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短期予後症例に対する8.5Gy×2 回照射法の検討

斉藤  　亮，大西  　洋，青木  真一，荒屋  正幸

EXAMINATION OF 2 TIMES 8.5 Gy METHOD AS PALLIATIVE THERAPY OF THE 
CASE THAT CONVALESCENCE IS EXPECTED FOR A SHORT TERM

Akira Saito, Hiroshi Onishi, Shinichi Aoki, Masayuki Araya

(Received 17 July 2007, accepted 7 July 2008)

Abstract: Objective: To report on the clinical course of cases in which the 8.5 Gy×2 method was used as a 
palliative irradiation method at our hospital. 
Subjects: There were 21 cases in which irradiation with 8.5 Gy×2 was used at our hospital from June 2004 
to March 2006. These included 15 male cases and 6 female cases. The ages of the subjects ranged from 49 to 
89 years (median value: 65 years of age). KPS ranged from 50 to 90% (median value: 70%). The disorders 
(symptoms) included 7 cases of mediastinal lymph node metastasis (respiratory discomfort, coughing, and 
hemosputum), 4 cases of esophagal cancer (dysphagia), 5 cases of lung tumors (hemosputum and SVC 
syndrome), 1 case each of bone infiltration by soft tissue tumors in the abdomen and in the extremities (pain), 
2 cases of abdominal lymph node metastasis (jaundice and pain), and 1 case of HCC biliary infiltration 
(jaundice). 
Method: 10 MVX was used in all cases. The treatment plan was carried out using CT simulation. Irradiation 
with 8.5 Gy was used twice. The site attributable to the symptoms was defined as GTV, and the region 
sufficiently containing GTV was defined as PTV. 
Results: In 2 cases, the general condition of the patients worsened prior to the second irradiation, and therefore 
irradiation was discontinued. A total of 19 cases were treated with irradiation. A temporary improvement of 
the symptoms was observed in 12 cases. Early-stage adverse events (NCI-CTC ver. 2, grade 2 or higher) 
included 2 cases of grade 2 esophagitis, and 1 case of grade 2 nausea. Late-stage adverse events could not be 
evaluated. 
Conclusion: A temporary improvement of the symptoms was observed in about half of the cases. There were 
no grade 3 or higher early-stage adverse events. It is believed that this palliative irradiation method is acceptable 
if long-term irradiation is impossible.
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背　　景

　近年，放射線治療の件数は増加しており，施設あたりの
照射件数は増加の一途をたどっている．照射回数の短縮は
緩和照射に限らず，放射線治療の現場では必要に迫られて
いる問題となっている．医療費削減の面からも，照射回数
の短縮は注目を集めている．かつ，患者の立場からも，照
射日数の減少は通院の時間的な負担を減らせること，治療
費も下げることができる．予後予測で 3 カ月未満の患者さ
んにおいても，短期照射で症状の緩和が期待されるのな
ら，短期の放射線治療は適応されうると考えられる．今
回，当院にて施行した8.5Gy×2 回法は海外での報告はある
が，本邦でのまとまった報告は少ない．海外では，進行非
小細胞肺癌に対しての緩和目的での17Gy/2 分割照射は
phase III trial1）が終了しており，緩和的放射線療法の一つの
オプションとして注目されている．そこで，われわれでは原

疾患を特定せずに，予後が 3 カ月未満と予想された悪性腫
瘍患者さんのさまざまな病態に伴う症状緩和を目的に本照
射法を適用し，その有効性について検討した．

目　　的

　当院で緩和目的の照射法として，8.5Gy×2 回法を使用し
た症例を21例経験したので，その経過を報告し，本照射法
の意義（適応条件）について検討した．

対　　象

　2004年 6 月から2006年 3 月までに，山梨大学医学部附属
病院にて8.5Gy×2 回を使用した症例．男性15例，女性 6 

例，全21例．年齢は49～89歳で，中央値は65歳．Karnofsky 

performance status（以下，KPS）は50～90％で，中央値は
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Abstract: Purpose: The physical properties of proton beam are expected to be beneficial for local treatment 
of pediatric malignant tumors. Retrospective analysis of treatment planning was performed to evaluate the 
feasibility of proton beam therapy.
Methods: After exclusion of brain tumor and cases treated by photon combination therapy, fourteen patients 
were selected from those who had undergone proton beam therapy beam between July 2003 and April 2008 
at Shizuoka Cancer Center. The coverage of the clinical target volume (CTV) and planning target volume 
(PTV) by prescribed dose were evaluated by CTV V95% and PTV V90%, respectively. Homogeneity of PTV 
was evaluated by Dmax. For patients with head and neck tumors, deposited doses of 14 organs, including lens 
and pituitary gland around the tumor were evaluated and compared with their constraints. Six organs for 
patients with thoracic tumors and four organs for pelvic tumors were evaluated on deposited dose.
Results: Prescribed dose to the center of tumor ranged between 36 to 67.2 GyE. One patient represented less 
than 95% in CTV V95% and three patients represented less than 95% in PTV V90%. Dmax ranged between 
102–106%. Among 146 organs, there were 21 organs were irradiated with the dose more than the constraint. 
However, 11 of 146 organs were directly invaded by the tumor. Largest portions of patients with exceeding 
constraints were seen in the lens and the pituitary gland.
Conclusion: Proton beam is a feasible treatment in terms of target coverage and dose homogeneity at the target 
of the pediatric tumors. There were several organs with exceeding deposited dose to organs over the constraint, 
including organs with direct invasion or more susceptible to radiation. 

Key words: Proton beam therapy, Pediatric tumor, Normal tissue damage, Rhabdomyosarcoma
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はじめに

　小児の放射線治療において危険臓器に対する線量を軽減
することは，成人の放射線治療以上に重要であり，成人と
は異なる対処が求められる1），2）．小児腫瘍の放射線治療後
の障害は，成人よりも重篤化しやすく，顕性化しやすい．
成長障害や発達障害が起きやすい3），4）だけでなく，治療後
の生存期間が長いことから，非可逆的な障害が長期のQOL

の低下につながり，二次癌のリスクが積み重なることにな
る5）．
　小児の放射線障害を回避するためには，危険臓器の耐容
線量が成人よりも低く設定されることがあることを認識し
なければならない．小児の臓器は成長状態にあるため，骨
のように，成人よりも感受性の高いことがある6），7）．また，
小児腫瘍では集学的治療が行われることが多く，抗がん剤

の併用により，臓器の放射線感受性が高まることもある4）．
このように，重篤になりやすく，低線量でも発現しやすい
小児の放射線障害を回避するために，原体性の高い粒子線
治療や強度変調放射線治療の有効性が報告されている8）．
　陽子線は拡大ブラッグピークを利用することで，標的内
の線量を均一にすることが容易にできる9）-11）．また，標的外
の高線量が照射される領域の少ない治療を実施するのにも
有効である．これらの陽子線の特性を利用して，標的全体
に高い線量を付与しつつ，周囲の正常組織の障害を回避す
ることが期待されている．小児腫瘍の治療においても，陽
子線の線量分布の特性を生かして，正常組織の線量の軽減
が行えることが報告されている．米国の施設からは，代表
的な小児腫瘍である髄芽腫，網膜芽腫において，正常組織
の線量を軽減できることが報告されている12）-20）．これらの
疾患は発生部位が限定されており，標準的な照射領域も規
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Abstract: Purpose: The purpose was to evaluate impact of heterogeneity corrections on dose distributions for 
stereotactic body radiation therapy (SBRT) for the lung.
Materials and Methods: This study was conducted with the treatment plans of 28 cases in which we performed 
SBRT for solitary lung tumors with 48 Gy in 12-Gy fractions at the isocenter. The treatment plans were re-
calculated under three conditions of heterogeneity correction as follows: pencil beam convolution with Batho 
power law correction (PBC-BPL), pencil beam convolution with no correction (PBC-NC), and anisotropic 
analytical algorithm with heterogeneity correction (AAA). Dose-volumetric data were compared among the 
three conditions.
Results: Heterogeneity corrections had a significant impact on all dose-volumetric parameters. Means of 
isocenter dose were 48.0 Gy, 44.6 Gy, and 48.4 Gy in PBC-BPL, PBC-NC, and AAA, respectively. PTV D95 
were 45.2 Gy, 41.1 Gy, and 42.1 Gy, and V20 of the lung were 4.1%, 3.7%, and 3.9%, respectively.
Conclusion: Significant differences in dose distribution were observed among heterogeneity corrections. 
Attention needs to be paid to the differences.

Key words: Heterogeneity correction, Stereotactic body radiation therapy, Lung
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背　　景

　体幹部定位放射線治療（stereotactic body radiation therapy, 

SBRT）は，従来，頭蓋内病変に対して実施されてきた定位
照射の技術を体幹部病変に応用した治療法である．低侵襲
治療として近年注目されており，特に肺腫瘍に対するSBRT

は，これまでに良好な成績が数多く報告されている．これ
らの成績を多施設共同試験で確認するべく，日本では日本
臨床腫瘍研究グループ（Japan Clinical Oncology Group, 

JCOG）がプロトコール0403を，米国ではRadiation Therapy 

Oncology Group（RTOG）がプロトコール0236および0618を，
それぞれ実施中であり，これらの試験結果が注目される．
　肺SBRT線量計算においては，施設ごとに線量処方と不
均質補正法に関する相違が見られる．例えば，上述のJCOG 

0403とRTOG 0236を比較すると，線量処方に関しては前者
がアイソセンター（IC）に 1 回12Gyで合計48Gy，後者が計画
標的体積（planning target volume, PTV）の95％体積を含む線

量（D95）を 1 回20Gy，合計60Gyとすることになっている．
また，不均質補正法に関しては，前者がClarkson相当の不
均質補正法を用いることとしているが，後者では不均質補
正法を用いないこととしている．このように，単純に12Gy

×4 回と20Gy×3 回の比較ではないことが分かる．
　治療計画装置における線量計算・不均質補正アルゴリズ
ムの進歩に伴い，不均質補正法に関する相違が著明とな
り，施設間の比較を困難にしている．JCOG 0403に先だっ
て行われた治療計画比較試験では，施設間較差をもたらす
最も有意な因子は線量計算アルゴリズムであった1）．また，
線量処方に関して言えば，従来のIC処方から，PTVのD95

や最低線量で処方を行う，いわゆる辺縁線量処方への流れ
が見られる．JCOGにおいても，プロトコール0403に続く肺
SBRTプロトコール0702においては，PTVのD95処方とする
ことになっている．
　2005年，Varian社製の治療計画装置Eclipseの新しい線量
計算・不均質補正アルゴリズムとして，anisotropic analytical 

algorithm（AAA）がリリースされ，当院にも導入された．こ
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FOR BREAST CANCER ON RADIATION DOSE
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Abstract: The results of a study simulating postoperative radiation therapy of remaining breast tissue with a 
silicone bag prosthesis implanted to examine the effects of the prosthesis on radiation dosage and surrounding 
tissue are reported. The evaluation was conducted in two stages: 1) a water phantom was used to evaluate 
scattering effects of a prosthesis installed inside the phantom using GRD set around the prosthesis. 
Measurements were conducted on both entrance and rear sides of the prosthesis. 2) a Rand phantom was used 
to measure radiation doses around the prosthesis. The first evaluation resulted in a less than 5.4% reduction 
in dose at the rear side of the prosthesis whereas the second evaluation, for opposing portal irradiation used 
with breast-conserving surgical treatment, showed the effects of the prosthesis on radiation dosage being 
within ±2%, the permitted treatment range. In conclusion, for treating breast cancer, combining surgical 
treatment of the cancer with implanting of prosthesis for breast reconstruction followed by radiation treatment 
appears feasible as no effects on dosage were observed on treatment effectiveness.

Key words: Breast cancer, Augmentation & reconstruction, Silicone prosthesis
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INTRODUCTION

Breast-conserving surgery is common for treating early stage 
breast cancer. Several types of operations are available 
including lumpectomy, partial resection and subcutaneous 
mastectomy to allow a wide-ranging patients’ needs to be 
addressed. Previously, breast reconstruction was conducted 
after breasts were totally removed by mastectomy treatment 
for cancer. Now, increasingly more patients expect improved 
cosmetic reconstruction and augmentation after breast-
conserving surgery. There are various issues related to 
cosmetic reconstruction. In postoperative radiation therapy 
of the remaining breast tissue to control recurrence of 
malignant tumors before cosmetic surgery, plastic surgeons 
have found that poor skin stretching being an obstacle for 
reconstruction. If silicone or other types of prosthesis are 
implanted for reconstruction at surgical treatment and 
postoperative radiation therapy is required, the effects on the 
body are unknown. As no established approach exists, it is 
not frequently used. This is our report on the results of a study 
investigating the effects of implanting a silicone bag 
prosthesis on radiation treatment including radiation doses 
and changes in the surrounding tissue, subcutaneous fat and 
peripheral.

MATERIALS AND METHODS

The prosthesis used in this study was a silicone bag prosthesis 
(McGhan Style 40, INAMED, USA, shell: silicone polymer, 
filler: poly di-methyl siloxane (DMPS), diameter ø11 cm, 
thickness: head side 1 cm, tail side 4 cm, weight 280 g). The 

therapeutic radiation source used was an ONCOR Impression 
PLUS (Siemens, USA) linear accelerator. Dose Ace GD-
302M fluoroglass dosimeters (Asahi Technoglass Corp., 
Japan) were used. The fluoroglass dosimeter uses a glass rod 
detector (GRD) (composition: silver activated phosphate 
glass, cylindrical configuration: 1.5 mm diameter, 12 mm 
length) that is based on radiophotoluminescence (RPL). The 
detector is excited using a UV laser to measure the radiation 
level. Previously, we had reported that the precision of GRD 
was 1.81%1). This study uses the findings of this note. GRD 
calibration conditions were in water phantom, using 4 MV 
x-ray, 10×10 cm field, source chamber distance (SCD) 100 
cm, depth 10 cm, GRD is a calibrated farmer type ionization 
chamber (Applied Engineering Inc., C110 Farmer (JARP)). 
Measurements were conducted in two stages:
Measurement 1—assessment of scattering effects of silicone 
prosthesis (Fig. 1)
In this study, we considered Klein report2) in preparation of 
prosthesis for single port irradiation and assessed effects of 
prosthesis on penetration rate.
The silicone prosthesis was attached to an acrylic board that 
was installed inside a water phantom with the center of the 
silicone prosthesis 10 cm from the water surface. Radiation 
doses were measured with the prosthesis installed and 
removed. Fig. 1 shows the placement of the 3 GRD sets used 
in both cases at the front side of the prosthesis and at the rear 
of the prosthesis. 5 measurements each were made with and 
without the prosthesis installed. Radiation applied was AP 
single port irradiation 4 MV x-ray, 2 Gy/fraction. Each 
measurement value is normalized at 10 cm depth in water.
Measurement 2—simulation of postoperative irradiation 
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Abstract: Rectal mucosa associated with lymphoid tissure (MALT) lymphoma is mainly treated by operation, 
endoscopic mucosal resection (EMR) and eradication of Helicobactor pylori (H. pylori), while only few cases 
are treated by radiotherapy. The OCRO (Okayama Conference of Radiation Oncology) group performed 
radiotherapy on five cases of rectal and anal MALT lymphoma performed radiotherapy. This is our report on 
these five cases with prognosis.
Five cases are all female and stage IEA (Ann Arbor staging classification). Four had been are treated by other 
therapeutic procedure (eradication etc.) before radiotherapy.
Radiotherapy was performed 30–36 Gy (total dose) with slightly extended small pelvic field without one case 
(extended local field). No severe adverse effects were experienced .
Three cases of rectal pure MALT lymphoma of stage I survived over five years without recurrence. If eradication 
of H. pylori is not effective to rectal MALT lymphoma of stage I, our study suggests radiotherapy is one of 
the good therapeutic procedures for rectal (and anal) MALT lymphoma.

Key words: Rectal and anal MALT lymphoma, Radiotherapy, Eradication of Helicobacter pylori
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はじめに

　直腸・肛門MALTリンパ腫は比較的まれな疾患であり，
症例報告は散見されるものの，まとまった報告はほとんど
みられていない1）-19）．そのため，確立された治療法は，現時
点ではないのが現状である．われわれは，OCRO（Okayama 

Conference of Radiation Oncology）参加岡山大学関連多施設
（OCROグループ）で放射線治療を施行した直腸・肛門

MALTリンパ腫の 5 例を経験したので報告する．

対象および結果

　対象症例は，岡山大学関連病院で放射線治療が施行され
た 5 症例で，放射線治療開始時年齢，性別，病変部位，形
態，放射線治療前治療，Ann Arbor分類，照射総線量/1 回

線量/分割回数/治療期間，照射野，治療後観察期間，経過
等について検討した．
　結果はTables 1，2 に示す．放射線治療施行時年齢は59～
81歳で平均67.8歳，全例女性であった．病変部位はRa 1 

例，Rb 3 例，P 1 例で全例粘膜下腫瘤の形態であり，症例 

5 を除いて何らかの前治療が行われており，Helicobacter 

pylori（以下，H. pylori）除菌療法が 3 例に，内視鏡的切除が 

2 例に行われていた．全例Ann Arbor臨床病期 I 期の症例で
あった．術後標本でごく一部にdiffuse largeの部分を認め，
患者本人の希望で術後予防照射のみを行った約 1cm大の症
例 4 を除き，純粋なMALTリンパ腫の症例であった．照射
線量は30–36Gy，1 回線量は1.8または 2Gyで，照射野は症
例 3 の拡大局所を除き，全例で小骨盤よりやや広めの照射
野で行われていた．症例 5 は，かなり診断に至るまで苦慮
し，複数回生検を施行した症例で，放射線治療開始時には
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