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Application value of thermoplastic membrane double labeling combined with fenestration
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[ Abstract] Objective To compare the radiotherapy positioning error and radiation skin
response of post-breast conserving radiotherapy patients with breast cancer using breast bracket
positioning and thermoplastic membrane double labeling combined with fenestration technology. The
feasibility of the positioning method based on thermoplastic-membrane double labeling combined with
fenestration technology was also explored. Methods  The clinical data of 83 female patients post-
breast conserving radiotherapy for breast cancer after breast-conserving surgery at the Fifth Affiliated
Hospital of Zhengzhou University from January 2019 to December 2020 were retrospectively analyzed.
The patients were aged (47.5£10.1) years. According to the positioning method, they were divided into
breast-bracket group (41 cases) and body-membrane group (42 cases). Two groups of patients

underwent positioning verification using a linear accelerator under airborne cone-beam CT before
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radiotherapy. Evaluated the acute and late radiation skin reactions in enrolled patients according to the
standards established by the Radiation Therapy Oncology Group of United States. Intergroup
comparison of the positioning error was conducted using the #-test, and intergroup comparison of the
counting data was conducted using the chi-square test. Results  Positioning errors in the left and right
(X-axis) [(2.1440.19) mm vs. (2.96+0.20) mm], head and foot (Y-axis) [(2.4940.15) mm vs. (3.05+
0.16) mm], and abdominal back (Z-axis)[(2.41£0.22) mm vs. (3.14+0.19) mm] directions of the body-
membrane group were significantly lower than those of the breast-bracket group (/=2.98, 2.63, and
2.49, respectively; all P<0.05). When the positioning error was <3 mm, the distribution proportion of
the body-membrane group in the Y-axis direction was higher than that of the breast-bracket group
(72.20% vs. 48.78%; x’=7.23, P=0.01), when the positioning error was >5 mm, the distribution
proportion of body membrane in the X-axis(3.81% vs. 8.78%), Y-axis (8.78% vs. 33.17%), and Z-axis
(10.95% vs. 24.88%) groups was lower than that of the breast-bracket group (y*=4.37, 12.40, and 13.73,
respectively; all P<0.05). The incidence of acute radiation skin reaction was significantly different
between the two groups (30.95% vs. 53.66%; y*=4.39, P=0.04). Conclusions
membrane double labeling combined with fenestration technology reduces the positioning error and

The thermoplastic

alleviates acute radioactive skin reaction. It also has better stability and repeatability, is safer and more

reliable, and is easy to operate.

[ Key words ] Breast neoplasms; Mastectomy, segmental; Radiotherapy, intensity-modulated;

Thermoplastic body membrane; Setup error

DOI: 10.3760/cma.j.cn121381-202205008—00315

T LRI B A T A, P REREL
PR IR LA B R A R R sE 2 184
Ak, WERSTHROARRGEY, S4EEIEOT . el
2 B R 0T O i8S JE 0T (intensity modulated
radiation therapy, IMRT) B R ACIY £ K ) £ 0,
IMRT TEFLE BT i B i R 2, 7EfR
KEEEE Lol e TR i, AR O
JUE it A R AR SRR R, S TOX eRE A
HERTY (H IMRT XHEA RGIf BE20R A0S, &R
GEABOIRZE MU INVEAL, AT B R & oA AN
ISR, L, EEALRZER RES REGIT E
G S AR B Az Y FLAR IR IRRR IR, 1650
FER, Wiz, T L2 EOURATT A S M
FRRBEIERZE, BT BB 56,
T R A AR DR AN A2, AT R 7 Jr A4 i 32
AT B0™ 8 () I R 5 iR . AU 2 IR
UEYRY T RO ERG AT 15 A LAY, R 2
R I 7 7 S AR i g e o 9 ERA M . RSN
D EZuE B FUIME PR R G SR R & 1 2
RN T R EIT I B BA — ATk, Al
HH S el R PR TR PR B IR S, [T A3 m B i
BT A R ROW™ s A8 o i — 20 LU LR IR
BERILASE R FURFEEEE O 5 IR RS E R

TCIBRA T BT BORTE A AT TR A 1R 22 SO B ik
A VA Db s L S Ay W T 1B S VA ) 2

1 #BFTE

1.1 —fseRt

[RLEPE 434 2019 4F 1 H 2 2020 4F 12 A FR I
KEFEE L IHE B B iy 83 Bl LA AR FLAR S5 1Y
B (O~ M) AIG R GERE, 4F#E (47.5+10.1)
%, Wl 31~70 %, Ho 2R 5301, 4
FLIREE R 30 . BEARE TNM 4. 119 36
B, T3 39 4. A 8 i, AR e 17 Iy =ks i s
o3 RRIEZH (42 ) FIFLIRFEARAL (41 1)),

BEPAGE: YLtk A FLRE R FLAR
JG, S8R A R 2 AR B
., FEYIRERL, BAECAEL . HEBRbRE: T
BTSN ANEERL S CT Hfiiayr. i iy
TIRITRIE T AN FRE T . AR AN R4
TR BB e B B e (HILES . KY2021011),
1.2 BEHEN

PRI . BEBUMEMY, A S bRk
B, WFEXAE T, IsaEdsh, Hids
EAERTAR I B ZLAR S AR . Ktk
IRURIE TE IR KSR TR, S5 8 SR B AR T


http://dx.doi.org/10.3760/cma.j.cn121381-202205008-00315

FE PR B E 2 2023 4E 7 A% 47 %45 7 Int J Radiat Med Nucl Med, July 2023, Vol.47, No.7 421

FIETEZIREMIE L, FRARBS AL, TEfANE
by FUIRAVE R, BCRRBE BT S, PO
b, (MR TE 2257 . R ZARiC LR
BRI TARIR . EPIERARG, —BOyBE
2. MATERAFLRZZSIAL , FIHBOCERSE AR
R LA, FBELRR S8 TP AL A A

(1 +" BRI AR B R AR AT, (ARG Y <+

Ak T[] —F- 1 (& 1A)s

FLIRFCHRA : K ZURFEABCE A e AR b,
BEAEMEE, BEBUDEML, AR
B N AR N B S W G o e i B o
B SRR AR R B, RSO RS, fE R
R 000 T R SO K AN A TR £ (R )3 &2
G158) MR kaKimL, fEEAbmC, SR B
SEOKAE B JBk i = AEROEE fbRid 2 (E] 1B),

1 FUEROT B PR AR IR E AR LIRS Tl AR 8
AL(A) HIFLIRFES (B ) e fir

Figure 1 Thermoplastic membrane double labeling combined
with fenestration technology (A) and breast-bracket (B) positioning
for breast cancer patients undergoing radiotherapy
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Table 1 Comparison of the positioning error of radiotherapy

positioning in two groups of breast cancer patients (X + s, mm)

215 Xih Yl Zih
1AL (n=42) 2.14+0.19  2.49+0.15  2.41+0.22
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i 2.98 2.63 2.49

PlH <0.05 0.01 0.02
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Table 2 Comparison of the proportion of setup error distribution in different directions and intervals between two groups of breast cancer

patients undergoing radiotherapy [times (%)]
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Table 3 Comparison of skin adverse reactions after radiotherapy in two groups of breast cancer patients (cases)
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