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Dosimetric impact of rotational setup errors in volumetric modulated arc therapy

S REA for postoperative cervical cancer
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Purpose: Intensity-modulated radiation therapy (IMRT) and volumetric modulated arc therapy (VMAT) can involve
complex dose distributions (e.g., convex and concave shapes). Such irradiation techniques have enhanced the doses
received by targets and reduced those received by normal tissues in many treatment sites, including the prostate and
head and neck. IMRT is reported to reduce the doses received by the bladder, rectum and small bowel during adjuvant
radiotherapy after radical hysterectomy for cervical cancer treatment. However, daily interfractional setup errors may
cause lower dose distribution on the target and higher dose distribution on the organs at risk (OARs) because of the
widely defined target. We aimed to analyze the interfractional setup errors and to evaluate the impact of rotational setup

errors on the doses received during postoperative volumetric modulated arc therapy (VMAT) for cervical cancer.

Materials and Methods: Overall, 121 cone-beam computed tomography (CBCT) sets acquired once weekly from 20

patients were rigidly registered to reference computed tomography (CT) sets based on bony landmarks. The rotational
setup errors (pitch, yaw and roll) were calculated. Then, 121 CT sets involving rotational setup errors were created, and
the dose distribution in these CT sets were recalculated. The recalculated dosimetric parameters for the clinical target
volume (CTV) and organs at risk (OAR) were compared to the reference values, and the correlation coefficients

between the dosimetric parameter differences and rotational setup errors were calculated.

Results: Only the pitch setup error was moderately correlated with CTV coverage (r>0.40) and strongly correlated with
V45 for the bladder (r > 0.91) and V40 for the rectum, small bowel and bone marrow (r > 0.91). The maximum
dosimetric difference in a single fraction and overall fractions was —1.59% and —0.69% in D98 for the CTV, 11.72%
and 5.17% in V45 for the bladder and —8.03% and —4.68% in V40 for the rectum, respectively.

Conclusion: Rotational setup errors only slightly impact dose coverage during postoperative cervical cancer VMAT.
However, the pitch setup error occasionally affected the doses received by the bladder or the rectum in the overall
fraction when the error was systematic. Thus, rotational setup errors should be corrected by adjusting six-degree-of-

freedom (DOF) couches to reduce dosimetric differences in the OARs.
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IR O BRI Tl BES AR OB &2 X D @R E AN OB A e STV 2, 50250 AU A
#& (IMRT) 35 & OVGR AT RIS H BIAE (VWAT) 1%, EHERRES T (WS IO R L) Z2FERTE 5, =
D& R EAMIEANI M ECHSMEEZ AR L L2 OEAT, =5y M OMELZHINESE, »hoOLE
WRLRR NS T DM B A WD S, - GUEAE B ORI R B T O B B BRIB RIS B ) T IMRTIR RS
Bt B, BEO/NERZ T 2HBEEZWOT I ENTELIEMEENT VD, 2L, HxORFERKOEY M7 v
TXZ—=IZRY | FEHRELY X =Ty FAOREPNEA LY U AV (0AR) OB LIZY 5 "]
REMED & D, HRICABIBREN D ¥ FHH DOV =7 v 7 TliE, BlisFM Oy b7 v 77 —RHIETE 20, RFET
. Elilisty N7y T T — 0 L, FESERINRIESIVVATEIRIC B 2t v T v 7T 7 — OB EHEE
ERMhT A 2 HIE L,

204 DFEGERMTHBE NS, WICIEOa— v E—Aar Ea—2WEHRE (CBCT) &y FaHE L7z, &3
121 v FOCBCT & HEHEL D a v vV a— 2 ERE (CT) By FOBEHEELT o R~v—2 L LT, B~y F o7
P, Bty b7 vy I— (v, a—, a—)) Z5E Lz, kiZ, Bty 7 v 2T —%EE121
Ty FOCTZHTZIER L, Zn6DCTE v & AW THES M2 HEtE Lz, BREAER (CTV) I L T0ARD
R ENTHENT A —F ZIREHEME L L, BEANT A —ZOEBLIOEEE Y 7 v 7= F —H OB
FREEFIE LT,

vy FHEEEt Yy b2 T —DHBCIVEMAB L (r>0.40) . BEREOV4S (120.91) B X CEE. /M. B DOV40
(r>0.91) EHR< MBI L7z, HES & RMHICE T 2 KR ARMEAEIT, CTVODIBT-1.59% &-0.69%. BFtDOV45T
11.72% &£5.17%. EDVA0T-8. 03% & —4. 68%. /M DVA0T-4.90% & -3. 40% T > 7=,
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