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Cone beam computed tomography (CBCT), 3 key tool
in image-guided radmtherapy, is limited in direct doge
calculation for adaptive radintherapy due to inher.
ent issues such g scattering noise, low contrast, and
Hounsfield ynij¢ (HU) valye distortion. The Present
study proposes neighbourhood attention-enhanceqd
generative adversaria] network (NA-EGAN_J to achieve
high-precision conversion of CRCT to synthetic com-
puted tomography (sCT). By Systematically compar-
ing the performance of four models (U-Net, cycleGAN,
¢GAN, and NA-EGAN)._ we validate the clinical valye
of NA-EGAN in prostate cancer radintherapy. Based

ages from 78 Prostate cancer patients, the datq were
divided into training, testing, and validation sets a¢ a
ratio of 63:10:5, NA-EGAN integrates multi-channe]
input and introduces 3 self-attention mechanism: ¢hap.
nel attention dynamicaﬂy calibrates feature Weights,
while spatial attention focuses on dose sensitiye re-

values, Addiu'onally, geometric perception datg aug-
mentation (elastje deformation and 3D rotation) was
applied to improve the model’s robustness to anatom-
ical variations, Finally, dynamic memory-mapped
loading technology wag used to enhance the efficiency
of large-scaje data Processing, Experimentaj results
showed that NA-EGAN achieved the best pPerformance
in global image quality assessment: the mean ahgo.
lute error (MAE) was reduced to 6.68 +(,92 HU, the
peak signal to noise ratig (PSNR) reached 56,34 dB, the
structura] similarity index (SSIM) increased to 969,
and all djce similarit_v coefficients (DSC) exceeded (.97,
Dosimetric evaluation indicated that the sCT gener-
ated by NA-EGAN had a pPass rate (2%/2mm) of
99.50%. The sing]e-fraction target doses Dys and  § S
“ere 192Gy and 2,03 Gy, respectively, with no signif-
icant difference Compared to pCrT, verifying its clin-
*al equivalence, The Study shows that NA-EGAN
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achieves high-ﬁdelity reconstruction of CBCT images
through neighbourhood feature fusjon and attention-
guided mechanisms, The generated SCT can fully

replace pCT jp terms of doge calculation accuracy,
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ACCORDING o the GLOBOCAN 2020 global cances
database, the number of new cages and deaths from prostaie
cancer in China accouns for 8.2% and 13.6% of the globa
totals, respectively!. Externa] beam rudjolherapy (EBRT
is one of the etfective treatment options for prostate casn-
¢er. The Chinege Society of Clinical Oncology (Cscn
Prostate Cancer Diagnosis and Treatment Guidelines 202>
(ref, 2) fecommend 74-80 Gy of image-guided conves
tional fractionage intensily-modulated radiotherapy. Fee
patients with Very low-risk Prostate cancer, radiotherzgs
can achieve a curatjye effect, During radiotherapy, ¢han oy
1N anatomicy] structures may redyce target volume oy
ag2e and incregse radiation dose (o normal tissues, therste
affecting treatment efficacy?, Therefore, image guidams
before each traction ensyres the alignment of the irracis.
tion field with the lumour. n adaptive radiotherapy, <
beam computed tomography (CBCT) is used to correct sy
target position and adjust the dose ip real time*, How
ever, CBCT Images exhibit large deviations in HU vaiges
relative o CT images and excessive noise, making ts
unsuitable for direct dose calculations.

To overcome the inherent limitations of CBCT. g
45 scatter artefacs, noise, and unreliable Hounsfield
(HU) valueg for direct dose cafculation_. significant res—
efforts have focused op generating synthetic COmips
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