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Stereotactic Hypofractionated Radiotherapy
of Non-hepatic Abdominal Tumors

Ryusuke Hara, Jun Itami, Tatsuya Kondo,
Masashi Fuse, Nakashi Sasano, Kayoko Ohnishi,
Makoto Kiyozuka, Kuniji Naoi, Yuzuru Kohno,

and Masashi Itoh

Purpose: The clinical experiences of 12 patients with non-
hepatic abdominal tumors who underwent stereotactic
hypofractionated radiotherapy are presented.

Methods and Materials: Ten lesions were metastatic, one was
a primary pancreatic cancer, and the remaining one was irra-
diated postoperatively for a positive margin of extrahepatic
bile duct cancer. In one patient, single fractional stereotactic
radiotherapy was employed, while the remaining 11 patients
were treated with 3 fractions. Gross tumor volume of the 10
ranged from 2 cc to 32 cc(mean: 11 cc), and the minimal
dose enclosing 95% of the planning target volume (D95) was
between 28.6 Gy and 35 Gy. The minimal number of portals
was 6. In 8 patients, radiotherapy was performed under res-
piratory gating. Mean follow-up time was 10 months (5-51
months).

Results: Local regrowth was seen in 9 months in only 1 of
the12 tumors, and the patient died of the disease. Four patients
died because of tumor growth in other sites. The remaining
7 patients are alive without disease. As for morbidity, NCI-
CTC grade 3 gastritis was seen in one patient, grade 2 gas-
tritis in 2 patients, and grade 2 duodenitis in one patient. These
patients all improved with non-surgical therapy.
Conclusion: Stereotactic hypofractionated radiotherapy is
effective for the treatment of selected non-hepatic abdorninal
tumors. However, the optimal radiation dose for tumor control
and the tolerance dose of the gastrointestinal tract in
hypofractionated irradiation must be studied further.
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Table 1 Details of patients’ characteristics
Foregoing therapy
No. Age/Sex  Siteof irradiation ~ I'edtment  Primary ... Lesions in Chemo-
policy Site amerate erapy OPeration Radiotherapy GTV (mi)
1 71/Male Pancreas Curative  Pancreas Adeno none No No No 14
2 61/Male Abdominal lymph node  Curative Liver Adeno none No No other site only 32
3 70/Male Bile Duct (postoperative) Curative  Bile Duct  Adeno none No Pre RT No -
4 71/Male Abdominal lymph node Palliative Esophagus Sqcc multiple  Pre RT Pre RT  other site only 7
5 70/Male Abdominal lymph node Curative  Stomach  Adeno none No Pre RT No 25
6 67/Male Right adrenal gland Curative Lung Large none Pre RT No other site only 2
7 61/Male Right adrenal gland Palliative Lung Adenao multiple  Pre RT No other site only 6
8 74/Male Right adrenal gland Palliative Lung SCLC multiple Pre RT No other site only 11
9 58/Female Abdominal lymph node  Curative Ovary Adeno none Pre RT Pre RT  marginal site 6
10 52/Male Right adrenal gland Curative Lung Adeno none Pre RT No other site only 13
11 47/Male Right adrenal gland Palliative Lung Adeno multiple  Pre RT Pre RT  other site only 5
12 71/Female Pancreas Curative Kidney RCC none No Pre RT No 24

Adeno: adenocarcinoma, GTV: gross tumor volume, Large: Large cell cancer, RT: Radiotherapy, SCLC: Small cell lung cancer, Sqec: squamous cell

carcinoma, RCC: renal cell carcinoma
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Table 2 Details of radiation therapy and tumor response

. . . ' . _— UGl tract Ds Local
Collimator No.of Minimal Maximal Respiratory Maximal ~ Mobidities .
s size(mm) portals dose (Gy) dose (Gy) D35 (Gy) gating response  (NCI-CTC) ((ny)NoI*ume Statls.  Regrowthy
(ml) Months
1 50 20 1853t 857/3f 30/  Yes PR No 11.7/14 Dead  No/12
2 50 6 30/3k  40/3fx  35.1/3fx  Yes CR No 6.9/37 Alive  No/30
3 40 15 26.7/3fx  31.0/8fx 29.4/3fx  Yes — No 21/15 Alive  No/53
4 30 12 30/3x  36.9/3fx 336/3fx  Yes NC No 16/33 Dead  No/3
5 50 12 30.0/3fx 38/3fx  32.7/3fx Yes PR No 20/31 Dead Yes/9
6 40 12 30/1fx  34.5/1fx 31.9/1fx  Yes CR f;f;;g",f’ 7.7/33  Alive  No47
( “
40 12 26.7/3fx 31.8/3f 29.0/3f No NC No 4.6/21 Dead  Nof1
8 50 6 27.9/8fx 32.6/3fx  28.8/3fx No PR No 16.6/13 Dead  No/4
9 50 6 2538 3273 2868  No PR f;f;;g"f’ 28.6/7 Aive  No12
10 50 6 2223Gy 3473 308  No PR D(‘;:’:fe“fﬁ's 162/35  Alve  No/t1
11 3Dconformal 6  26.9/3fx 31.5/3fx 28.33fx  Yes PR No 1.2/5 Alive  No/8
12 3Dconformal 6  257/3f  31.7/3f 27.3/3f  Yes PR (‘;‘fas(;g"? 23213  Aive  No/7

fx: fraction, UGI: upper gastrointestinal
#Volume (ml) is 5% of UGI tract volume.
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Fig. 1

A: Metastatic abdominal lymph node of hepatocellular carcinoma. Ai Bl c

B: The internal white circle encloses a 30 Gy area(minimal dose of GTV: 30 Gy/3 fractions). I B
The middle circle encloses a 20 Gy area. The external circle encloses 10 Gy area. D E

C: Complete response was obtained 2 months after treatment.

D: Dose volume histogram (DVH)of GTV.

E: Dose volume histogram (DVH)of UGI tract.
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Table 3 Morbidities and dose-volume relationships of UG tract
No Morbidity ~ Time of occurrence UG tract UGI Tract Ds (Gy) /
' (NCI-CTC) in month Dmax(Gy)  Dmean(Gy) Vg (mil) Vg (ml)  Vig(ml) Volume (ml) *
6 Gastritis grade 2 2 19.8/11x 4.2 0 0 104 7.7/33
9 Gastritis grade 2 2 32.3/3fx 8.5 3 16 79 28.6/7
10 Duodenitis grade 2 8 16.2/3fx 3.6 0 0 128 16.2/35
12 Gastritis grade 3 2 31.7/3fx 6.7 3 21 79 23.2113

UGIL: upper gastrointestinal
#*Volume (ml) indicates 5% of UGI tract volume.
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