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= Abstract =

Neutron Therapy of Unresectable and Recurrent Rectal Cancer

Seong Yul Yoo, M.D., Kyoung Hwan Koh, M.D., Chul Koo Cho, M.D.
Woo Yun Park, M.D., Hyong Geun Yun, M.D. and Jae Won Shim, M.D.

Department of Therapeutic Radiology, Korea Cancer Center Hospital, Seoul, Korea

Total of 53 patients of unresectable and recurrent rectal cancer treated with neutron beam
during the period from Oct. 1987 to Apr. 1992 were analyzed. Dose fractionation for the neutron
only group was 1.5 Gy per fraction, 3 fraction per week, 21 Gy/4'/, wks for 42 patients out of 53
(76%). Neutron only but modified fractionation schedule (10% more or less of total dose) was
applied for @ patients, and mixed beam (neutron boost) was for 4 patients.

Complete tumor response was obtained in 40 patients (76% response rate). Local control rate
was 28 out of 53 (53%). Statistically significant better prognostic factors for local control were age
below 49 years old (15/22, 68%) than above 50 years old (13/31, 42%), male (20/32, 63%) than
female (8/21, 38%), tumor size less than 5 cm and non-metastatic (16/24, 67%) than size more
than 5 cm or metastatic (12/29, 41%). Major complication had developed in 7 patients (13%). Two
year overall survival rate by Kaplan-Meier method was 30%, but it was rised to, 47% when the
tumor was less than 5 cm non-metastatic.

Key Words: Rectal cancer, Neutron therapy
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Table 1. Patient Entry

Table 5. Patient Characteristics

Total evaluated: 53

Total 56
Lost 2
Dead Just after RT 1
Total follow-p 53

Collected 1987. 10.-1992. 4.
4 year 6 month
Follow-up period 3~57 months
median 17 months

Table 2. Patient Eligibility

included excluded

Postop-adjuvant
Re-irradiation
Palliation

No previous treatment
Colostomy
Postop. recurrence

Table 3. Treatment Method

150 cGy/frx14 fr --- 2100 cGy for 4.5 wks
3 fr/wk; Tue, Wed, Thu every week

Neutron 21 Gy 40/53 (76%)
Neutron 21 Cy more ) 5
Modified or mixed beam 8

Table 4. Evaluation of Patients

Symptoms-pain, bloody discharge
Physical examination-mass
CT/MRI scan

CEA monitoring
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No. of pts

Age 26-78 yrs old Mean 52 yrs

before 49 yr old 22

above 50 yr old 31
Sex male 32

female 21
Pre-RT treatment

none 14

colostomy 24

postop recur 15
Pathology

adenocarcinoma 48

cloacogenic 1

malignant melanoma 1

not determined 3
Performance

ECOG 1 36

2 15
3 2

Method of Radiotherapy

21 Gy/4'/, wks of more 45

modification 8
Tumor size

less than Scm 24

over 5 cm or metastatic 29
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Table 6. Results
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3 (6%)

No. pts
7 (13%)

Table 7. Complication
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Fig. 1. Actuarial survival curve by Kaplan-Meier meth-
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Table 8. Probability of Local Control

No. pts % P

Age below 49 y.o. 15/22  68%
) above 50 y.o. 13/31  42% p<0.05

Sex male 20/32  63%
female 8/21 38% p<0.01

Pre-RT T none 8/14 57%

colostomy 13/24 54%
postop recur 7/15  47% p>0.05

RT method 2100/ 4!/, wks 1 24/45 53%
modified 4/8 50% p>0.05

Tumor size less than 5cm 16/24 67%

over5cmormets 12/29 41% p<0.05

% survival
1004

Lesa then 5om  + more than & em

p«0.01
20%
o 1 L ] L L ]
¢4 [} 12 18 24 30 38

months
Fig. 2. Comparison of actuarial survival curves when
the tumor size was less than 5 cm and more than 5 cm
or metastatic.
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