cancer. In the recent era of CT imaging and planning systems, this practice has been considered useful for identification
of the prostate base and apex (PA) in designing treatment portals. However, with the advent of newer technology and given the
invasive nature of placing a urinary catheter as well as several potentially undesirable costs, including: patient discomfort,
urethral injury, infection, and financial costs, we propose an alternative approach. With modern 3-D planning systems, and a
more thorough knowledge of anatomy, we questioned the utility of placing a catheter and the necessity for contrast (C) in
planning treatment portals for patients with prostate cancer.

Materials/Methods: Six patients with intact prostates were placed in the supine position and underwent two sequential
planning CT scans. The first scan was performed without C. A Foley catheter was then placed for delivery of bladder C,
followed by RUG, and a second scan performed with the patient in the same position. Using CT planning systems capable of
3-D imaging with coronal, sagittal, and axial views, we then defined the base and PA independently on both the non-contrast
(NC) and C scans. AP and lateral images showing the marked slices were then printed. The following reference points for
measurements were defined: a horizontal line drawn from the most superior aspect of the pubic bone on the laterals, and a
horizontal line drawn from the most inferior aspect of the ischial tuberosities on the AP films. The distance from the described
reference points on the CT slices identified by the marked base and PA contours were recorded independently for the C and
NC images. Since the prostate cannot anatomically extend below the pelvic floor, we utilized the anatomical landmarks that
defined the pelvic floor as additional reference points.

Results: After reviewing the marked scans, both with C and NC, we found that the PA was consistently identified with a mean
less than 5.5 mm difference between the C and NC scans. There was greater variability in identifying the base; however, this
location was identified consistently within a mean of 1 cm, using either scan. However, review of the data revealed that this
value was skewed by a single patient whose diagnosis was actually bladder cancer, and his anatomy at the level of the base may
therefore have been altered by his disease process. If this value is excluded, the base was consistently identified within 0.6 mm
on either scan. We determined that extrapolation of a line drawn parallel to and bisecting the pubic bone on the lateral films
correctly identified the location of the anterior pelvic floor at the urogenital diaphragm. In our experience, the peak of the
retrograde urethrogram abuts this line in every case.

Conclusions: It is known that the prostate cannot extend below the pelvic floor. The contrast “peak” demonstrated by RUG
identifies the location of the prostatic sphincter and so the “peak” must lie anterior to the pelvic floor. The PA anatomically lies
within a few millimeters of this peak. Thus, the thickness of the urogenital diaphragm could account for the 5.5 mm average
discrepancy observed when identifying the apex with contrast versus non-contrast CT scans. We therefore conclude that the
placement of a urinary catheter, and the addition of contrast, did not significantly alter the identified location of either the
prostatic apex or base in this series. With modern 3-D planning systems, it is not necessary to put a patient through the trauma
of urinary catheter placement for contrast delivery, if one understands the relationships and can identify important anatomical
landmarks of the pelvis.
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Purpose/Objective: Anaemia is a poor prognostic factor, for patients undergoing radiotherapy (XRT) and has been
associated with decreased response to treatment. Darbepoetin alpha, a novel erythropoesis stimulating protein charac-
terised by the presence of 2 additional carbohydrate side chains in its molecule compared to rHuEPO, demonstrates an
extended half life in the human body and has been proven effective in treating anaemia and in improving the quality of
life in cancer patients.

The purpose of this study was to assess the efficacy, safety and the impact on quality of life of darbepoetin alpha in patients
undergoing radiotherapy.

Materials/Methods: Patients with histologically proven cancer and Hb level 10-12g/dl were administered darbepoetin alpha
SC 150 mcg once weekly during the 6 week course of conventional radiotherapy (2Gy/5days/week). In cases where after 4
weeks of treatment the Hb level was not increased by �1.5 g/dl, the darbepoetin weekly dose was increased to 300 mcg given
as a single injection. All patients received iron supplementation. Blood transfusion was given for haemoglobin �9 g/dl.
Complete blood counts, serum iron, folate, B12, ferritin concentration, serum LDH, bilirubin and reticulocyte count were
measured weekly during XRT.

Primary study endpoints were changes in Hb level during XRT, number of red blood transfusions and Quality of life.
Secondary endpoints were response to XRT, progression free survival and overall survival.

Results: Between March 2002 and February 2004, 140 patients were enrolled in this study of whom 115 were evaluable. Mean
Hb at baseline was 10.95�1.76. There was a significant increase (17.1%) in mean Hb levels from second week onwards with
the peak value at week 10 from XRT initiation. Haemoglobin significantly increased to 12.03�2.39 (p�0.001), 12.63�2.10
(p�0.001) and 12.96�2.33 (p�0.001) at 3, 6 and 10 wks, respectively. Blood transfusion was necessary in 3 patients
(2,6%).None of the patients experienced serious adverse events. Patients on darbepoetin alpha who had an Hb increase,
experienced significant improvement in physical well-being score irrespective of treatment duration. There was a statistically
significant association between Hb levels and social well-being (p�0.08), functional well-being (p�0.002) and mean fatigue
score (p�0.0019) as well as a significant time by group interaction for the fatigue score.
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Conclusions: Hb levels were significantly increased from baseline during the XRT period, irrespective of tumour localisation
and stage. This increase reached the maximum value during week 10 from the baseline and remained significant 2 months post
XRT. Quality of life was significantly improved in this group of patients.

137 Anti-TGF� Antibodies May Prevent Lung Injury Following High Dose Fractionated Radiation
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Purpose/Objective: The cytokine Transforming Growth Factor �(TGF�) has been shown to play an important role in
fibrogenesis associated with radiation (RT) induced normal tissue injury. Antagonists of TGF� may have great potential to
reduce formation of fibrous tissue and thereby protect normal tissues from the adverse effects of radiation. The purpose of this
study is to determine whether an anti-TGF� antibody (1D11, Genzyme Corp, Cambridge, MA) can prevent/ameliorate radiation
induced lung injury.

Materials/Methods: Fractionated and sham lung irradiation of Fischer-344 rats, both tumor (R3230Ac mammary adenocar-
cinoma) and non-tumor bearing animals, was performed to assess the radioprotective effect of the antibodies, and to insure that
the antibodies do not protect tumor from irradiation. Animals were divided into the following groups(12 animals per group):
1) control (sham RT, isotype control antibody); 2) RT (800 cGy 	 5 over 5 days to the right hemithorax); 3) RT plus 0.1 mg/kg
i.p. antibody; and, 4) RT plus 1 mg/kg antibody. Animals were anesthetized for RT. Antibodies were administered as a single
dose only, immediately after the last dose of RT. Animals were sacrificed at 6 weeks and 6 months after irradiation and lungs
were assessed for histologic changes (inflammation and fibrosis), activation of macrophages, expression and activation of TGF�
and the TGF� signal transduction pathway. Endpoints were the differences between groups with respect to both pulmonary
toxicity and tumor growth delay.

Results: Tumor growth delay studies did not show any evidence of protection of tumor by the anti-TGF� antibody at either
dose. There were no changes in body weight and no toxicity apparent from the addition of the anti-TGF� antibody. At 6 weeks
post-RT, there was a significant reduction in macrophages accumulation (p�0.041) and alveolar wall thickness (p�0.0003) in
the animals receiving 1.0 mg/kg of anti-TGF� antibody after RT as compared to the RT control antibody group. This significant
decrease in inflammatory and histopathologic changes, seen after treatment with the higher dose of anti-TGF� antibody
(1mg/kg) following lung irradiation, are also associated with a significant inhibition in the expression of active TGF� (p�0.031,
for high dose group only) (Figure). Six month samples are currently under evaluation and these data will be presented at the
meeting.

Conclusions: Administration of a single dose of 1.0 mg/kg of the anti-TGF� antibody 1D11 resulted in decreased morpho-
logical changes, inflammatory response, and reduced expression and activation of TGF� 6 weeks after 40 Gy to the right
hemithorax. Targeting the TGF� pathway may be a useful strategy to prevent radiation induced lung injury.

Supported by a grant from Genzyme Corporation.

High dose antibody (left bar) significantly decreases TGF beta expression compared to low dose antibody (center bar) or
control (right bar)
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Purpose/Objective: Radiation-induced lung damage is a major limitation for effective radiotherapy in lung cancer patients.
This damage is correlated to an early lung apoptosis mediated by aberrant cytokine production after radiation treatment. In this
study, we investigated the role of TNF-alpha in radiation-induced lung apoptosis and the potential protective effect of inhibiting
TNF-alpha by using antisense oligonucleotide gene therapy.

Materials/Methods: Balb/c mice (6–8 week, male) were irradiated with 15 Gy in lung and were measured for expression of
TNF-alpha and TNFR1. Lung apoptosis was assessed by TUNEL staining and caspase-3 activation at 3 h after radiation.
Inhibition of TNFR1 was established by pre-treatment of mice with antisense oligonucleotide specific for TNFR1 (i.p. 25
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