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Patient and Tumour Characteristics

 Median age 60 years (26-92)
o Karnofsky Status median 90 (50-100)

* Histology:SCC: n=120 (83%
Adeno-CA: n=15 (12%)

 Tumour size:>5 cm: n=78 (54%)
 Lymph node involvementn=57 (39%)
e Laparoscopic lymph node sampling63 (43%)




Work Up

o At diagnosis
Clinical examination and diagram
MRI and CT (for External Beam CRT) (n=143/145)

* At (each) time of brachytherapy
Clinical examination (and diagram)
MRI (CT) with CT/MRI compatible applicator in place
(n=523)
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Treatment schedule
Overall treatment time 6-7 weeks

Limited disease (12%)

« EBT: 40 — 45 Gy/1,8 Gy (central block 23 Gy)
« HDR-BT:5-6 x 7 Gy (50-60 GyEQD2)), total 80+ Gy

Advanced disease (88%

EBT: 45 Gy/1,8 Gy

HDR-BT: 4 x 7 Gy (40 GyEgD2)) pt A/AHR CTV
since 2001 (D90): total dose 85+ Gyqbp2)

Intracavitary + interstitial (29), If insuff. respo nse
Cis-Platinum 5x40mg/m2 (56%),since 4/99




MRI based Treatment Planning

e Major Learning Period: 98-2000(n=73)
no systematic prospective protocol (point A/ICRU points OAR)

o Systematic prospective protocol since 20qh=72)
HR CTV concept
GTV, HR CTV + OAR contouring
Biological modelling (linee-quadratic mode
Dose Volume constraints: OAR (2 ém
75/90 GYEQD2, / 3)
Prescription: HR CTV (D90): 85+ @&pp2, / 10)

Intracavitary + interstitial Brachytherapy, if D90 < 85 Gy

Prospective 3D image based optimisation



| Stage |1B left
Partlal Remlssmn after EBRT

Pomt i 'ﬁ‘ w
r “ght J qE AW it J
. r A

' oy HR CTV I &

’ ! GEC ESTRO Handbook of BT 2002
B L

HR CTV for Brachytherapy
GTV + Cervix +

parametrial Involvement
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3D Image based Treatment Planning Lab

contouring on Treatment Planning System
supported by DICOM-Viewer and clinical drawing




Physical - biological treatment planning for
HDR BT of cervical cancer (linear-quadratic)

5 GY® (65 Gy) 75 GY 3 (rectum, sigmoid)
6 Gy® (69 Gy) 86 GY ;3 (bladder)

EBT . 45 Gy (25 fractions with 1.8 Gy) to ICRU point (who le BT volume) +

BT: 4fractions x 7 Gy (HDR) to HR CTV



3D BASED DOSE VOLUME |
CONSTRAINTS for OAR TR

GTV

Classical Max. Dose : In 3D no clinical relevanten  dpoint .\ |

Fixed Volume: tolerance dose (total dose) 0.1 cc
“minimum dose to the most exposed tissue™ 3D“maximum dose™

: : ulceration (fistula)
lcc/2cc:teleangiectasia

(20 mm x 20 mm X 5 mm)

- *GYN GEC ESTRO Recommendations (Il)

Radiotherapy and Oncology 2006



Standard loading pattern

Optimized loading pattern

Kirisits et al IJROBP 2005

O MTD 3.7 Gy

V100 94 %
D90 7.9 Gy

DZCC

Rectum 6.7 Gy
Sigma 6.8 Gy

O MTD 3.7 Gy

V100 92 %
D90 7.4 Gy

D

2cc

Rectum 3.4 Gy
Sigma 4.5 Gy



Intracavitary + interstitial application (n=29)*

*Kirisits et al [IJROBP 2006; Dimopoulos et al. [JROBP 2006



Remission Status at 3 months

 Work Up:
Clinical Examination and MRI at 3 months

« Complete Remissior n =138/145 (95%
e |Incomplete Remission: n= 7/145 (5%)

2/ 7 salvaged by limited surgery,
1 NED at 2 years

1 dead from local and distant disease

5/7 dead from progressive disease



Outcome after complete remission

central true pelvic
and distant recurrence

non central true
pelvic recurrence

central true pelvic
recurrence

pelvic lymph node
and distant recurrence

pelvic lymph node
recurrence

distant recurrence

disease free

(n=138)

1 201%)

8 (6%)

8 (6%)

[ 101%)

| 2 (1%)

Total:
18 recurrences
true pelvis: 13%

Total:
37 recurrences

outside true pelvis:
27%

32 (23%) (7 paraaortic LN)

85(62%)




CCR true pelvis / overall

N M

0,8—

0,6—

oad n=138, 14 events, 88%

0,2—

0.0— (110) (87) (63)

I I I I
0,00 12,00 24,00 36,00
months

Date of evaluation 9/2006



CCR true pelvis
treatment period
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CCR true pelvis
tumor size
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CCR true pelvis
treatment period and tumor size
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Stage IIB: 5 cm wide, sufficient response (12/2002)

at diagnosis : 5 cm wide, 5 cm thick, 7 cm high: 85 cm?

at first BT :2 cm x 3 cm x 3 cm, 9 cm3, good remission, sufficient for intracavitary BT

HR CTV
D90:
88 Gy

6 months after treatment : Continuous Complete Remission

3/2005: CCR Radioth&Oncol 2005



Stage IlIB, 6.5 cm wide, insufficient response (6/2 002)
adaptation of application technique
Intracavitary + interstitial BT
at diagnosis o at brachytherapy
Optimisation
based on
Intracavitary +
Interstitial BT
N 7 Gy

HR CTV HR CTV
D90: 92 Gy \} 5y

EELIES

Complete remission 9 months after brachytherapy

Continuous Complete Remission
true pelvis
42 months after treatment



Stage I1IB, 6 cm, insufficient response (9/2000)
no adapatation of application technique
Intracavitary BT alone

after EBRT, first BT

second BT
third BT
at diagnosis
Optimisation Parametrial/pelvic wall recurrence
8/2001
based on
intracavitary BT /
alone
HR CTV p

D90: 67 Gy



Stage IlIB, 8 cm, insufficient response (11/99)
no adaptation of application technique
Intracavitary brachytherapy alone

Optimisation at diagnosis
based on

Intracavitary BT

alone

HR CTV

D90: 69 Gy

Recurrence

9 months after treatment
at brachytherapy

O



Recurrence Analysis
overall number: 18/138 (14 in 3 years)

Site central: 10 non central: 8
GTVpg  2-5cCm: 2167 >5cm: 16/71
HR-CTV  within: 13 outside: 5

D90 >87 Gy 3 <g7 Gy: 15



True pelvis control
DVH data on 141 patients

18 true pelvis recurrences (median follow up 50 tnen

V HR CTV D90—|R CTVv DlOO—IR CTVv

Group  |50( 24) cn3| 76( 12) Gy | 60( 10) Gy

Recurrences

Group Il 133( 23) cn?| 88( 16) Gy| 66( 7) Gy

No Recurrences

Cut off level 87 Gy for D90, v (3 vs. 15 rec., p=0.006)

predictive value 96%
(Dimopoulos et al. ESTRO 2006)



Continuous Complete Remission 3 years*
Vienna 93-2003: 335 patients

Treatment Continuous Complete Remission

Period 2-5¢cm (Rec. >5¢cm (Rec.
2001-2003* | 96% (1/34) 90% (3/34)
1998-2000%* |  96% (1/33) 71% (9/37)
1993-1997** |  90% (5/65) | 67% (27/124)

«~ P@tter et al. Green Journal submitted | |
=« Potter et al. Cancer Radioth 2000 ~ “Actuarial data (Kaplan Meier)



Late morbidity in 145 pts. (LENT/SOMA)
- numbers and 3 year actuarial rates -

LENT/ | G1 | G2|G1/G2| G3 | G4 | G3/4
SOMA

Bladder| 7 | 10| 20% | 1 2 4%

Rectum| 2 | 6| 9% | 2 0 | 2%

Sigmoidf O | 1| 1% | O 2 | 2%

Vagina | 78| 36| 69% | 5 0 | 3%

Georg et al. ESTRO 2006
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Limitations of this study (n=145)

Limited follow-up for recent period (01-03)
median 43 months, minimum 15 months

13 patients dead from intercurrent disease (9%)
6 patients lost to follow-up (4%)

Limited number of patients in subgroups (n~30)

Mono-centre adaptive experience
with learning curve



Conclusions
MRI assisted treatment planning

In Intracavitary cervical cancer brachytherapy
plus risk adapted interstitial brachytherapy
plus 3D CRT+/- cis-Platinum

e |ocal control
tumours<5cm: 96%
tumours 5cm: ~ 90%

e Low rate of late side effects: G3/4: < 5%
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