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Abstract

My obijective in this article is to present and discuss a clinical case of peritoneal carcinomatosis originated from
gastric cancer. The case was treated with complex therapy, combined whole-body and local hyperthermia
treatments with chemotherapy. The applied multimodal approach achieved complete remission of the disease
with a good quality of life.

Introduction

Recurrences and metastases in gastric cancer most frequently involve peritoneal carcinomatosis and are
regularly detected only in the advanced gastric cancer stage (1). These cases are often considered incurable. A
clinical study shows that the mean survival is only 6.5 months (2], or even much less (2.2 months, (3]). A meta-
analysis also shows the poor therapeutic outcome (4). The patients with this disease have an extremely poor
prognosis. The conventional palliative treatments' effect could provide some improvement when the disease is
diagnosed in early stages (5]). These results are significantly worse than cases of other metastases. The
peritoneal-plasma barrier (6] is probably one of the factors of poor clinical success. The relatively early
detection could be obtained by pathologic investigation of tissue specimens, which may detect microscopic
peritoneal carcinomatosis, which is usually not detectable in surgical interventions. The texture analysis could
be a useful tool also for early diagnosis (7], and the therapy could be optimized with neoadjuvant treatments,
including the hyperthermic intraperitoneal chemotherapy (HIPEC) (8]. It is also shown that in the cases of
microscopic carcinomatosis, HIPEC has curative benefit after surgery, too (9]). The German database shows that
the combination of cytoreductive surgery and HIPEC improves survival more than HIPEC alone (10]. The
concomitant application, using intraoperative HIPEC with cisplatin is also feasible and safe (11).

The high cellular heterogeneity of the intraperitoneal carcinomatosis complicates the disease (12], and probably
this is why surgery and HIPEC are relatively effective treatments.

My goal is to present a case showing a non-HIPEC oncological hyperthermia solution with success. The patient
had advanced peritoneal carcinomatosis of gastric cancer.

Case presentation

72 years old male patient was diagnosed with stomach cancer by gastroscopy in 2009 May. The patient
performed a partial gastric resection not followed by adjuvant chemotherapy as the removed locoregional
lymph nodes were disease-free, and there was no evidence of spreading disease in other body regions. In
November 2009, he began malaise, progressive weight loss, loss of appetite, abdominal pain until he came to
emergency surgery for intestinal obstruction. The surgeon detected extensive peritoneal carcinomatosis, and
although he had made a necessary temporal restore, he made a poor prognosis and predicted a very short
survival. The patient came to my attention for supportive and palliative care. The therapy set at that moment
was a combination of Capecitabine (1000 mg/m?2 bid per os), deep radiofrequency oncological hyperthermia
(Oncotherm EHY-3010 ML device) twice a week for one hour without rest and three hours whole-body infrared
hyperthermia (Heckel HT 3000 device) for five consecutive days for a month. The disease went into complete
remission. The patient gained his weight by eight kg, had good and has continued appetite, with significantly
improved quality of life. A CT scan documented the remission with contrast. The therapy continued for eighteen
months with persistent remission. After eighteen months, a resurgence of the disease occurred, which proved
intractable and led to death after three months.

Discussion

The prognosis of peritoneal carcinomatosis of gastric origin is extremely poor in such advanced cases as the
patient reported above. My strategy differed from the usual hyperthermia applications. My hyperthermic idea
was a combination of local, cellularly selective modulated electro-hyperthermia (mEHT) (13) and the whole
body homogeneous heating (14) treatments. Deep radiofrequency capacitive hyperthermia is employed in
combination with other methods (chemotherapy and radiotherapy) for years now and has proven to be a
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valuable complementary therapy. The mEHT had proven as a local treatment in many clinical studies of various
cancers (15], (16), and its locality enhanced by immunogenic effects (17). Case reports proved its particular
applicability (18], (19]), and a Phase Il study was performed to show how mEHT is effective in peritoneal
carcinomatosis with malignant ascites (20]. The whole body hyperthermia with its physiological effect to
increase the blood flow and through this, the drug delivery to the tumor is also well proven (21). In contrast, the
most common chemotherapies in HIPEC are Mitomycin C, Cisplatin, Doxorubicin, Paclitaxel, and 5-FU (22]. I had
chosen Capecitabine in my hyperthermia protocol, as used by others too (23). Capecitabine has a proven effect
on gastric cancer, and it is very indicated for this clinical situation for the favorable tolerability profile (24] [25)
(26].

The temperature rises from 40 to 43°C during the hyperthermic treatments in the irradiated tissue and the
selected malignant cells. This temperature triggers apoptosis in diseased cells. There is an enhancement for
any radiotherapy treatment. Locoregional vasodilatation favors the penetration of the drug where needed (27)
(28] (29] (30] and also there has been a strengthening of local immunity, induced by the heat-mediated release
of cytokines (31). Vasodilation is even more crucial in poorly vascularized body districts than the peritoneum.
Whole-body mild hyperthermia also enhances immune system activity, primarily through dendritic cell
activation, and promotes drugs' penetration into tissues (32] (33].

Conclusion

The case report presented describes an unusual and very favorable clinical history. | had remarkable success
with this protocol without using invasive surgical or laparoscopic HIPEC application. This case report may
suggest a new approach to peritoneal disseminated cancer pathology and indeed may be the starting point to
investigate further the effectiveness of this complex therapy protocol in other tumors with peritoneal
dissemination.

Key words: gastric cancer, peritoneal carcinosis, hyperthermia, Capecitabine

Oncothermia Journal, Volume 30, April 2021 17



References

()

18

Thomassen |, van Gestel YR , van Ramshorst B , et al. Peritoneal carcinomatosis of gastric origin: a
population-based study on incidence, survival and risk factors. Int J Cancer 2014;134:622-8

Sadeghi B, Arvieux C, Glehen O , Beaujard AC , Rivoire M , Baulieux J , et al. Peri- toneal carcinomatosis
from non-gynecologic malignancies: results of the EVOCAPE 1 multicentric prospective study. Cancer
2000;88:358-63

Chu DZ, Lang NP, Thompson C, Osteen PK , Westbrook KC . Peritoneal carcinomatosis in non-gynecologic
malignancy. A prospective study of prognostic factors. Cancer 1989;63:364-7.

Lu Y, Jin Z, Zheng S, et.al. (2020) Hyperthermic intraperitoneal chemotherapy combined with systemic
chemotherapy for gastric cancer peritoneal carcinomatosis, A protocol for systematic review and meta-
analysis of randomized controlled trials, Medicine, 99:27, 1-5

Yarema R, Ohorchak M, Hyrya P, et.al. (2020) Gastric cancer with peritoneal metastases: Efficiency of
standard treatment methods, World Journal of Gastrointestinal Oncology, 12(5): 569-581

Macri A, Morabito F. (2019) The use of intraperitoneal chemotherapy for gastric malignancies. Expert Rev
Anticancer Ther;19:879-888

Wang Z, Chen J-q, Liu JH, et.al. (2019) Issues on peritoneal metastasis of gastric cancer: an update, World
Journal of Surgical Oncology, 17:215, 1-8

Leiting JL, Grotz TE. (2018) Optimizing outcomes for patients with gastric cancer peritoneal carcinomatosis,
World J Gastrointest Oncol, 10(10): 282-289

Pasqual EM, Bertozzi S, Londero AP, et.al. (2018) Microscopic peritoneal carcinomatosis in gastric cancer:
Prevalence, prognosis and predictive factors, Oncology Letters, 15: 710-716

Rau B, Brandi A, Piso P, Pelz j, et.al. (2020) Peritoneal metastasis in gastric cancer? Results from the
German database, Gastric Cancer, 23:11-22

Fan - 2021-Phase Il trial of prophylacticHYPEC - locally advanced gastric cancer after curative surgery.pdf
Ruiping Wang, Minghao Dang, Kazuto Harada, Guangchun Han, Fang Wang, Melissa Pool Pizzi, Meina Zhao,
Ghia Tatlonghari, Shaojun Zhang, Dapeng Hao, Yang Lu, Shuangtao Zhao, Brian D. Badgwell, Mariela Blum
Murphy, Namita Shanbhag, Jeannelyn S. Estrella, Sinchita Roy-Chowdhuri, Ahmed Adel Fouad
Abdelhakeem, Yuanxin Wang, Guang Peng, Samir Hanash, George A. Calin, Xingzhi Song, Yanshuo Chu,
Jianhua Zhang, Mingyao Li, Ken Chen, Alexander J. Lazar, Andrew Futreal, Shumei Song, Jaffer A. Ajani,
Linghua Wang. (2021) Single-cell dissection of intratumoral heterogeneity and lineage diversity in
metastatic gastric adenocarcinoma. Nature Medicine,; DOI: 10.1038/s41551-020-1125-8

Hegyi G, Szigeti GP, Szasz A. (2013) Hyperthermia versus oncothermia: Cellular effects in complementary
cancer therapy. Evid Based Complement Alternat Med 2013:672873,
http://www.hindawi.com/journals/ecam/2013/672873/

Mallory M, Gogineni E, Jones GC, Greer L, Simone CB 2nd (August 2015). "Therapeutic hyperthermia: The
old, the new, and the upcoming". Crit Rev Oncol Hematol. 57 (15): 30018-4

Szasz AM, Minnaar CA, Szentmartoni Gy, et al. (2019) Review of the clinical evidences of modulated electro-
hyperthermia (mEHT) method: an update for the practicing oncologist, Frontiers in Oncology, Vol. S, Article
1012, pp. 1-8., https://www frontiersin.org/articles/10.3389/fonc.2019.01012/full

Parmar G, Rurak E, Elderfield M, et.al. (2020) 8-year observational study on naturopathic treatment with
modulated electro-hyperthermia (mEHT): A single-centre experience, in book Challenges and solutions of
oncological  hyperthermia, ed. Szasz A., Ch. 13, pp.227-266, Cambridge Scholars,
https://www.cambridgescholars.com/challenges-and-solutions-of-oncological-hyperthermia

Szasz 0. (2020) Local treatment with systemic effect: Abscopal outcome, in book Challenges and
solutions of oncological hyperthermia, ed. Szasz A. Ch. 11, pp.192-205, Cambridge Scholars,
https://www.cambridgescholars.com/challenges-and-solutions-of-oncological-hyperthermia

lyikesici MS. (2020) Survival outcomes of metabolically supported chemotherapy combined with
Ketogenic diet, hyperthermia, and hyperbaric oxygen therapy in advanced gastric cancer, Nigerian Journal
of Clinical Practice, 23:734-40 https://www.ncbi.nlm.nih.gov/pubmed/32367884

Jeung TS, Ma SY, Yu J, et al. (2013) Cases that respond to oncothermia monotherapy, Conf. Papers in
Medicine, Vol. 2013, Article ID 392480, Hindawi, https://www.hindawi.com/journals/cpis/2013/392480/
Pang CLK, Zhang X, Wang Z, et.al. (2017) Local modulated electro-hyperthermia in combination with
traditional Chinese medicine vs. intraperitoneal chemoinfusion for the treatment of peritoneal
carcinomatosis with malignant ascites: A phase Il randomized trial, Molecular and Clinical Oncology, 6:723-
732, https://pubmed.nchi.nlm.nih.gov/28529748/

Oncothermia Journal, Volume 30, April 2021


http://dx.doi.org/10.1038/s41591-020-1125-8
http://www.hindawi.com/journals/ecam/2013/672873/
https://www.frontiersin.org/articles/10.3389/fonc.2019.01012/full
https://www.cambridgescholars.com/challenges-and-solutions-of-oncological-hyperthermia
https://www.cambridgescholars.com/challenges-and-solutions-of-oncological-hyperthermia
https://www.ncbi.nlm.nih.gov/pubmed/32367884
https://www.hindawi.com/journals/cpis/2013/392480/
https://pubmed.ncbi.nlm.nih.gov/28529748/

(21)

Lassche G, Crezee J, Van Herpen CML (2019) Whole-body hyperthermia in combination with systemic
therapy in advanced solid malignancies; Crit Rev Oncol Hematol. 139:67-74., doi:
10.1016/|.critrevonc.2019.04.023

Parray A, Gupta V, Chaudhari VA, et.al. (2020) Role of intraperitoneal chemotherapy in gastric cancer,
Surgery in Practice and Science, 4, 10025, doi: 10.1016/j.sipas.2020.100025

Brenkman HJF, Paeva M, van Hillegersberg R, et.al. (2019) Prophylactic hyperthermic intraperitoneal
chemotherapy (HIPEC) for gastric cancer - A systematic review, J Clinical Medicine, 8, 1685, doi:
10.3390/jcm8101685

Rosati G, Ferrara D, Manzione L (2009) New perspectives in the treatment of advanced or metastatic
gastric cancer. World J Gastroenterol. Jun 14;15(22):2689-92

Pieters A, Laurent S, Dero |, Van Damme N, Peeters M. (2008) The role of oral fluoropyrimidines in the
treatment of advanced gastric cancer. Acta Gastroenterol Belg. Oct-Dec;71(4):361-6. Review

Benson AB. (2008) Advanced gastric cancer: an update and future directions. Gastrointest Cancer Res.
Jul;2(4 Suppl):547-53

Beuth J. (2010) Evidence-based complementary oncology: innovative approaches to optimise standard
therapy strategies. Anticancer Res. May;30(5):1767-71

Minakuchi H, Hirayama R, Sawai S, Kawachi Y, Tominaga S, Nihei Z, Mishima Y. (1990) Clinical trials of long-
term RF local hyperthermia for advanced gastric cancer. Jpn J Surg. 1990 Mar ;20 (2):238-9

Dubois JB, (1992) (Hyperthermia in the treatment of cancers) J Chir (Paris). Apr;129(4):227-31. Review.
French.

Franchi F, Grassi P, Ferro D, Pigliucci G, De Chicchis M, Castigliani G, Pastore C, Seminara P. (2007)
Antiangiogenic metronomic chemotherapy and hyperthermia in the palliation of advanced cancer. Eur J
Cancer Care (Engl). May;16(3):258-62

Ostapenko VV, Tanaka H, Miyano M, Nishide T, Ueda H, Nishide I, Tanaka Y, Mune M, Yukawa S. (2005)
Immune-related effects of local hyperthermia in patients with primary liver cancer.
Hepatogastroenterology. Sep-Oct;52(65):1502-6

Ostberg JR, Repasky EA (2000) Use of mild, whole body hyperthermia in cancer therapy. Immunol Invest
May;29(2):139-42

Park K (2013) Improved tumor targeting by mild hyperthermia J Control Release Apr 28;167(2):220. doi:
10.1016/j.jconrel.2013.03.002

Oncothermia Journal, Volume 30, April 2021 19



