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CLINICAL INVESTIGATION Head and Neck

THE AMERICAN BRACHYTHERAPY SOCIETY RECOMMENDATIONS FOR
HIGH-DOSE-RATE BRACHYTHERAPY FOR HEAD-AND-NECK CARCINOMA

SuBmR Nag, MDD * E-LL-[gR R. Cano. M.D.." D. Jerrrey DEManes, M. D ¥
AMEL A. PuTEAWALA., M.D..5 AND BHADRASAIN VIERAM, M.D..! FOR THE AMERICAN
BRACHYTHEFRAPY SOCIETY

« Brachytherapy is potentially useful in the treatment of head and neck cancers,
because most tumor sites, such as the lip, tongue, floor of mouth, tonsil, pharynx,
nasopharynx, sinuses, and neck, are accessible for the placement of afterloading
applicators and catheters.

* Brachytherapy has the advantage of delivering a higher radiation dose to tumor
while sparing surrounding normal tissue from radiation.

* Furthermore, the overall treatment duration is shorter, and the dose distribution
conforms to tumor shape.

* Brachytherapy is used as “monotherapy” for the treatment of small primary tumors
or recurrent disease after external beam radiation therapy (EBRT).

 However, brachytherapy is most commonly administered in conjunction with
moderate doses of EBRT.



Table 1. Brachvtherapy as[gala treatment }nr oral cavity cancers

Author (ref) EBRT Fx Size (Gy) # fx Equiv. dose* (Gy) # Pts. LC.
Dixit et al. (3) 0 3 20 65 3 -
Lau et al. (11) 0 6.5 7 63 27 53%
Inoue et al. (10) 0 6 10 80 14 100%
Donath et al. (9) 0 45-5 10 5463 13 90%
Leung et al. (12) 0 556 10 71-80 13 100%

Abbreviarions. FX = fractions; equiv. = equivalent; Pts. = patients; L.C. = local control. EBET = external beam radiation therapy.
* Equivalent dose for tumor effects as if given at 2 Gy/day using the linear quadratic model with an «/8 ratio of 10 (25). See appendix.

Table 2. HDR brachyvtherapy a:{ boost to E;ER'[‘]fur oral cavity cancers

Author (ref) EBRT dose (Gy) HDR dose/fx (Gy) # fx Equiv. dose* (Gy) # Pts LC. Survival
Yu et al. (13) s0 27 6 67 12 79% 45%
Dixit et al. (8) 4048 3 7 63-71 18 30%

Abbreviations: Fx = fractions; Equiv. = equivalent; Pt. = patients; L .C. = local control; HDE = high dose rate; EBRT = external beam
radiotherapy.
* Equivalent dose for tumor effects as if given at 2 Gy/day using the linear quadratic model with an «/f ratio of 10 (25). See appendix.

Table 3| HDR protocols under investigation

EBRT dose (Gv) HDR for T1, T2 tumors HDR for T3, T4 tumors Lymph nodes
Puthawala’ 50Gy 4or6 X 4Gy Tor9 x 4 Gy [mplanted
Cano’ 56Gy - 6 %X 4Gy Implanted
Nag' S0Gy dors5 x 4Gy - Operated
Vikram' S0Gy 10 % 3 Gy - Operated
Demanes*" 5000 Gy* 6 %X 333Gy 0% 388Gy Implanted

Abbreviations: HDR = high dose rate; EBRT = external beam radiation therapy.
* EBRT dose varies according to stage: T1, T2: 50 Gy: T3, 55 Gy; and T4, 60 Gy.
T Personal commmnication. 2000.



ABS Recommendations

« The ABS strongly emphasizes the importance of using brachytherapy
adequately whenever feasible in the management of previously untreated
head-and-neck cancers to minimize the need for treating recurrences at the

primary site.

» The extent of disease should be carefully studied with CT, MRI, or PET scan
as necessary.

« Complication risks are increased in patients with:

- previous surgery,
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- skin or mucosal ulceration,
- deep soft tissue necrosis,
- bone exposure,

- severe fibrosis.




 Under these circumstances caution is advised.

* Meticulous implant technique and adequate
doses are necessary.

* Generally larger margins are required for

recurrent tumors, especially 1f additional
EBRT 1s not applied.



Doses

» Because of the paucity of published data — lack of specific
recommendations for the indications for HDR brachytherapy in
recurrent head and neck tumors.

 However, in view of the normal tissue tolerance, it is advisable to
keep the dose per fraction relatively small.

In Europe - PDR is used more often, pulse fraction doses of 0,6 - 0,8 Gy given hourly,
20-25 pulses up to total dose of 15 - 20 Gy in palliative treatment.
In definitive treatment the fractionation is repeated till total dose of 40 - 50 Gy.

e In previously irradiated head-and-neck cancer patients, HDR
brachytherapy should preferably be performed in the context of a
controlled clinical trial.



ABS recommendations -recurrent HAN tumors

Brachytherapy may play an important role in the treatment of recurrent
head-and-neck cancer. The majority of these patients have previously
received moderate to high doses of EBRT with or without surgery or
chemotherapy.

The risks of additional therapy are high, and additional radiation therapy
must be carefully planned and implemented.

Consideration must be given to the previous radiation to normal tissues
(doses and fields), when the radiation was administered, the extent of the
recurrent disease, and the condition of the tissues.

e Reirradiation with EBRT alone is not frequently used because of
expected high morbidity.



* LDR brachytherapy doses of 50 to 60 Gy have for
several decades been used for the treatment of
patients with recurrent head-and-neck cancer, with
30-70% salvage rate and 30—40% complication rates.

* There are few published reports of HDR 1n this
clinical setting, to evaluate its efficacy and safety.
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Table 5. Trials of|recurrent head and neck tumor reirradiation

Authaor (ref) # of Pts. Brachy EBRT Results
Syed et al. (28) 29 No 1336 m
Local ctrl 63%
Par et al. (31) 35 No 5-vr DFS 4T%
. 7
Vikram et al. (29) 21 No High relapse rate
Wang and Schulz er al. (32) 35 No 3-vr DES 25.7%
5-vr surv with disease 8.5%
Stevens ef al. (26) 85 YES Act 5-yr surv 17% |
(32 Pts.) Local ctrl 77%
Zelefsky et al. (30) 100 No Overall act surv 12 m 44%
Overall act surv 24 m 20%
Kl et al. (67) 19 No 24 m local ctrl 34%
12 m surv 29%
24 m surv 24%
Nag et al. (21) 7 IOHDR 15 Gy No Local ctrl: 57%
Median disease-free surv = 9 mo.
Emami et al. (27) 87 No Local ctrl: 37% at 2 vrs
Donath et al. (9) 12 25% disease-free at 2-16 m
DeCrevoisier et al. (33) 169 No 2-yr overall surv 21%
5-yr overall surv 12%
Leung et al. (34) 01 2445 Gy HDRE only 5-yr actnarial overall sunvival = 30%

(8 pts.):
14 8 Gy HDR with
EBRT (42 pis.)

5-vr disease-specific survival = 33%

5-vr local fallure-free survival = 38%

Patients did not receive concomitant chemotherapy.

* The brachytherapy dose not given: the total cumulative dose, including previous irradiation doses, was limated to 100 Gy.

Abbreviations: Pts = patients; EBRT = external beam radiation therapy; HDR = high dose rate; IDHDR. = intraoperative high dose rate
brachytherapy: m = month; yr = vear; surv = survival; DES = disease-free survival: NED = no evidence of disease; ctrl = control: act =

actuarial
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SALVAGE HIGH-DOSE-RATE (HDR) BRACHYTHERAPY FOR RECURRENT
HEAD-AND-NECK CANCER
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*Department of Internal Medicine., University of California at Irvine, Orange, CA; 'Department of Radiation Oncology, Long
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Table 7. Summary of published studies on rachvtherapy for recucrent head and neck cancer)
Number of
Study patients Radiation technique and dose Results
Leung et al. (25) 91 (NPC) a) 2445 Gy HDR only (8 patients) @yem’ overall survival = 30%

b) 14.8 Gy HDR with EBRT (42 patients) 5-year disease-specific survival = 33%

c) EBRT only (41 patients) S-year local failure-free survival = 38%
Donath et al. (26) 16 21 Gy 19% disease free surviv
Friedrich ef al. (27) 33 10-30 Gy, 10 Gy/fx weekly year local control = 47%

-year overall survival = 49%
Present study 30 34 Gy, 300400 cGy/fx, 2 fxs/day 2-year local control = 67%
year disease-specific survival = 45%
-year overall survival = 37%
Late complications = 16%

Abbreviations: EBRT = external-beam radiation therapy: fx = fractions; HDR = high-dose radiation; NPC = nasopharyngeal carcinoma.
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Takble 2 Patient Chasrascterisiics

iadian age 546 years {range 16—8&)
e

kiale 154

Femals 24
hiadiam fome Imferval betwesn prior tresiment and recurnsmce 2.3 vears (range I months—14 vears)
Prnor surgery 114 (52%a)
Fror radiariom

Extermal onlyr 180 (B2%a)l

Extemal and brachytherapy 40 (18%a)
hilediam daoss 5717 oy (rangse 3074 (3v)
LIDF brachythermapy rearadiston dose (meedian) 53 &y (Tange 4660 Gy
Concuwrrent chemaotherapy 28 (4%l
Imrersitial hyperthermmis 133 (G0%a)

Sites HNumber of patenis
Lip 2
Bucczal mmcosa 2
Floor of mouth 11
Anterior fongue Q
Hard palate 2
Soff palata 19
Betromolar migpone 2 E
Tonzillar reFion 20
Base of tonsue 45 g . |
fﬁnmﬂ ?i & 3 A & & W0 12 T4 18 18 20
Hypopharymx & Yeare
Meack only o= ) ) ) ) _
Totsl 330 Fig. 2. Dhsease-free sunawval (Esplan—BAdeier corves) for entire

Eroup.



experience

» Retrospective analysis of repeated HDR and
PDR brachytherapy.

« Analysis of CR, PR, NR,PDin 1,3, 61 12

month
1101

Q
111U o

* Analysis of chosen prognostic factors, e.g.
tumour locations and primary treatment.



Material

64 patients (median age 59,7 years),
35 (54,7%) - HDR
29 (45,3%) - PDR
January 1999 — January 2006,
54 (84,4%) —men, 10 (15,6%) - female
Primary treatment:
48 (75%) - surgery + EBRT
13 (20,3%) - EBRT
3(4,7%) - surgery



Primary treatment

HDR PDR total

Surgery + EBRT 24 24 48
EBRT 11 2 13
Surgery - 3 3
After EBRT 61 (95,3%)
median TD [Gy] 59,3 61,5 60,25

T, to recurrence [monthsj 17,8 12,5 | 5,6



Clinical locations of primary tumour

Larynx, hypopharynx 25
Honecucinndus oidoralicavise |
Oropharynx 11
Salivary glands 3
Epipharynx 2
CUP 2
Nose 1
Lip 1

razem 64



Clinical locations of primary tumour

HDR PDR

(07

5
4
2

Larynx, hypopharynx 3
Tongue, fundus of oral cavity
Oropharynx 7
Salivary glands 1
Epipharynx 2
CUP 2
Nose 1
Lip -

1



Histopathology

Squmaous cell carcinoma

Adenocarcinoma
Others
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HDR brachytherapy

D, .. [GY] 20 — 48
TD,. [Gy] 29.2
Dy [Gy] 4-06
Number of fractions 5-6
Sole brachytherapy 30
BT + EBRT + Chtch |

Surgery + BT 4



PDR brachytherapy

D, .. [GY] 20— 50
TD,. [Gy] 26,8
D.. [Gy] 19,2 — 25,0
Number of fractions 1x 20 Gy 18
25 Gy 1
2x 192Gy 1
20 Gy 7
25 Gy 2



PDR brachytherapy

Most frequently — 1 fractions
20 Gy 1n 25 pulses po 0,8 Gy co 1 godz.

Sole brachytherapy 28
BT + EBRT + Chtch 1

Heterogeneity of tumour locations and other
factors — statistical analysis was not possible.



Results

After 4 weeks HDR PDR Total
CR 11 (31,4%) 6 (20,7%) 47
PR 16 45,7%) 14 (48,3%) 7395%
NR 7 (20%) 9 (31%) 16 (25%)

PD 1 (2,95%) - 1 (1,5%)
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Results

CR + PR HDR PDR Total

after 3 months 25 (71,4%) 13 44.8%) 38 (59,4%)
after 6 months 15 (42,8%) 9 31%) 24 (37.5%)

after 12 months 4 (11,4%) - 4 (6,25%)



Results
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Results

Complications = HDR PDR Total
after 4 weeks

Necrosis / 5143%) 8 27,6%) 13 (20,3%)



Conclusions

HDR or PDR brachytherapy can be treatment
of choice 1n patients previously irradiated with

external beam radiotherapy, treated surgically or
with both modalities.

It appears to be that, in some cases, both HDR
and PDR brachytherapy can prolong overall
survival time.

A comparative and prospective investigation on
larger group of patients 1s needed.
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