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Cervix cancer brachytherapy at
Medical University of Vienna

External beam radiotherapy prior to brachytherapy:
25 — 28 x 1.8 Gy 3D conformal EBRT

Brachytherapy:
4 x 7 Gy HDR BT prescribed to the High Risk (HR) CT V

Loading pattern and dwell time optimisation based o n
DVH-analysis and visual evaluation of isodoses on MRIMRI

Dose from EBRT and HDR BT normalised
to 2 Gy fractionation (EQD ) using the LQ-nmoo@¢|

EQD2 of EBRT and HDR BT added up

— a/b=10 Gy for HR CTV and
— a/b =3 Gy for OAR (bladder, rectum, sigmoid colon)




Cervix cancer brachytherapy at
Medical University of Vienna

e To reduce the amount of personnel and equipment
Infrastructure :

The 4 fractions of HDR BT irradiations are performe d
within only two 2 applicator insertions

with 2 fractions per insertion separated by a minimum
time interval of 12 hours (over night), typically:

— Insertion 1: tuesday morning
 fraction 1: tuesday afternoon
 fraction 2: wednesday morning

— Insertion 2: tuesday morning next week
 fraction 3: tuesday afternoon
 fraction 4. wednesday morning




Cervix cancer brachytherapy at
Medical University of Vienna

e Loading pattern and dwell time  optimisation based on
one MRI examination

performed directly after implantation of the tandem
ring applicator

For the 2™ fraction X-regypeeftomeedttovesiijytiiee
applicator position

Treatment plan of the 1 St fraction used as well for the
2nd fraction




Uncertainty analysis

14 patients with 56 fractions (31 insertions)

21 additional MRI examinations performed prior to t
2nd fraction of each insertion

Treatment plan of the 1 st MRI set (15t fraction)
superimposed on the 2 ™ MRI set (2™ fraction)

Dose-volume relations of
HR CTV (D90, D100) and OAR (D ,..) analysed
according to GYN GEC ESTRO recommendations




Example case — |ésaadladfrnng

insertion 1 — fiteativoril - insertion 1 ——ﬁWrQZ

=

MRI tuesday a
| .
"r"r"sertlon Vi

1 ey

MRI \'/vednesdgx'




MR wednesday.n




Example case — |éanadladf

insertion 1 — fiflaatbonll

.
MRI tuesday a

insertion 2 — fifaatitiors3
= | -

-'rﬂ

MRI tues-aay a

MRI Wednq_gday -

insertion 2 — fifaatbord4




volume

Example case — resttumDXAH

1St brachytherapy

2rd brachytherapy
3 prachytherapy

— e 4t brachytherapy

dose per fraction [Gy]




Uncertainty analysis — Re4tgts

Total doses from EBRT + BT
EQD, (a® = 10 Gy)

Mean 1SD
1 MRI per insertion 745Gy 100 8 Gy

Mean 1SD
2 MRI per insertion 72 | 4Gy 98 3Gy

Range of difference
2 MRI per ins. — 1 NWRIpgearinss. -8 to +1 Gy -® tio +3 Gy

Cases with difference > 5 Gy 1/14 (-8Gy) 1/14 (-6 Gy)

Absolute volume of HR CTV: 36 10cm3 (mean 1 SD)




Uncertainty analysis — Re4tgts

Total doses from EBRT + BT
EQD, (a®b =3 Gy)

Mean 1 SD
1 MRI per insertion

Mean 1 SD
2 MRI per insertion

Range of difference

2 MRI per ins. — TNV Ipearinss.

Cases with difference > 5 Gy

82 7QGy

83 /9 Gy

-7 to +17 Gy

3/14 (-7, +5/+17 Gy)
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expansion of lateral recessus

> 90 Gy (constraint)
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insertion 2 — fiiaatton33 insertion 2 — fifaattbond4

MRI tuesday afternoon MRI wednesday morning

descended sigmoid loop

> 70 - 75 Gy (constraint)



Conclusion

e It seems reasonable to use 1 MRI based treatment pl| an
for 2 HDR fractions within 1 applicator insertion



