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熱治療的分類
溫度 熱治療名稱 適應症 限制

腫瘤大小/
治療泛圍

侵入性 合併治療

> 70°C 熱消融 (射頻)
肝腫瘤

神經阻斷

血管旁

器官邊緣

<3公分

一次治療

需定位

針刺
無

> 50°C
海扶刀

(超音波)

子宮肌瘤

骨轉移

空氣及骨骼無法

穿透

超音波影像必須

良好

一次治療一個點，

累積治療一個體

積

需麻醉 無

40°C~44°C 熱治療

BSD 多為骨盆腔腫瘤 空氣邊

易過熱

15公分

骨盆腔內

多次治療

無 需合併治療

RF-8 腦部以下腫瘤皆

可
脂肪易過熱

30公分內

可多次治療

無 需合併治療

Oncothermia
腦部及全身腫瘤

皆可
無

30公分內

可多次治療

無 需合併治療

< 40°C 遠紅外線
保養為目的

癌症效果不佳
不易升溫 全身 無 需合併治療



電熱療(mEHT)與溫熱化療(HIPEC)是不同的東西!

Modulated Electro-hyperthermia (mEHT) /

Oncothermia source: google.com

Hyperthermic Intra-peritoneal Chemotherapy 

(HIPEC)   Source: google.com

Non-invasive Invasive !



熱治療機

1. 微波熱治療機 BSD-2000

2. 安可勝電熱治療機 Oncotherm

Modulated Electro-hyperthermia (mEHT)

or  ONCOTHERMIA

3. 射頻熱治療機 RF-8

4. Celsius 42℃

Pictures source: google.com



電熱療的簡單理論

病人與腫瘤形成一個電迴路

1. Heating (加熱)
2. Autofocusing (自動對焦)
3. Frequency modulation

(頻率調變)

Unique features of

專利特色



≈
RF-

source

Counter electrode

Electrode

Water bolusWater bolus

Water bolus

安可勝電熱療機
Autofocusing



Healthy cell Malignant cell

ATP2acidlactic2glucose +→ATP36CO6O6glucose 22 +→+

•Low glucose influx
•Normal ECM 
•High membrane potential 
•Strong connection to next cells
•Texture order
•Collectivity 
•Served by the collective

•High glucose influx 
•High ion-concentration in ECM
•Low membrane potential
•Lazy connection to next cells
•Disorder
•Autonomy
•Fighting with all others

Consequence: the malignant cell are distinguishable by their biophysical parameters

細微觀：細胞的代謝
Cellular difference 



In-silico model on RF field 

distribution on membrane rafts
(Ms.Edina Papp, PhD student)

The nanoheating concept of the oncothermia method

The nanoheating concept of the oncothermia treatment is a well elaborated theoretical framework
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The heat-stressed membrane rafts initialize signal transduction pathways from the membrane!



調變（modulation）

• 調變是一種將一個或多個週期性的載波混入想傳送之訊號
的技術

Carrier wave



隨機共振 (stochastic resonance)
• Stochastic resonance (SR) is a phenomenon where a signal that is normally 

too weak to be detected by a sensor, can be boosted by adding white 
noise to the signal, which contains a wide spectrum of frequencies. 



先看看這些案例 !

Chemo 
MMC+5FU x6
Cisplatin + 5FU x2
Oncothermia









58y/o male, R't side lower gingivobuccal mucosal SCC, cT4bN2bM0 s/p induction C/T 

and CCRT 70Gy with complete response (CR), biopsy after 8 weeks: negative

治療前

治療後:

RT 70Gy/35次
+ 

Oncothermia

x 8次



41 y/o lady, right breast, Invasive Ductal Carcinoma

• cT4aN1M1 stage IV with lung metastasis 
s/p palliative bio-C/T TC regimen x 
1(1081112) then TPH regimen x 
7(1081203-1090416) followed by PH 
regimen x 1(1090507), then right nipple 
sparing simple mastectomy + mEHT x 8 
sessions

• SM+SLND+DIEP(1090521)，ypT1cN0M1

Multiple  Rt breast  nodules, largest  over  

UOQ(>2.5cm).ie cT2(m) (but  tiny  subcutaneous  

nodules  may  suggest  skin  spread  r/o  cT4a)

治療前



38 y/o man, sqcc of esophagus, cT3N3M0 

CCRT 3780cGy/21fx + 

mEHT x 8 sessions → op

All of 33 dissected lymph nodes reveal reactive hyperplasia without evidence of 

metastatic carcinoma. The distribution 

is as follows: upper paraesophageal: 0/6; right RLN: 0/2; group 2L: 0/0; group 2R: 

0/6; group 4R: 0/10; celiac LN: 0/6; 

group 7: 0/3.

治療前 治療後 病理:



45 y/o man, small cell ca. of esophagus, multiple mets, 
cT4N3M1

Oncothermia x 8

Esophageal tumor + 

neck LAP 35Gy/14fx

Liver mets and LAP 

RT 24Gy/12fx

治療後



腫瘤壞死缺氧、血流不通對放療或化療不敏感

Before Treatment 放療前 Near the end of Treatment 放療快結束時



熱治療的功效

⚫改善腫瘤血流、缺氧→加強化療、

放療、化放療、免疫治療的功效

⚫抑制癌細胞的DNA修復，癌細胞容易

凋亡

⚫改善腫瘤微環境(micro-environment)，

透過熱休克蛋白(HSP70)誘發身體免

疫力以打擊癌細胞

⚫熱療單用效果不如合併放療、化療

和免疫治療，但有些 case 仍有驚

喜，一般不能再放療、化療的病患

才考慮單用熱療

Source: google.com



電熱療加上精準直線加速器效果將不輸昂貴的重離子機

放射劑量

細
胞
生
存
比
率



Immunologic effects of Oncothermia (mEHT)



N Engl J Med. 2003 Jan 16;348(3):203-13.



Curr Opin Investig Drugs. 2009; 10: 550–558.



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis
• Release HSP70
• Increase Tumor Infiltrating Leukocytes
• Production of IFN-γ
• Increase PD-1/PD-L1 Expression
• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy
– Synergistic Effect with Dendritic Cells
– Synergistic Effect with Gamma Delta T Cells



Significant Elevation of Apoptosis After 
Modulated-Electro-Hyperthermia 

(mEHT) Treatment

Yang KL et al, Oncotarget. 2016;7(51):84082-84092.

42°C: Water Bath Control

RF-8: Conventional Hyperthermia



Significant Elevation of Apoptosis After Oncothermia
Treatment

Meggyeshazi N et al, Strahlenther Onkol 2014; 190:815-22.



G. Andocs, Strahlenther Onkol 2009; 185: 120-6



Tumor Cell Death Analysis 
After mEHT Treatment 

Untreated Control

Single Tumor

mEHT Treated

Death Area

mEHT Treated

Original Area

Huang CC et al, Unpublished data

Live tumor cells

48h after treatment



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis

• Release HSP70
• Increase Tumor Infiltrating Leukocytes
• Production of IFN-γ
• Increase PD-1/PD-L1 Expression
• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy
– Synergistic Effect with Dendritic Cells
– Synergistic Effect with Gamma Delta T Cells



Major immune modulatory functions of heat shock protein 70 
(Hsp70)

Shevtsov M and Multhoff G (2016) Front. Immunol. 7:171.



Dr. Elizabeth Vierling, University of Massachusetts 

The protection role of HSP70 in cells under stress condition



35Tsang et al. BMC Cancer (2015) 15: 708

Stress protein analysis
The expression of HSP70



Stress protein analysis
The expression of HSP70

Yang KL et al, Oncotarget. 2016;7(51):84082-84092.



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis
• Release HSP70

• Increase Tumor Infiltrating Leukocytes
• Production of IFN-γ
• Increase PD-1/PD-L1 Expression
• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy
– Synergistic Effect with Dendritic Cells
– Synergistic Effect with Gamma Delta T Cells



mEHT-DC Therapy Increases 
Tumor Infiltrating Leukocytes

CT26, 3x105 sc

200-250mm3

HT, 42oC 30min

Tumor were collected for

TILs analysis

Group: 37,42mEHT

BALB/c 

mice

Rest for 48h

CD45+ DC MDSC M

ctrl 1 1 1 1

mEHT 2.68 2.11 3.22 1.46
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Huang CC et al, Unpublished data



Modulated-Electro-Hyperthermia
Enhances DC infiltration

Tamas et al, Journal of Cancer. 2018;9:41-53.



Modulated-Electro-Hyperthermia
Enhances T-cell infiltration

Tamas et al, Journal of Cancer. 2018;9:41-53.



Science 2015;348:56-61

Nonimmunogenic Tumors

Immunogenic Tumors

mEHT + immune tx.



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis
• Release HSP70
• Increase Tumor Infiltrating Leukocytes

• Production of IFN-γ
• Increase PD-1/PD-L1 Expression
• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy
– Synergistic Effect with Dendritic Cells
– Synergistic Effect with Gamma Delta T Cells



Clin Cancer Res. 2013;19:1021-1034.
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Modulated-Electro-Hyperthermia Induced IFN-γ Production in Tumor

Wang YS et al, Unpublished data



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis
• Release HSP70
• Increase Tumor Infiltrating Leukocytes
• Production of IFN-γ

• Increase PD-1/PD-L1 Expression
• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy
– Synergistic Effect with Dendritic Cells
– Synergistic Effect with Gamma Delta T Cells



Clin Cancer Res. 2013;19:1021-1034.
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Oncothermia Induced PD-L1 Expression in Tumor

Wang YS et al, Unpublished data



* p<0.05, **p<0.01

CD45- DCs MDSC M

ctrl 1 1 1 1
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Group:

1. untreated ctrl (n=4)

2. mEHT (n=6)

The profile of PD-L1 expression in tumor 
microenvironment after Modulated-Electro-

Hyperthermia treatment

Tumor cells elevated PD-L1 after mEHT

Wang YS et al, Unpublished data



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis
• Release HSP70
• Increase Tumor Infiltrating Leukocytes
• Production of IFN-γ
• Increase PD-1/PD-L1 Expression

• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy
– Synergistic Effect with Dendritic Cells
– Synergistic Effect with Gamma Delta T Cells
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Synergistic Effect with Anti-PD-1 Therapy 

mEHT treatment: 42oC maintain 40 min.

aPD-1 Ab: IP 200ug per mice for 4 times.

Wang YS et al, Unpublished data



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis
• Release HSP70
• Increase Tumor Infiltrating Leukocytes
• Production of IFN-γ
• Increase PD-1/PD-L1 Expression
• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy

–Synergistic Effect with Dendritic Cells
– Synergistic Effect with Gamma Delta T Cells



52



Combination of mEHT induced local anti-
tumor effect of DC therapy in vivo

Tsang et al. BMC Cancer 2015; 15:708

1. mEHT-DC therapy 

significantly delayed local 

tumor growth.

2. Complete tumor regression 

was observed in 5 out of 7 

mice in this group.



Combination of mEHT induced systemic anti-
tumor effect of DC therapy in vivo

Tsang et al. BMC Cancer 2015; 15:708

Rechallenge a secondary tumor one month later

mEHT-DC showed 

complete rejection of 

a secondary 

rechallenge



Unique Immune Characteristics of Modulated-
Electro-Hyperthermia 

• Induce Apoptosis
• Release HSP70
• Increase Tumor Infiltrating Leukocytes
• Production of IFN-γ
• Increase PD-1/PD-L1 Expression
• Synergistic Effect with Immune checkpoint  Therapy 

• Modulated-Electro-Hyperthermia plus Cell therapy
– Synergistic Effect with Dendritic Cells

– Synergistic Effect with Gamma Delta T Cells



CD3+Vγ9+
γδ T cell

Tumor cells

37℃ Control

38/42℃ Waterbath

38/42℃ mEHT

4 hr

Collect cells in 

lower chamber    

Transwell assay

Upper: γδT 1.5*10^5

Lower: tumor cell 1.5*10^5 

To assess the migration ability of γδT cells
indirect contact with mEHT treated tumor cells

Seedin

g 
24hr

Count “CD3+Vγ9+”cell number

By flow cytometer
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• mEHT treatment can enhance γδT cell migration towards tumor cells

Huang CC et al, Unpublished data



The cytotoxicity of γδT cells 
on mEHT treated tumor cells

25min/second

• mEHT treatment can enhance γδT cell recognize tumor and improve 

antitumor activity

57

37℃
Control

Waterbath mEHT

A549 with γδT during 16hr coculture

dT
A54

9

Huang CC et al, Unpublished data
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科別 適應症

血腫科 有遠端轉移需化療的癌症病人

大腸直腸科 大腸直腸癌

外科 乳房癌

泌尿科 膀胱癌，前列腺癌

婦科 子宮頸癌，卵巢癌，子宮內膜癌

肝膽腸胃科 胰臟癌，肝癌，胃癌

胸外
神外

肺癌，食道癌
腦癌

禁忌及不適用 體內或治療區域附近有金屬部件，心臟節律器、懷
孕、無法溝通配合、對溫度感覺異常、epilepsy的
病人

電熱治療之適應症



電 熱 治 療 頻 率 及 所 需 時 間

•每次 60分鐘 (一小時)

•每星期一至三次，每次隔４0小時以上，
每星期 >３次無益 !

•一療程 6 至 10次 (平均 8 次)，總次
数無上限，無所謂「累積熱毒性」!



熱療、放療、化療的次序



熱療有實証嗎?





Oncothermia vs SEER Data Base



Response Rate and Survival Based on Oncotherm Data

有反應病人平均存活 沒反應病人平均存活



2015

Cervix Cancer: Cochrane Systemic Review 



Cervix Cancer

Source: Cochrane Systemic Review 



Clinical Evidence

Tumor Entity:
⚫ Cochrane review: adding hyperthermia to standard RT or CCRT for 

locally advanced cervical cancer has an impact on local tumor control, survival,  
and treatment related morbidity. 

⚫ 6 RCTs in patients with primary cervical cancer stage IIB, IIIB and IV.

Treatment Modality:

⚫ Conventional EBRT  +  brachytherapy, in one trial with Chemo as well. 
⚫ Patients were randomized  into:  RT

RT + HT ( 3-12 treatments during EBRT)

⚫ Patients recruitment sites: AMC Amsterdam using a device similar to the earlier designed BSD-1000, 
Erasmus MC Rotterdam used the BSD-2000 Hyperthermia device.

Cervix Cancer



Clinical Results:

⚫ Majority of patients (74%) in the studies had FIGO stage IIIB cervical carcinoma. 
⚫ Treatment outcome : better for patients receiving  RT+ HT
⚫ Pooled data analysis yielded a significant:

⚫ higher complete response rate (RR 0.56; 95% CI 0.39-0.79; p<0.001), 
⚫ reduced local recurrence rate at 3 years (HR 0.48; 95% CI 0.37-0.63; p<0.001), 
⚫ better overall survival at 3 years (HR 0.67; 95% CI 0.45-0.99; p=0.05) after combined treatment. 

⚫ No significant difference was observed in 
⚫ treatment related acute (RR 0.99; 95% CI 0.30-3.31; p=0.99) or 
⚫ late grade 3-4 toxicity (RR 1.01; 95% CI 0.44-2.30; p=0.96) between the two treatment arms.

Cervix Cancer



Cervix Cancer

Recurrent or Residual Disease

Addition of HT to chemotherapy increases response to >50% and 2 year 
survival to >10% in previously irradiated cervical cancer patients

[17] Franckena M et al. Weekly systemic cisplatin plus locoregional hyperthermia Int J Hyperth. 2007;23(5):443-450.
[18] Rietbroek RC et al. International Journal of Radiation Oncology Biology Physics. 1996;34(4):887-893.
[19] de Wit R, et al. British Journal of Cancer. 1999;80(9):1387-1391.
[20] Lee S et . Treatment outcome analysis of chemotherapy combined with mEHT. Oncology Letters. 2017;14(1):73-78.

Study HT Chemotherapy Outcome Results

[17] Phase II HT 1 with each
Cisplatin dose

Platinum based; 6 
cycles

Objective Response 
(includes PR + CR)

58% with 16% 2yr
survival

[18] Phase II HT+ChT: n=19
60 min, 1HT/wk

Cisplatin max 12 
cycles

Response rate 50%

[19] Phase II HT+ChT: n=19
60 min, 1HT/wk

Platinum based; 6 
cycles

Objective Response 
(PR and CR)

53%

[20] Phase III 
RCT

mEHT+ChT: n=18,
3/wk (total 36); 60min

ChT: n=20, Platinum 
based; 4-7 cycles

Tumour response mEHT+ChT: 50%
CT: 20%; p=0.0461



Breast Cancer

Locally Recurrent Breast Cancer (previously irradiated)

Meta-analysis of 34 studies,  2110 patients:

RT+HT = Complete response in >60% of patients  

Median survival: 17 months,   3yr OS: 37%  [21]

*no other options

Hyperthermia is included in the National Comprehensive Cancer Network 
Guidelines as an option for breast cancer recurrences since 2015 [22]

Two Protocols : [23]

BVI:    8 x 4Gy (4 weeks) + 1HT/week 

AM:   12 x 3Gy (3 weeks) + 2HT/week (less toxicity)

[21] Datta NR et al. Int J of Rad Onc, Bio, Phys. 2016,94(5):1073-1087
[22] Kouloulias V et al. Breast Care. 2015;10(2):109-116. 
[23] Oldenborg S. et al. Radiotherapy and Oncology. 2015;117(2):223-228.



Esophageal Cancer



Esophageal Cancer

CCRT + 熱療
在 1,2,3,5,7年存活比較好!



Head and Neck Stages II-IV

– Meta-analysis by Datta et al in 2015 [26]

• Six 2-armed studies; N= 451 patients (5 RCTs)

• Complete response improved from 39.6% to 62.5% (OR 2.92; p < 0.0001)

✓ Nasopharyngeal 

✓ Oral Cavity

✓ Oropharyngeal

✓ Hypopharynx

✓ Neck nodes

✓ Recurrent laryngeal

• 2HT/week during EBRT (+- 12 HT treatments) 

• With or without chemotherapy

[26] Datta NR. et al (2015) Meta-analysis of HT and RT for head and neck cancers  Int J of Hyperthermia. 2015;32(1):31-40.



Meta-analysis: Complete local response in head & neck (Datta et al, 2015):

RT (183/364, 50.3%) RT + HT (266/353, 75.3%),   Odds ratio = 3.71 (95% CI, 2.55–5.38),   p < 0.001

Abbreviations: CR: Complete response; CRT: Chemoradiotherapy; ICHT: Intracavity Hyperthermia; HP: Hypopharynx; NP: 

Nasopharyngeal; OC: Oral Cavity; OP: Oropharyngeal; OR: Odds Ratio; RT: Radiotherapy

Head and Neck Stages II-IV

[26] Datta NR. et al (2015) Meta-analysis of HT and RT for head and neck cancers  Int J of Hyperthermia. 2015;32(1):31-40.

Ref Patient characteristics Treatment
CR / Total

Outcome OR (95%CI) p=
No HT HT

[27] NP (TNM II–IVA) RT vs 
RT+ICHT

23/49 34/49 CR
(radiological)

2.56 (1.12, 5.86) 0.026

[28] NP (TNM III–IV) CRT vs CRT+ICHT 49/78 62/76 CR 2.62 (1.25, 5.49) 0.011
[29] NP (TNM I–IV) RT vs 

RT+ICHT
73/90 86/90 CR

(radiological)
5.01 (1.61, 15.55) 0.005

[30] OC, OP, HP (TNM II–IV) RT vs 
RT+HT

11/26 22/28 CR 5.00 (1.52, 16.46) 0.008

[31] OP, HP RT vs 
RT+HT

4/15 11/15 CR 7.56 (1.50, 38.15) 0.014

Preop RT vs
Preop RT+HT

4/24 10/18 CR
(pathological)

6.25 (1.51, 25.86) 0.011

[32] Neck nodes RT vs 
RT+HT

9/22 15/18 CR 7.22 (1.61, 32.46) 0.010

[33] Recurrent laryngeal CRT vs CRT+HT 0/28 8/26 CR 26.19 (1.42, 
481.51)

0.028

[34] OC, OP (I–IV) RT vs 
RT+HT

10/32 18/33 CR 2.64 (0.96, 7.28) 0.061



Phase III Trial on Pain Management for  Bone Metastases[37]

• Exclusion: Pathologic fracture impending immediate surgical intervention, 
Pace maker in the treatment field

• Improves pain and local response from the 7% to 38% (p=0.006)

• Complete Response (CR) was defined as pain score 0 at the treated site 
with no concomitant increase in analgesic intake (oral morphine equivalent 
dose).

[35] Chi M-S et al., International Journal of Radiation Onc, Bio, Phys. 2017,100(1):78-87

HT: EBRT: Outcome Results

RT+HT: n=29 

RT: n=28

2/week after EBRT
(total 4)

30Gy in 10 
fractions

CR at 3 months

Median time to pain 
progression after CR

RT+HT: 37.9%
RT: 7.1%; p=0.006

RT+HT: n=>6mnths
RT: n=55days; p<0.01

Abbreviations: CR: Complete Response; EBRT: External Beam Radiation; HT: Hyperthermia; RT: Radiation therapy

Bone Metastases



[37] van der Horst A et al. The clinical benefit of hyperthermia in pancreatic cancer: a systematic review, International J  
Hyperthermia. 2018,34(7):969-979

Pancreatic Cancer

PANCREAS: locally advanced (IVA); metastatic; or refractory [39]

With Radiotherapy: HT 2/week (50-60Gy)
With Chemotherapy: On the same day and up to three times in between 

doses
ChT agents tested with HT: 5FU +/-MMC; Gem; Oxaliplatin; CDDP; Carboplatin

In a review including 14 trials:
HT may improve complete response (CR) from 35% to 44% 
and median survival may be increased to up to 11.7 months

Trial type patients HT RT and CHT Outcome Results

Review of 14 
studies

With HT: n=248; 
Without HT: 
n=147 

Locally 
advanced: 
n=204(52%), 
metastatic: 
n=175(44%);

HT+RT: n=17
HT+CRT: n=82 
RT+ChT: n=149

EBRT 50-60Gy 

ChT: 5FU; Gem; 
MMC; Oxali; 
CDDP; Carbop

CR 

Median Overall 
Survival: months

RT/ChT+HT: 43.9%
RT/ChT: 35.3%; 

RT/ChT+HT: 11.7
RT/ChT: 5.6; 



Sarcomas

[40] ESMO – EURACAN Clinical Practice Guidelines for diagnosis, treatment Clinical Practice Guidelines. 2018;29(May).
[41] Issels RD et al Lancet Oncology. 2010;11(6):561-570.
[42] Issels R et al JAMA Oncology. 2018;4(4):483-492.

Patients Treatment Outcome HT+ChT
n=169

ChT
n=172

P=

[41]

[42]

G2-G3, 
deep, >3cm 
STS

ChT: EIA x 8 cycles 
3 wks apart

HT given on days 1 
and 4 of each 
cycle, total 16 HT 

Progression free at 2yr
Median PFS
Median DFS
5yr survival
10yr Survival
Time to local progression
Median survival

30%
120 months 
32 months 
63% 
53% 
67.3 months 
15.4yrs 

19%
75 months
18 months
51%
43%
29.2 months
6.2yrs

0.035
0.003
0.011
0.04

0.002
0.04

Abbreviations: ChT: chemotherapy; CR: Complete Response; EIA: etoposide, ifosfamide, and doxorubicin; STS: Soft tissue sarcoma; RT: 

Radiotherapy; HT: Hyperthermia; RAS: Radiation Associated Sarcoma

Hyperthermia plus chemotherapy for soft tissue sarcomas

ESMO[40]:        Irresectable, locally advanced high-risk STS (> or = 5 cm) grade 2 or 3 + RT/ChT
OR combined with radiotherapy or chemotherapy for limb-preserving surgery;

Metastatic or recurrent tumours that have been previously exposed to treatment and require 
re-treatment.

Including Liposarcoma, leiomyosarcoma, synovial sarcoma.

Within two hours of each IV ChT OR    HT 2/week + EBRT



[21] Datta NR et al. International Journal of Radiation Oncology, Biology, Physics. 2016;94(5):1073-1087.
[33] Svetitsky P V. The Journal of Laryngology & Otology. 1990;104(9):704-705.
[38] Juffermans et al. Cancer. 2003;98(8):1759-1766.
[48] de Jong MAA et al. Cancer. 2012;118(1):180-187.
[45] Maluta S et al. Strahlentherapie und Onkologie. 2011;187(10):619-625.
[49] Overgaard J et al. International Journal of Hyperthermia. 1996;12(1):3-20.
[50] Heo J et al. Neoplasma. 2017;64(5):803-808.

Re-Irradiation

Re-irradiation with HT offers a 
local response rate reported in 
over 50% of patients.

Hyperthermia (HT) in these cases 
is used in the absence of, or with 
limited, other options available.

HT 2/week during EBRT

✓ Breast Cancer[21]

✓ Recurrent laryngeal,[33] 

✓ Recurrent rectal cancers,[38]

✓ Pancreatic cancer,[45] 

✓ Radiation induced sarcomas,[48]

✓ Melanoma,[49]

✓ Glioblastomas,[50]



Re-Irradiation

Tumour Sample RT HT Response
[21]
Meta-analysis

Breast Cancer: 
Recurrent

34 studies, n=2110 BVI or AMC BVI or AMC CR at 3 months 60%

[33]
Randomised

Laryngeal:
Recurrent

HT group: n=26
Control: n=28
(all pts had
methotrexate)

30Gy over 3
weeks

3/week 3year survival:
33% vs 0%
2 year survival:
75% vs 7%

[38]
Phase II

Rectal:
Recurrent

n=54 BVI or AMC BVI or AMC Palliative effect in 72%,
duration 6 months

[45]
non-randomised

Pancreas:
Recurrent/
Metastatic

HT group: n=5
Control: n=7

30Gy in 10
fractions

2/week Median survival: 15 vs 11
months (incl. metastatic dx)

[48]
Retrospective

Radiation Associated
Sarcoma (thorax)

n=16 32Gy in 8
fractions

2/week Median survival: 15.5 months
75% response rate
44% CR

[49]
Randomised

Melanoma:
Recurrent/
Metastatic

HT group: n=9
Control: n=7

3 x 8/9Gy four
days apart

With each
RT

2yr local control: 28% vs
46%, p=0.008.

[50]
Phase II

High Grade Gliomas:
Recurrent

n=20 30Gy in 15
fractions

2/week Median survival 8.4 months
6mnth survival: 67%
12mnth survival: 30%

Summary of Studies on Re-Irradiation of Local Recurrences



Abscopal Effects

A 60-year-old female had right renal pelvis urothelial carcinoma 

diagnosed in October 2016. She underwent robotic right 

nephroureterectomy and bladder cuff excision, revealing a 

pT4N0 tumor treated with adjuvant tumor bed radiotherapy to 48 

Gy in 24 fxs

2nd course RT: 40Gy/20 + mEHT x5 weekly +Carbo+Gemzer x2



慢 性 疾 病 的 應 用

• 慢性攝護腺炎 Chronic Prostatitis

• 慢性骨盆炎 Chronic pelvic inflammatory disease

• 關節炎 Arthritis

• 缺血性關節壞死 Avascular necrosis

• 肩周炎

• 每次30-35分鐘,  10次為一療程，一星期五次,關閉
modulation



電熱療總結(1):

•改善腫瘤血流及缺氧 →加強化療、放療、化放療、
免疫治療的功效

•加熱→抑制癌細胞因放療破壞了的DNA修復，癌細
胞較容易凋亡

•改善腫瘤微環境→透過熱休克蛋白(HSP70)誘發自
身免疫力以打擊癌細胞



電熱療總結(2):

✓ Overall Survival

✓ Local control

✓ Distant mets rate

✓ PFS

✓ DFS

✓ Quality of life

✓很少副作用,約 2% 感覺有點燙

✓沒有累積熱毒性!

✓對於沒空間(或拒絕)放療或化
療的病人，提供最好的另類選
擇
✓如肝、腎功能不好

✓放療劑量已滿

✓化療毒性太大

在標準療法如 Chemo, RT, CCRT,或 immunotherapy，
加入電熱療可增加臨床療效:



安全、有效、治療輕鬆、

無累積毒性、很少副作用

電熱治療
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