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Value of Popliteal Fossa Fixation Method in Reducing Setup Er-

rors for External Irradiation Therapy in Cervical Cancer Patients

GAN Yong,LIN Zhu, LIN Zheng-zhong, et al.
(Cancer Hospital of Shantou University Medical College ,Shantou 515031, China)

Abstract ; [ Objective ]| To compare the traditional vacuum pad fixation method and popliteal fossa
fixation method for external irradiation therapy in cervical cancer patients. [Methods] One hun-
dred and ten patients with cervical cancer receiving external irradiation therapy were divided in-
to two groups :traditional vacuum pad fixation method was employed in 58 patients(routine group)
and popliteal fossa fixation method was employed in 52 patients (improved group). The data of
body position setup errors were obtained via cone beam CT(CBCT) of Varian TrueBeam treatment
system. Van Herk expanding margin formula was applied to calculate the value of PTV expansion
for two groups. Two new PTVs were established with two groups of PTV expansion value and then
the organ at risk (OAR) irradiated volumes were calculated by means of MIM software. [Results |
The PTV expansion value in X/Y/Z axis was 0.63c¢cm,0.65¢cm,0.76cm in routine group and
0.61cm,0.61cm,0.58cm in improved group respectively. The PTV established on the expansion
value obtained from improved group was significantly reduced as well as the irradiated volume of
bladder,rectum,small intestine and pelvis (P=0.000). The popliteal fossa fixation method reduced
the directional tendency of setup errors in Y axis (P=0.029) as well as the magnitude of setup er-
rors of the leftward ,headward , ventrad and dorsad ,and the setup errors value of these four orienta-
tion in the routine group and improved group were(0.29+0.20)cm, (0.25 +0.23)cm, (0.27+0.18)cm,
(0.30+£0.26)cm and(0.22+0.16)cm, (0.17£0.13)em, (0.18+0.17)cm , (0.23£0.17)cm, with a P value of
above four orientation were 0.001,0.000,0.001 and 0.001 respectively. [Conclusion] Popliteal
fossa fixation method can effectively reduce the value of PTV expansion together with the PTV
and OAR irradiated volume in cervical cancer radiotherapy.
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Figure 1 Cross-section of popliteal fossa fixation method

it 8 2 25 2016 4R % 22 A% 12



B A 7 1 PR O RO AR R B KN BRI
BRI 25 246 SHE HEAT 3

K Excel 80F 2847 5 BUECE B AR AL iGR
Fto A Van Herk 15450 M =2.52+0.70 11551
PG WAME PTV SN H 4 B H 2R T
(6] X/Y/Z, =4 75 1) Jr A5 $ 40 1 2 1 35 85000 AR 6 i
BEN =R M ARGIRE, ifEERBZERE N
YT BEALIR 2, S ERRGIRE wE N4

FEEEMER N, JCAERE TS J5 ] b B4 300 B 46 /)
OB, AN ek A A ) AN E R FE 0.6cm
FeA, LA A | i AL e 4] 22 00 # K (Table 3),
2.3 WA PIV K OAR BEHMARAI LB

P BBAL e L IO R4 M R S M X, e
PTV it /2 OAR MEGHABU A 4/, H 25 5 ¥4 B 3%
it 3% X (Table 4), 275 % F M & [ 2 2% 5 B i
(4 PTV AFZ5 /N T/ 1 5 2 B 57 BRGTARR

BE R G 1R 22 1 B (group mean
error, GME),> & X N % B #H &

Table 1 The abbreviation of three-dimensional setup error
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Table 3 The systematic error,random error and M value of two groups (cm)

o Groups N Axis GMEx Y, o M
GRS, POOT N ESFATR L group 58 Vi ~0.06:0.21 033 0.76
E NI - Lng ~0.05:0.18  0.30 0.65

Lat ~0.05:0.19 0.4 0.63

Improved grou 52 Vrt -0.09+0.17 0.22 0.58

2 & R e Lng 0.02¢0.19  0.19 0.61
Lat 0.00:0.17 025 0.61
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Table 4 The comparison of PTV and irradiated OAR volume between two
groups(ml)

Irradiated volume

. vl N Sit P

MR 2 REG R, Wl Ml M2
E % BLAT T L (Table 2) PTV 1275.17+364.47 1202.24+345.36 0.000
. Bladder 74.17+40.03 68.30+37.76 0.000

. B2ERFIR %

2.2 ﬁiﬁ "R {_“*;E SRR R tam 32.60+17.94 28.89+16.73 0.000
EZREE PTV SMTEM Small intestine 98.14+76.91 86.49+70.97 0.000
XTG4, B TES  Pelvis 132.80+20.92 119.15+17.85 0.000

Note: The irradiated volume of group M1 and M2 were established in accordance with the M value
of routine group and improved group respectively.
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Table 5 The composition of setup error orientation between two groups
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The orientation of setup error
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Table 6 The independent sample t-test results of setup
error in the same orientation between two groups

Orientation  Groups Setup error (cm) P

Lat+ Routine group 0.20+0.13 0.084
Improved group 0.23+0.18

Lat— Routine group 0.29+0.20 0.001
Improved group 0.22+0.16

Lng+ Routine group 0.24+0.22 0.324
Improved group 0.22+0.19

Lng- Routine group 0.25+0.23 0.000
Improved group 0.17+0.13

Vrt+ Routine group 0.27+0.18 0.001
Improved group 0.18+0.17

Vrt— Routine group 0.30+0.26 0.001
Improved group 0.23+0.17
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