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Influence of Total Laryngectomy on Spinal Cord Dose
in Advanced Laryngeal Cancers

Jae Cheol Kim, M.D., Sung Hwan Kim, M.S. and In Kyu Park, M.D.

Department of Radiation Oncology, Kyungpook National University, School of Medicine, Taegu, Korea

Purpose : This analysis was to evaluate the radiation dose around a
tracheostoma and spinal cord in the case of advanced laryngeal cancers in
which a total laryngectomy was done before radiotherapy.
Materials and Methods : The radiation dose around a tracheostoma and spinal
cord was measured by thermoluminescence and film dosimetry in the
phantom. Radiotherapy treatment planning was done in 12 cases of advanced
laryngeal cancer and compared with the measured dose in the phantom.
Results : Mean spinal cord doses in the phantom by thermoluminescence
dosimetry were 86.4% (with a tracheostoma), 80.1 % (without a tracheo-
stoma), and the difference was 6.3%. Mean spinal cord doses in the
phantom by film dosimetry were 84.7% (with a tracheostoma), 79.0%
(without a tracheostoma), and the difference were 5.7%. Calculated spinal
cord doses in the phantom were 84.0% (with a tracheostoma), 78.0%
(without a tracheostoma), and the difference was 6.0%. Mean calculated
spinal cord doses in 12 patients were 83.1% (with a tracheostoma), 76.9%
(without a tracheostoma), and the difference was 6.2%. Measured dose of
lateral and posterior wall of the tracheostoma by film was low (depth of
maximum dose = 12 mm).

Conclusion : In the treatment planning of the advanced laryngeal cancers,
the radiation dose of the tracheostoma and spinal cord should be evaluated
and be followed by an appropriate management such as a bouls or a
brachytherapy boost if the dose around the tracheostoma is low.
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Fig. 1. Design of phantom with (a) and without (b) a
tracheostoma.
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Fig. 2. Comparison of anatomy with (a) and without
(b) a tracheostoma. -
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Fig. 3. Thermoluminescence versus absorbed dose
curve for TLD-100 chip.
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Fig. 4. Sensitometric curve of Kodak KP86316 X-Omat
film.
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Fig. 5. Depth dose profile normalized to 100% at the
center of the field (field size = 10x20 cm,
SSD = 100 cm, depth = 7 cm).

Fig. 6. Cross-sectional isodose distribution normalized
to 100% at the center of the field (field size =
10X 20 cm, SSD = 100 cm, depth = 7 cm).
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Fig. 7. Dose distribution around the tracheostoma in a
phantom.

Table 1. Measured and Calculated Spinal
Cord Doses in the Phantom (%)

Method Tracheostoma(+) Tracheostoma(-) Difference

TLD 86.4 80.1 6.3
Film 84.7 79.0 57
RTP 84.0 78.0 6.0

Table 2. Calculated Spinal Cord Doses in
Patients by RTP computer (%)

Patient Tracheostoma(+) Tracheostoma(-) Difference

1 81.7 745 72
2 84.0 785 55
3 82.0 74.0 8.0
4 78.0 720 6.0
5 87.0 82.0 50
6 80.0 730 70
7 83.0 75.0 8.0
8 855 81.0 45
9 83.0 780 50
10 84.0 780 60
11 85.0 79.0 6.0
12 84.0 780 6.0
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Fig. 8. Depth dose profile normalized to 100% at the
center of the field (field size = 10x20 cm,
SSD = 100 cm, depth = 1.5 cm).

el s WE vwsR H 6.2%9 Zolrl AAT
(Table 2).

EEAFAR 24T 7185 AR 799 MBEXL
M Z1@F See m} Aol Fadhe o] @
ZHYA (Fig. 7), HE o] 1.5 cmolMe] M2 X
GEANE TdE 270l HEHAY (Fig. 8). ol
T WelM FEAFAR ZAY Fol 28 T

AL R A7E] TF UolrMe dFL SAsHA sk
o 718F AN A ool wE AFEE F
Aol 7]dF Fee) Aol build-upel ¢jste] goj
Fo] BEHUYG (HHAF 2ol = 12 mm, Fig. 8).

e
ro.
o

uﬂe} WEAA oF 6% wsle] A

B olAL J|E UE 9ul iz
A A7 A Ad o] $AE BTy

08F

0.6 |

Relative dose

0.4Ff

0.2

C P N A
0055 =10 -5 o 5
Depth (cm)

Fig. 9. Depth dose curve normalized to 100% at
maximum point (field size = 10X20 cm, SSD
= 100 cm).
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