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Clinical Application of 3-D Conformal Radiotherapy
for Carcinoma of the Ethmoid Sinus :
. Comparative Analysis
Between Conventional 2-D and 3-D Conformal Plans

Sangwook Lee, M.D.*, Gwi Eon Kim, M.D.*, Ki Chang Keum, M.D.*
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Yonsei University, College of Medicine, Seoul, Korea

Purpose : This is study of whether 3-D conformal radiotherapy for carcinomas of the ethmoid
sinus were better than those treated with conventional 2-D plan.

Materials and Methods : The 3-D conformal treatment plans were compared with conventional
2-D plans in 4 patients with malignancy of the ethmoid sinus. Isodose distribution, dose statistics,
and dose volume histogram of the planning target volume were used to evaluate differences
between 2-D and 3-D plans. In addition, the risk of radiation exposure of surrounding normal
critical organs are evaluated by means of point dose calculation and dose volume histogram.
Results : 3-D conformal treatment plans for each patient that the better tumor coverages by the
planning target volume with improved dose homogeneity, compared to 2D conventional
treatment plans in the same patient. On the other hand, the radiation dose distributions to the
surrounding normal tissue organs, such as the orbit and optic nerves are not significantly
reduced with our technique, but a substantial sparing in the brain stem and optic chiasm for each
patient.

Conclusion : Our findings represented the potential advantage of 3-D treatment planning for
dose homogeniety as well as sparing of the normal tissue surrounding the tumor. However,
further investigational studies are required
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to define the clinical benefit.

Key Words : 3-D conformal treatment, carcinoma of the ethmoid sinus
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Table 1. Patients Characteristics

No. of Case Sex/Age Extent of Tumor Pathology Surgery Chemotherapy
1. M/34 Ethmoid sinus Squamous cell Craniofacial No
Nasal cavity carcinoma resection
Frontal sinus
Orbit
2. F/58 Maxillary sinus Squamous cell No Cisplatin  5-FU
Ethmoid sinus carcinoma (3 cycle)
Nasal cavity
3" M/61 Cribriform plate Squamous cell No No
Orbit carcinoma
Ethmoid sinus
Maxillary sinus
Nasal cavity
4, M/74 Ethmoid sinus Adenocarcinoma  Partial No
Nasal Cavity ethmoidectomy

" : Recurrent case after surgery and radiotherapy
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Table 2. Dose and Volume Statistics for PTV Comparing 2-D Plans and 3-D Plans
No. of Dmax(cGy) Dmean(cGY) Dos(cGy) Dos(cGy) Ves(cC)
0.0
Case 2-D 3-D 2-D 3-D 2-D 3-D 2-D 3-D 2-D 3-D
plan plan plan plan plan plan plan plan plan plan
1. 2144  216.2 1932 197.2 177 182 209 205 46.2 574
2. 2222 217.6 1912 201.3 170 190 209 215 1314 207.0
3. 226.2 2330 1832 1974 160 175 219 209 119.6 214.1
4. 2232 2141 190.8 195.2 175 185 214 223 130.2 201.8
2216 2202 189.6  197.8 171 183 214 213
mean 4+ 516 + 864  + 440 + 255 +76 +63 +58 +78

Dmax : Maximum dose in planning target volume.
Dmean : Mean dose in planning target volume.

Dgs : The dose that 95% of the volume receives.
Dos : The minimum dose that volume receives.

Vgs : The volume receiving 95% of the prescription.
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Fig. 4. Comparison of dose volume histograms derived from conventional 2-D and 3-D conformal
treatment plan in each patient with carcinoma of the ethmoid sinus.



— Sangwook Lee, et a. :

12.5cGy , 3-
Coia
Dos 3-
4
3-
(Fig. 3)
2)
2 3-
3-
200cGy 3-
(Fig. 4).
, 2-
(cold spot)  3-
Case 1
F oD
w30

Dosae (cGy)

FiOptic  LL Oplic nerve Opl chisem  Brain Stem
L]

Organs

11

Li Oplic nerva Dﬂh chans  Brals Sem

P‘-M

Organs

Fig. 5. Comparison of estimated point dose of various adjacent normal tissue organs for 2-D and

3-D conformal treatment plans.

| [
okl | . . _l

200cGy 4
2.
1)
, 1 4
(Fig. 5).
2)
, 1 3-
Cana
w0 {
: I'—- oD
— L E2]
g |
: ! N
& ! |
il ="l Nl |
oLl L ;
RiOpte  LL Opts nerve Opfe chisem  Beain Sinem
i ]
Organa
Cnu
— IJ-D
3
F ]
: I
I b

3-D Conforml RT for the Ethmoid Cancer —

LL Optic perve Oplic chimim  frain Stem

Organs

"Iﬁ'l'

3-



— J. Korean Soc Ther Radiol Oncol : Vol. 15, No. 4, December, 1997 —

Case 1,
’ &
2 »
5 £
5 =
o
=
9 Doss(cy) T o DosaleGy) 200
100 1
Case 4,
2 g
E L]
¥ E
» 3
[}
¢ DasalcOy] 00 o DosafaGy) 200

Fig. 6. Dose volume histogram for the brain stem in 2-D conventional(---) and 3-D conformal(--)
plans.
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