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Study on the Changes of Volume and Spatial Location in
Target and Organ at Risk for Cervical Cancer during

Image-guided IMRT

CHEN Wen-juan, BAI Peng-gang, LI Jiang-shan,et al.
(The Teaching Hospital of Fujian Medical University,Fujian Provincial Cancer Hospital,, Fuzhou
350014, China)

Abstract: [ Purpose | To investigate the changes of volume and spatial location in target and organ
at risk using quantifiable valuation method during image-guided IMRT (IGRT) for cervical cancer.
[Methods ] Ten cases with cervical cancer were treated by IGRT. Cone-beam CT was scanned at
first three days and then one time weekly during treatment (a total of 8 groups of image:Planl-
Plan8). The volume change of target and organ at risk were analyzed,and changes of spatial loca-
tion were evaluated by volume difference and DICE similarity methods. [Results] The volume of
GTV-T(primary tumor lesions) in Planl was 59.26+24.83cm?(range 36.30~82.22cm?) and in Plan8
was 16.40+3.71cm’ (range 12.96~19.83cm?®). There was significant difference of GTV-T between
Planl and Plan3 - Plan8 (all P<0.05).The volume difference method showed that the volume
change of GTV-T,CTV and GTV-N was 4.57%~44.05% , -4.36%~10.03% and -3.99% ~14.24%
respectively. The DICE parameter method showed that change of target and organ at risk showed
that the GTV-T was 0.71+0.13(0.34~0.92),GTV-N was 0.56+0.21(0.46~0.73) CTV was 0.85+0.03
(0.82~0.85) ,bladder was 0.59+0.16 (0.52~ 0.88),rectum was 0.67+0.21(0.59~0.87 )and intestine
was 0.68+0.11(0.54~0.88).[ Conclusions | The primary tumor volume reduced obviously of patients
with cervical cancer after IGRT,and there is a significant change of space position and organ at
risk. To evaluate the changes of interested area of cervix by quantifiable method ,can timely modify
radiotherapy planning to ensure adequate target dose and avoid endanger organ dose.

Key words: cervical cancer;image-guided IMRT; DICE parameter;volume change method
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Table1 The volume change of GTV-T during radiotherapy
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24.74cm’; /NGIRYT IR R BV AL 2L F D 61.17~

GTV Volume (cm®)  MeanSD(cm’) t* P?

Plan1 36.30~ 82.22 59.26+24.83 - -
Plan2 35.57~ 71.53 53.55+19.44  2.183 0.072
Plan3 30.64~ 67.85 49.24+20.12  3.910  0.008
Plan4 26.23~ 62.45 44.34+19.58 5.592 0.001
Plan5 22.71~ 52.69 37.70+16.21 5.674 0.001
Plan6 19.22~ 35.53 27.38+8.82  4.108 0.006
Plan7 14.99~ 26.18 20.58+6.05  4.830  0.003
Plan8 12.96~ 19.83 16.40+3.71 5.151 0.002
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Table 2 The volume change of CTV during radiotherapy

CTV Volume (cm?) Mean+SD(cm’) t* pP*

Planl 375.32~ 640.93 508.12+185.65 - -
Plan2 477.43~ 61596  548.70£99.62 17.418 0.511
Plan3  480.61~ 630.08 555.35+104.47 16.810 0.252
Pland  383.20~ 602.23 492.94+153.41 10.161 0.835
Plan5  347.27~ 626.95 487.11+195.48  7.880  0.809
Plan6  379.70~ -576.65 478.17+137.66 10.985  0.671
Plan7 470.00~ 585.05  527.52+80.42 20.743 0.768
Plan8 461.81~ 566.30  514.05+£73.04 22.257 0.918

# :Compared with Planl

Table3 The volume change of bladder during radiotherapy

# :Compared with Planl

212 #EHF P ARERCTV)RREL
CTV 6 47 A0 (Planl) & B ¥ {6 & 508.12 +
185.65cm®, G J7 J5 (Plan8) 1K LI {H N 514.05+
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VEIT AT Planl 53897 Plan2~Plan8 %8, ¥ 00
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B2 J5E ¥4 97 AR B 82.58 ~201.53cm’®, I {H N
142.06+83.14cm’, ¥/ ¥7 5 4 F1 106.00~178.80cm?, 34
B} 140.40+50.89cm’, I 1K B IR 97 1 48.27 ~
73.01em®, ¥I{H 60.64+17.29cm’, 1577 5 A 43.24~
63.68cm’, B N 53.46+14.29cm?®, /N KFUIETT A
777.50~1482.41cm?®, ¥J{H K 1129.95+492.70cm?, iR

1046

Bladder  Volume (em®)  Mean+SD(cm?) t* pP*

Planl 82.58~201.53 142.06+83.14 - -
Plan2 129.50~285.85 207.67+109.29 6.009 0.199
Plan3 100.23~256.08 178.15+108.93 5.172 0.396
Plan4 114.42~212.59  163.50+68.62 7.535 0.574
Plan5 107.14~160.84  133.99+37.53 11.289 0.735
Plan6 100.78~185.82 143.30+£59.44 7.624 0.971
Plan7 103.84~173.75 138.80+48.87 8.982 0.884
Plan8 106.00~178.80  140.40+50.89 8.849 0.989

# :Compared with Planl

Table 4 The volume change of intestine during radiotherapy

Intestine Volume (cm?) Mean+SD(cm?) t pP?

Planl 777.52~1482.41 1129.95+492.70 - -
Plan2 733.36~981.06  857.21x173.13 1.641 0.135
Plan3 796.83~958.20  877.51x112.79 1.630 0.138
Plan4 735.35~1026.87  881.51+203.79 1.431 0.186
Plan5 727.63~968.75  848.19+168.53 1.947 0.083
Plan6 669.02~1018.17  843.60+244.04 1.791 0.107
Plan7 786.76~1042.34  934.47+207.11 1.057 0.318
Plan8 668.76~1042.34  855.55+261.12 1.699 0.124

# :Compared with Planl
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Table 5 The volume change of rectum during radiotherapy

Rectum Volume (cm’®)  Mean+SD(cm’) tt Pt

Plan1 48.27~73.01 60.64+17.29 - -
Plan2 41.31~61.81 51.56+14.33 11.377 0.063
Plan3 39.36~60.55 49.95+14.81 10.667 0.042
Plan4 38.69~64.53 51.61+18.06 9.038 0.160
Plan5 47.81~72.12 59.97+16.99 11.159 0.899
Plan6 39.61~55.70 47.65+11.25 13.399 0.018
Plan7 37.60~66.50 52.05+20.20 8.148 0.196
Plan8 43.24~63.68 53.46+14.29 11.834 0.145

# :Compared with Planl
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Figure 1 DICE of bladder,rectum and intestine
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