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Case Studies

Introduction

Retroperitoneal sarcomas account for 10% to 15% of all 
soft tissue sarcomas, that is, approximately 2.7 cases per 
million population in the U.S.1 Seventy percent of the 
cases are liposarcomas that appear to arise from the  
precursors of adipocytes.2 This pattern of development 
makes retroperitoneal liposarcomas extremely rare 
tumors, accounting for only 0.1% of all malignancies.3 
The pathological subtypes of liposarcomas according to 
the WHO classification are as follows: well-differentiated 
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Abstract
Retroperitoneal sarcomas are rare. Dedifferentiated liposarcomas (DDLs) are high-grade tumors with a high propensity 
for local recurrence and metastasis and are associated with reduced survival. Radical resection remains the standard 
treatment of sarcomas. Meanwhile, Viscum album L. extract (VAE) is used in cancer patients owing to its cytostatic 
and immunomodulating effects and to its ability to improve patients’ quality of life. Case Presentation: A 68-year-old 
male patient underwent a resection of a DDL (T2 N0 M0, FNCLCC grade 2, stage IIIA) in the retroperitoneum. Three 
months after this first surgery, a recurrence occurred, and was treated with neoadjuvant and adjuvant doxorubicin plus 
ifosfamide and surgery (resection). A second recurrence—11 months after the second surgery—was treated with surgery 
and radiotherapy. The patient then began to undergo VAE treatment (0.2 mg-2 mg, subcutaneously, thrice a week). After 
the VAE treatment was initiated, the patient reported improved quality of life. A third recurrence—12 months after the 
third surgery—was treated with surgery, radiotherapy, and with an increased dose of VAE (20 mg). Sixty-nine months 
(5.8 years) after the fourth surgery a fourth recurrence occurred. It was again treated with surgery, along with a month 
of intravenous VAE infusions and subsequent subcutaneous VAE (20 mg) treatment. Finally, a fifth recurrence—5 months 
after the fifth surgery—was treated with subcutaneous and intravenous VAE applications and eribulin. The patient died 
11 months after the last recurrence; he received a total of 103 months (8.6 years) of VAE treatment and achieved 10.5 years 
of survival. Conclusion: The case presented herein shows a long-time survival and a prolonged recurrence-free interval 
in a patient with retroperitoneal DDL treated with surgery, chemotherapy, radiotherapy, and VAE injections. On the basis 
of the antitumoral and immunomodulating effects of VAE and on the reported prolonged survival of VAE-treated patients 
with other types of tumors, the adjunct VAE treatment is presumed to have contributed to the favorable outcome. 
Regarding the clinical relevance of VAE treatment, further investigations are needed.
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liposarcoma (WDL), dedifferentiated liposarcoma (DDL), 
myxoid liposarcoma, pleomorphic liposarcoma, and lipo-
sarcoma not otherwise specified (NOS).4 DDLs are 
defined as non-lipogenic sarcomas that are juxtaposed to 
WDL; they may occur as a recurrence of WDL or may 
arise de novo (90%).5 DDLs are high-grade tumors that 
demonstrate an aggressive local growth and an increased 
risk of local recurrence and tumor-related death.2

Radical surgical excision remains to be the mainstay of 
treatment.5 Because of the typically large size and ana-
tomic complexity of these tumors upon diagnosis, a resec-
tion with microscopically negative margins is often not 
achieved and thus locoregional recurrence frequently 
occurs. Approximately 25% of patients will develop dis-
tant metastatic disease after the successful treatment of 
their primary tumor. The risk of metastasis increases to 
40% to 50% in tumors measuring >5 cm, in tumors located 
in the deep fascia, and in intermediate- or high-grade 
tumors.6 The 5-year disease-specific survival rates range 
from 20% to 69%,7 and the most important predictive fac-
tor for survival is tumor resectability.8 The reasons for 
unresectability are an extensive vascular involvement 
(aorta, vena cava, and/or iliac vessels) or the presence of 
multiple peritoneal implants.9

Viscum album extracts (VAEs) are obtained from 
European mistletoe (V. album L.), a hemiparasitic shrub 
that grows on different host trees (eg, ash [fraxini], apple 
[pini], oak [quercus], pine [pini]); VAEs contain various 
bioactive substances, the most studied of which are visco-
toxins and mistletoe lectins.10 Numerous studies have 
shown that VAE demonstrates strong cytotoxic and 
apoptosis-inducing effects, stimulates immune reactions, 
inhibits tumor cell migration and neo-angiogenesis, and 
downregulates various cancer genes involved in tumor 
progression.11-16 VAE is used as an injectable standard-
ized preparation and is administered parenterally (subcu-
taneous and intravenous); the dosing schedule of VAE is 
increased based on individual patient responses. The 

intratumoral or intracavitary application of VAE at high 
dosages has been reported occasionally.17-20 Studies found 
that VAE improved the quality of life of patients21,22 and 
had promising effects on prolonging the survival time23,24 
of cancer patients. Small trials and single case reports 
have described partial and complete tumor remissions 
usually after local high-dose VAE applications.25-28 To the 
best of our knowledge, this is the first reported case of 
DDL treated with VAE. However, the use of VAE has 
been studied in other types of sarcomas. In a randomized 
study with long-term follow-up, adjuvant VAE treatment 
prolonged the post-relapse disease-free survival after the 
second relapse in osteosarcoma patients (106 months 
[2-144] vs 7 months [3-134]).29 In this study, no relapse 
was observed in 5/9 patients in the VAE arm, whereas all 
patients in the etoposide arm showed relapses (HR = 0.287, 
95% CI: 0.076-0.884, P = .03). As described in a case 
report, the recurrent malignant fibrous histiocytoma 
(undifferentiated pleomorphic sarcoma) in the left lower 
extremity of a patient remitted after 12 intratumoral VAE 
applications; the patient remained recurrence-free for 
15 months under continuous subcutaneous VAE treatment.30 
Moreover, case series and preclinical studies have 
reported promising results for the treatment of sarcomas 
or sarcoma cells with VAE.31-34

Case Presentation

A 68-year-old Peruvian man had been suffering from lum-
bar pain for several days. His CT scan revealed a mass com-
pressing his right ureter and iliac vessels. He underwent 
exploratory laparotomy with radical resection of a retro-
peritoneal tumor (10 cm × 8.3 cm × 8 cm), as well as ileo-
cecectomy and ileocecal anastomosis. Pathological analysis 
(Figure 1) showed that the tumor was a DDL (T2 N0 M0, 
FNCLCC grade 2, stage IIIA, <50% necrosis, R0). This 
diagnosis was corroborated by immunohistochemistry 
markers (ie, the positivity of D33 and NSE and negativity of 

Figure 1.  Primary tumor of the patient. (A) Heterogeneous soft tissue tumor with irregular borders at the retroperitoneum in the 
right iliac fossa. (B) Biopsy of the tumor (×40): dedifferentiated liposarcoma FNGCLCC grade 2, abnormal mitosis.
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h-CD and S100). One month after the surgery (for details of 
the disease course, see Figure 2), his initial postoperative 
scan showed the absence of disease. However, 2 months 
later (3 months after the surgery), his new CT scan revealed 
a 1.6 cm × 2.3 cm mass anterior to the right iliac vessels 
(first recurrence). He received neoadjuvant chemotherapy 
with doxorubicin plus ifosfamide (6 cycles). Then he under-
went resection of the retroperitoneal tumor (R0) and right 
ureterectomy. The patient further received 3 cycles of doxo-
rubicin plus ifosfamide postoperatively. Eight months after 
chemotherapy (11 months after the second surgery), a con-
trol imaging revealed 2 anterior psoas masses measuring 
1.5 cm × 1.5 cm and 1.3 cm × 1 cm (second recurrence). 
The biopsy of one of the lesions revealed a malignant spin-
dle cell neoplasm compatible with DDL. Two months later, 
the CT scan showed that the masses had enlarged to 
3.0 cm × 1.9 cm and 2.1 cm × 1.6 cm. However, CT scans 
and a chest x-ray revealed no evidence of metastatic dis-
ease. The patient underwent a third surgery wherein the 2 
masses and a right pelvic mass were resected entirely (R0). 
At this point, the patient sought for different treatment 
options involving an integrative approach. Three months 
later, he came to the Centro Médico Antroposófico (CMA) 
and became our patient.

The recommended treatment was subcutaneous  
injections of VAE obtained from the host tree ash 
(AbnobaVISCUM® Fraxini); the injections were given 
thrice per week in increasing doses. The application of 
VAE Fraxini in the periumbilical area started at 0.2 mg; 

after 6 months, the dose was increased to 2 mg, which was 
then maintained for 7 months. The subcutaneous VAE 
injections occasionally induced self-limited local ery-
thema and swelling of the skin around the application site, 
which could be tolerated by the patient. Nine months after 
the VAE treatment was initiated (12 months after the third 
surgery), a retroperitoneal mass measuring 4.1 cm × 3.0 cm 
was noticed (third recurrence). After 5 more months, the 
dose of VAE was increased to 20 mg thrice per week. 
Three months later, the patient underwent resection (fourth 
surgery) of a right iliac fossa tumor (a mass measuring 
4.7 cm × 3.5 cm with a moderate amount of surrounding 
fibroadipose tissue) and a right juxtarenal psoas tumor (a 
well-encapsulated, focal fibro-fatty soft tissue measuring 
8.7 cm × 6.5 cm with central areas of probable necrosis). 
Both tumors were DDLs (FNCLCC grade 3, pT2b). The 
patient had a negative margin resection (R0) for the larger 
sarcoma, and the other exhibited focal involvement by the 
tumor. A cholecystectomy (mild chronic cholecystitis and 
cholelithiasis) and appendectomy were also performed, 
and both organs were negative for tumor. Additionally, he 
received 12 cycles of three-dimensional conformal radio-
therapy post-surgery.

As a result of the previous surgeries, which involved a 
partial right ureter resection with psoas bladder hitch, the 
patient developed obstructive renal failure as evidenced by 
the right ureteral obstruction and abnormal serum creatinine 
levels. The patient then underwent a right percutaneous 
nephrostomy with stent placement.

Figure 2.  Timeline of the patient with recurrent retroperitoneal dedifferentiated liposarcoma.
AI, doxorubicin (Adriamycin) + ifosfamide chemotherapy; RT, radiotherapy; ER, eribulin; SC, subcutaneous; IV VAE, intravenous Viscum album L. 
extract infusions.



4	 Integrative Cancer Therapies 

Throughout this time, the patient continued to receive 
VAE Fraxini. Follow-up magnetic resonance imaging was 
performed periodically post-surgery. Three-month breaks 
without VAE Fraxini application were set twice per year 
after obtaining the first negative follow-up magnetic reso-
nance imaging result. The frequency of subcutaneous VAE 
Fraxini application was reduced to twice per week from 
month 54 on. The patient reached a recurrence-free interval 
of 69 months; however, the magnetic resonance imaging 
performed on month 86 of VAE Fraxini treatment showed  
a mass in the right iliac fossa. The tumor measuring 
8.1 cm × 4.8 cm (FNCLCC grade 3, pT2b) was resected. 
The tumor showed areas of well-differentiated liposarcoma, 
which were mixed with areas of intermediate to highly 
dedifferentiated myxoid fibrosarcoma and high-grade 
undifferentiated pleomorphic sarcoma. The tumor was rela-
tively well-circumscribed and mostly surrounded by fibro-
connective and fibroadipose tissues of variable thickness. 
However, the resection margins were involved by the sar-
coma. One month after the surgery, the VAE treatment was 
resumed. The patient started receiving intravenous infusion 
of 100 mg VAE obtained from pine as host tree (Helixor® 
P); the injections were administered in 500 mL of standard 
saline solution over 2 hours thrice a week. The dose was 
increased by 100 mg per application until 400 mg was 
reached which was maintained until 12 applications were 
completed. Then, the patient was subjected again to subcu-
taneous injection with 20 mg VAE Fraxini thrice per week. 
Five months after the surgery, multiple abdominal and  
retroperitoneal nodular tumor implants were detected, and 
their number and size increased within the following 
9 months. For 2 weeks, the patient received intravenous 
infusion of VAE (Helixor® P, maximum dose: 400 mg) fol-
lowed by subcutaneous infusion of 20 mg VAE Fraxini. One 
of the implants caused urinary tract obstruction, and the 
patient developed renal and abdominal pain, which was 
treated with buprenorphine 20 mg/25 cm2 transdermal 
patches and with anthroposophic remedies (Wala® Solum 
Inject, Wala® Plexus coeliacus D15, Wala® Bryonia/
Stannum, Weleda® Formica comp injections, thrice per 
week). Weleda® Equisetum sulfuratum tostum D3 was 
applied (thrice a day) to support the urinary function. When 
the pain was relieved and controlled, intravenous infusions 
of VAE were resumed. He also received 1 cycle of eribulin 
(1.65 mg IV infusion). In month 103 of the VAE treatment, 
the patient underwent pleurodesis due to pleural effusion; 
however, he died 2 weeks later. Altogether, the patient 
received a total of 103 months (8.6 years) of VAE treatment 
and achieved 10.5 years of survival.

Within approximately 2 years during which the first 3 
surgeries were performed, the patient’s weight decreased 
from 84 kg to 71 kg. Since the VAE treatment started, the 
patient’s quality of life progressively improved as seen in 
his increased appetite, resulting in weight gain (up to 77 kg) 

during the low-dose VAE treatment. After the fourth sur-
gery, his weight was 70 kg to 74 kg. After the fifth surgery, 
his weight decreased to 66 kg and then increased again to 
70 kg (Figure 2). The ideal body weight based on his height 
(172 cm), gender, and age is 54.7 kg to 74.0 kg.

Antecedents and Concomitant Therapies

The patient was married and had 3 grown-up children. He 
had a history of tobacco use, but he quit after being diagnosed 
with DDL. He consumed alcoholic beverages occasionally. 
His medical history included diphtheria and hemorrhoidec-
tomy. His father died of leukemia, and his paternal uncle had 
an unknown cancer of the lower extremity. Further medica-
tions included allopurinol tablets for high blood uric acid 
level and a combination preparation of hydrocodone 10 mg 
and bitartrate and acetaminophen 500 mg tablets for left lum-
bar region pain. The patient stopped taking these medications 
on month 18 of VAE treatment.

Discussion

We report herein a case of a male patient with recurrent 
DDL localized in the retroperitoneum and treated with  
adjuvant VAE. He received a total of 103 months (8.6 years) 
of VAE treatment and achieved 10.5 years of survival.  
The patient died 11 months after the last recurrence of his 
multiple abdominal and retroperitoneum nodular tumor 
implants (5 months after his last surgery). With the increased 
dosage of VAE treatment, he attained a recurrence-free 
interval of 69 months (5.8 years), while after the 3 previous 
recurrences the intervals ranged from 3 months to 12 months. 
The first 4 recurrences were resected surgically. Neoadjuvant 
and adjuvant doxorubicin plus ifosfamide were adminis-
tered after the first recurrence, which was followed by a 
second recurrence after 11 months; after the third recur-
rence, the patient received radiotherapy as an additional 
treatment. For the fifth recurrence, the patient received 
eribulin as yet another additional treatment. VAE was 
started after the second relapse and was intensified after the 
subsequent relapses. During the VAE treatment, the patient 
reported improved quality of life.

A DDL behaves as a high-grade sarcoma with a high pro-
pensity for local recurrence and metastasis. Even a patient 
who undergoes complete tumor resection has high rates of 
future local recurrence.35 The 5-year local recurrence rates 
for DDL is 80% whereas that for WDL is 50%.3 Our patient 
underwent surveillance periodically for early detection of 
recurrences. His first recurrence was 3 months after the pri-
mary tumor resection. Then, he received neoadjuvant and 
adjuvant doxorubicin plus ifosfamide. In different clinical tri-
als, this combined chemotherapy has demonstrated a response 
rate of up to 12% to 34% depending on the subtypes, and a 
disease control rate of 45% to 77%.36-38 Our patient showed 
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an improved recurrence-free interval given that his second 
recurrence appeared 11 months later. The third recurrence 
appeared after approximately the same interval (14 months). 
Thus, the VAE dose was increased 10-fold to 20 mg. Most 
studies described relevant immune stimulation at high  
VAE dosages.39 High-dose VAE treatments are applied either 
subcutaneously,40 via intravenous infusion,27 or intratumor-
aurally17 to achieve an enhanced tumor control28 or to sub-
stantially improve the quality of life21,22,41-43 with occasional 
tumor remission.25-27,44,45 Prior to the fourth recurrence, the 
patient reached 69 months (5.8 years) of recurrence-free 
interval, during which the patient was subjected to a long-
term high-dose VAE treatment and 12 cycles of radiotherapy. 
Retrospective studies showed that the use of postoperative 
radiotherapy reduced the risk of local recurrence and 
extended the recurrence-free interval compared to when 
radiotherapy was not administered; however, the postopera-
tive radiotherapy exerted no effect on survival.46,47 VAE has 
been shown to in vitro and in vivo improve DNA-repair of 
radiation-, ultraviolet radiation-, and cyclophosphamide-
induced damage of lymphocytes and further in the gamma-
ray damaged peripheral blood mononuclear cells. This 
radioprotective effect could explain the reduction of adverse 
effects and the improved tolerability to radiotherapy in  
cancer patients treated with VAE.48 Furthermore, there are 
animal experiments that the combination of VAE and radio-
therapy increase the effectiveness of both.49 Altogether, the 
12 cycles of radiotherapy—adjuvant to continuous applica-
tion of VAE—could result in additional effectiveness. The 
occasional erythema and swelling around the application site 
were expected reactions, which indicated immune stimula-
tion and are used as bases for dose adaption.50

Histologically, a DDL has a broad morphologic spectrum. 
Usually, it has the appearance of an undifferentiated pleo-
morphic sarcoma or spindle cell sarcoma with moderate cel-
lularity and cellular atypia, wherein cells are disposed in 
loose fascicles and display pattern-less distributions with 
variable degrees of necrosis.2,5 Of the 2 tumors removed  
during the third recurrence, 1 had a moderate amount of sur-
rounding fibroadipose tissue, whereas the other was well-
encapsulated and had a focal fibro-fatty soft tissue with 
central areas of probable necrosis. Encapsulation is described 
as the formation of a layer of connective tissue that is inter-
posed between a neoplastic tissue and a normal tissue that 
encloses the tumor; encapsulation is associated with a better 
prognosis.51 Encapsulation of the tumor under VAE treat-
ment has been described in a case report on adenoid cystic 
carcinoma after intratumoral applications52; moreover, 
experts have reported that the use of intravenous VAE53 
induced an immune response against colorectal carcinomas. 
The tumor removed in the fourth recurrence was relatively 
well-circumscribed and mostly surrounded by fibroconnec-
tive and fibroadipose tissues of variable thickness. These fea-
tures—well-circumscribed and fibroconnective tissue—are 

the characteristics of the encapsulation process and of benign 
neoplasms that are frequently removed through surgery.51

Clinically, the curative management for localized DDL 
is surgical resection combined with or without radiother-
apy. There is an increasing number of studies on new 
molecular therapeutic targets and chemotherapy for the 
systemic treatment of patients with advanced or metastatic 
liposarcoma. For instance, in about 90% of WDL/DDL 
cases, the oncogene encoding cyclin-dependent kinase 4 
(CDK4) is continuously amplified; CDK4 is a crucial pro-
moter of cell proliferation.54 Thus, CDK4 expression was 
higher by approximately 10-fold in WDLS/DDLS than in 
normal fat tissue.55 Palbociclib—a CDK4/6 inhibitor—
showed a certain degree of efficacy in the treatment of 
CDK4+ WDL/DDL, reaching a 66% progression-free 
survival (PFS) rate at 12 weeks and a median PFS of 
18 weeks. However, palbociclib demonstrates a grade 3 to 
4 toxicity as seen in the occurrence of neutropenia (50%) 
and thrombocytopenia (30%).56 Meanwhile, VAE prepara-
tions (Viscum alone and Viscum + TT) have showed a 
strong downregulation of CDK4 in 3 osteosarcoma cell 
lines (U2OS, 143B, and Saos-2).57 In the fifth recurrence, 
our patient received eribulin, a microtubule inhibitor used 
after an anthracycline-containing regimen; the use of erib-
ulin demonstrated an overall survival advantage in lipo-
sarcoma and leiomyosarcoma.58

The reported 5-year overall survival for WDL (grade 1), 
grade 2 DDL, and grade 3 DDL were 93%, 57%, and 21%, 
respectively.59 The prognostic factors after the resection of 
locally recurrent retroperitoneal sarcomas are recurrence-
free interval length, surgical clearance, and histology. Long-
term tumor control and survival rates are poorer for patients 
with high-grade histologies,2,5 with rapidly progressing 
tumors,3 with short recurrence-free intervals,60 and with 
resected tumors with a positive margin.35,60 Our patient 
achieved 10.5 years of survival with improved quality of 
life.

There is experimental evidence that the bioactive prin-
ciples of VAE and especially mistletoe lectins and viscotox-
ins—alone or in combination—show anti-tumor properties 
by inducing apoptosis,14,61 by cell cycle interaction causing 
a substantial delay in progression to S phase,62 by affecting 
tumor angiogenesis13,63 and by gene modulation in tumor 
cells.64,65 Mistletoe pharmaceutical preparation has also 
been reported to contain molecular compounds that inhibit 
glycoprotein P (Gp-P),66 a protein that acts as a transmem-
brane drug pump and is part of the ABC multiple extrusion 
carrier proteins (ABCB1). This intentional inhibitory effect 
can lead to an increase in the cytoplasmic concentration of 
the drugs (chemotherapeutic agents) and their cytotoxicity.67 
Furthermore, some of the immunological activities of VAE 
from preclinical and clinical studies include the increase of 
leukocytes, eosinophils, granulocytes, and lymphocytes;68,69 
the induction of specific antibodies against VAE 
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constituents;70 the increase of activity of natural killer 
cells69 and granulocytes71 and the secretions of cytokines;72 
and the enhancement of dendritic cell maturation,73 cellular, 
and humoral immune response.74 The immunomodulating 
effects of VAE75-77 (enhancing the host defense system to 
promote tumor control) and possibly the antitumoral prop-
erties of VAE, along with the reports on prolonged survival 
of VAE-treated patients with other types of tumors,24,27,44,78 
have led us to presume that the adjunct VAE treatment con-
tributed to the favorable outcome in our patient. Regarding 
the current state of evidence, this paper presents a single 
case, so VAE applications cannot replace surgery or other 
effective anticancer treatments.

Conclusions

The case presented herein describes the long-time survival 
and the prolonged recurrence-free interval in a patient with 
retroperitoneal DDL treated with surgery, chemotherapy, 
radiotherapy, and long-term VAE injections. On the basis of 
the antitumoral (cell cycle delay and apoptosis induction) 
and immunomodulating effects of VAE and based on the 
reported prolonged survival of VAE-treated patients with 
other types of tumors, the adjunct VAE treatment is pre-
sumed to have contributed to the favorable outcome in our 
patient. Further investigations are needed to investigate the 
clinical relevance of VAE treatment in sarcomas.

Acknowledgments

We thank Dr. Cesar Vela-Velasquez from the Instituto de 
Investigación de Citopatología (CITOPAT) for the histological 
images and Dr. Yober Espinoza Zárate from “Centro Médico 
Antroposófico (CMA)” for MRI/CT scan images and reports. This 
case report was prepared following the CARE guidelines.79

Authors’ Contributions

M.R. conceptualized this report, wrote the manuscript, and pre-
pared the graph. Y.V. was the treating physician, provided the 
patient information, and reviewed the manuscript. P.W., G.S.K., 
and H.K supervised the writing of the report and the publication 
process and reviewed the manuscript. All authors have read and 
approved the final version of this manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
work was supported by “Stiftung Integrative Medizin, Stuttgart, 
Germany and Christophorus Stiftung, Stuttgart, Germany [263 
CST]”.

Informed Consent

Written informed consent regarding the publication of the patient’s 
medical report and the accompanying images was obtained from 
the patient himself before his death.

ORCID iDs

María Reynel  https://orcid.org/0000-0002-3899-9708
Paul G. Werthmann  https://orcid.org/0000-0002-1808-7787

References

	 1.	 Porter GA, Baxter NN, Pisters PWT. Retroperitoneal sar-
coma: a population-based analysis of epidemiology, surgery, 
and radiotherapy. Cancer. 2006;106(7):1610-1616. doi:10. 
1002/cncr.21761

	 2.	 Thway K, Jones RL, Noujaim J, Zaidi S, Miah AB, Fisher 
C. Dedifferentiated liposarcoma: updates on morphol-
ogy, genetics, and therapeutic strategies. Adv Anat Pathol. 
2016;23(1):30-40. doi:10.1097/PAP.0000000000000101

	 3.	 Park JO, Qin L-X, Prete FP, Antonescu C, Brennan MF, 
Singer S. Predicting outcome by growth rate of locally recur-
rent retroperitoneal liposarcoma: the one centimeter per 
month rule. Ann Surg. 2009;250(6):977-982. doi:10.1097/
sla.0b013e3181b2468b

	 4.	 Vilanova JC. WHO classification of soft tissue tumors. 
In: Imaging of Soft Tissue Tumors. Springer International 
Publishing; 2017:187-196. doi:10.1007/978-3-319-46679-
8_11

	 5.	 Thway K. Well-differentiated liposarcoma and dedifferenti-
ated liposarcoma: an updated review. Semin Diagn Pathol. 
2019;36(2):112-121. doi:10.1053/j.semdp.2019.02.006

	 6.	 Weitz J, Antonescu CR, Brennan MF. Localized extremity 
soft tissue sarcoma: improved knowledge with unchanged 
survival over time. J Clin Oncol. 2003;21(14):2719-2725. 
doi:10.1200/JCO.2003.02.026

	 7.	 Tan MCB, Brennan MF, Kuk D, et al. Histology-based clas-
sification predicts pattern of recurrence and improves risk 
stratification in primary retroperitoneal sarcoma. Ann Surg. 
2016;263(3):593-600. doi:10.1097/SLA.0000000000001149

	 8.	 Catton CN, O’Sullivan B, Kotwall C, Cummings B, Hao Y, 
Fornasier V. Outcome and prognosis in retroperitoneal soft tis-
sue sarcoma. Int J Radiat Oncol Biol Phys. 1994;29(5):1005-
1010. doi:10.1016/0360-3016(94)90395-6

	 9.	 Jaques DP, Coit DG, Hajdu SI, Brennan MF. Management of 
primary and recurrent soft-tissue sarcoma of the retroperito-
neum. Ann Surg. 1990;212(1):51-59. doi:10.1097/00000658-
199007000-00008

	10.	 Kienle GS, Kiene H. Die Mistel in Der Onkologie - Fakten 
Und Konzeptionelle Grundlagen. Schattauer Verlag; 2003.

	11.	 Singh BN, Saha C, Galun D, Upreti DK, Bayry J, Kaveri S V. 
European viscum album: a potent phytotherapeutic agent with 
multifarious phytochemicals, pharmacological properties 
and clinical evidence. RSC Adv. 2016;6(28):23837-23857. 
doi:10.1039/C5RA27381A

	12.	 Podlech O, Harter PN, Mittelbronn M, Pöschel S, Naumann 
U. Fermented mistletoe extract as a multimodal antitumoral 
agent in gliomas. Evidence-Based Complement Altern Med. 
2012;2012(October):1-15. doi:10.1155/2012/501796

https://orcid.org/0000-0002-3899-9708
https://orcid.org/0000-0002-1808-7787


Reynel et al	 7

	13.	 Elluru SR, Duong Van Huyen J-P, Delignat S, et  al. 
Antiangiogenic properties of viscum album extracts are 
associated with endothelial cytotoxicity. Anticancer Res. 
2009;29(8):2945-2950.

	14.	 Beztsinna N, de Matos MBC, Walther J, et al. Quantitative 
analysis of receptor-mediated uptake and pro-apoptotic activ-
ity of mistletoe lectin-1 by high content imaging. Sci Rep. 
2018;8(1):2768. doi:10.1038/s41598-018-20915-y

	15.	 Urech K, Buessing A, Thalmann G, Schaefermeyer H, 
Heusser P. Antiproliferative effects of mistletoe (Viscum 
album L.) extract in urinary bladder carcinoma cell lines. 
Anticancer Res. 2006;26:3049-3056.

	16.	 Felenda JE, Turek C, Stintzing FC. Antiproliferative potential 
from aqueous Viscum album L. preparations and their main 
constituents in comparison with ricin and purothionin on 
human cancer cells. J Ethnopharmacol. 2019;236:100-107. 
doi:10.1016/j.jep.2019.02.047

	17.	 Huber R, Barth H, Schmitt-Gräff A, Klein R. 
Hypereosinophilia induced by high-dose intratumoral and 
peritumoral mistletoe application to a patient with pancreatic 
carcinoma. J Altern Complement Med. 2000;6(4):305-310. 
doi:10.1089/10755530050120664

	18.	 Schad F, Atxner J, Buchwald D, et al. Intratumoral mistletoe 
(Viscum album L.) therapy in patients with unresectable pan-
creas carcinoma: a retrospective analysis. Integr Cancer Ther. 
2014;13(4):332-340. doi:10.1177/1534735413513637

	19.	 Steele ML, Axtner J, Happe A, Kröz M, Matthes H, Schad F. 
Use and safety of intratumoral application of european mistle-
toe (Viscum album L.) preparations in oncology. Integr Cancer 
Ther. 2015;14(2):140-148. doi:10.1177/1534735414563977

	20.	 von Schoen-Angerer T, Goyert A, Vagedes J, Kiene H, 
Merckens H, Kienle GS. Disappearance of an advanced 
adenomatous colon polyp after intratumoural injection with 
Viscum album (European mistletoe) extract: a case report. J 
Gastrointestin Liver Dis. 2014;23(4):449-452. doi:10.15403/
jgld.2014.1121.234.acpy

	21.	 Kienle GS, Kiene H. Review Article: Influence of Viscum 
album L (European mistletoe) extracts on quality of life 
in cancer patients: a systematic review of controlled 
clinical studies. Integr Cancer Ther. 2010;9(2):142-157. 
doi:10.1177/1534735410369673

	22.	 Tröger W, Galun D, Reif M, Schumann A, Stanković N, 
Milićević M. Quality of life of patients with advanced 
pancreatic cancer during treatment with mistletoe. Dtsch 
Aerzteblatt Online. 2014;111(29-30):493-502. doi:10.3238/
arztebl.2014.0493

	23.	 Ostermann T, Appelbaum S, Poier D, Boehm K, Raak C, 
Büssing A. A systematic review and meta-analysis on the 
survival of cancer patients treated with a fermented Viscum 
album L. extract (Iscador): an update of findings. Complement 
Med Res. 2020;27(4):260-271. doi:10.1159/000505202

	24.	 Tröger W, Galun D, Reif M, Schumann A, Stanković N, 
Milićević M. Viscum album [L.] extract therapy in patients 
with locally advanced or metastatic pancreatic cancer: a 
randomised clinical trial on overall survival. Eur J Cancer. 
2013;49(18):3788-3797. doi:10.1016/j.ejca.2013.06.043

	25.	 Orange M, Lace A, Fonseca MP, Von Laue BH, Geider S, 
Kienle GS. Durable regression of primary cutaneous B-cell 
lymphoma following fever-inducing mistletoe treatment: 

two case reports. Glob Adv Heal Med. 2012;1(1):18-25. 
doi:10.7453/gahmj.2012.1.1.006

	26.	 Werthmann PG, Huber R, Kienle GS. Durable clinical remis-
sion of a skull metastasis under intralesional Viscum album 
extract therapy: case report. Head Neck. 2018;40(7):E77-E81. 
doi:10.1002/hed.25320

	27.	 Werthmann PG, Hintze A, Kienle GS. Complete remission 
and long-term survival of a patient with melanoma metastases 
treated with high-dose fever-inducing Viscum album extract. 
Medicine (Baltimore). 2017;96(46):e8731. doi:10.1097/
MD.0000000000008731

	28.	 Orange M, Fonseca M, Lace A, von Laue HB, Geider S. 
Durable tumour responses following primary high dose induc-
tion with mistletoe extracts: two case reports. Eur J Integr 
Med. 2010;2(2):63-69. doi:10.1016/j.eujim.2010.04.001

	29.	 Longhi A, Cesari M, Serra M, Mariani E. Long-term follow-up 
of a randomized study of oral etoposide versus Viscum album 
fermentatum pini as maintenance therapy in osteosarcoma 
patients in complete surgical remission after second relapse. 
Sarcoma. 2020;2020:8260730. doi:10.1155/2020/8260730

	30.	 Waschakidze T. Intraläsionale Misteltherapie bei einer 
Patientin mit Liposarkom – eine Fallvignette aus Georgien. 
Der Merkurstab. 2016;69(3):205-207. doi:10.14271/DMS-
20638-DE

	31.	 Kirsch A, Hajto T. Case reports of sarcoma patients with 
optimized lectin-oriented mistletoe extract therapy. J Altern 
Complement Med. 2011;17(10):973-979. doi:10.1089/acm. 
2010.0596

	32.	 Twardziok M, Kleinsimon S, Rolff J, et  al. Multiple active 
compounds from Viscum album L. synergistically con-
verge to promote apoptosis in ewing sarcoma. PLoS One. 
2016;11(9):e0159749. doi:10.1371/journal.pone.0159749

	33.	 Stammer RM, Kleinsimon S, Rolff J, et al. Synergistic antitu-
mour properties of viscumTT in alveolar rhabdomyosarcoma. J 
Immunol Res. 2017;2017:4874280. doi:10.1155/2017/4874280

	34.	 Twardziok M, Meierhofer D, Börno S, et al. Transcriptomic 
and proteomic insight into the effects of a defined European 
mistletoe extract in ewing sarcoma cells reveals cellular stress 
responses. BMC Complement Altern Med. 2017;17(1):237. 
doi:10.1186/s12906-017-1715-2

	35.	 Lehnert T, Cardona S, Hinz U, et al. Primary and locally recur-
rent retroperitoneal soft-tissue sarcoma: local control and sur-
vival. Eur J Surg Oncol. 2009;35(9):986-993. doi:10.1016/j.
ejso.2008.11.003

	36.	 Judson I, Verweij J, Gelderblom H, et  al. Doxorubicin 
alone versus intensified doxorubicin plus ifosfamide for 
first-line treatment of advanced or metastatic soft-tissue sar-
coma: a randomised controlled phase 3 trial. Lancet Oncol. 
2014;15(4):415-423. doi:10.1016/S1470-2045(14)70063-4

	37.	 Le Cesne A, Judson I, Crowther D, et al. Randomized phase 
III study comparing conventional-dose doxorubicin plus ifos-
famide versus high-dose doxorubicin plus ifosfamide plus 
recombinant human granulocyte-macrophage colony-stimu-
lating factor in advanced soft tissue sarcomas: a trial of the 
Europe. J Clin Oncol. 2000;18(14):2676-2684. doi:10.1200/
JCO.2000.18.14.2676

	38.	 Edmonson JH, Ryan LM, Blum RH, et al. Randomized com-
parison of doxorubicin alone versus ifosfamide plus doxorubi-
cin or mitomycin, doxorubicin, and cisplatin against advanced 



8	 Integrative Cancer Therapies 

soft tissue sarcomas. J Clin Oncol. 1993;11(7):1269-1275. 
doi:10.1200/JCO.1993.11.7.1269

	39.	 Kienle GS, Grugel R, Kiene H. Safety of higher dosages of 
Viscum album L. in animals and humans - systematic review 
of immune changes and safety parameters. BMC Complement 
Altern Med. 2011;11(1):72. doi:10.1186/1472-6882-11-72

	40.	 Reynel M, Villegas Y, Kiene H, Werthmann PG, Kienle GS. 
Bilateral asynchronous renal cell carcinoma with lung metas-
tases: a case report of a patient treated solely with high-dose 
intravenous and subcutaneous Viscum album extract for a 
second renal lesion. Anticancer Res. 2019;39(10):5597-5604. 
doi:10.21873/anticanres.13754

	41.	 Pelzer F, Tröger W, Nat DR. Complementary treatment 
with mistletoe extracts during chemotherapy: safety, neu-
tropenia, fever, and quality of life assessed in a randomized 
study. J Altern Complement Med. 2018;24(9-10):954-961. 
doi:10.1089/acm.2018.0159

	42.	 Tröger W, Jezdic S, Zdrale Z, Tisma N, Hamre HJ, Matijasevic 
M. Quality of life and neutropenia in patients with early stage 
breast cancer: a randomized pilot study comparing additional 
treatment with mistletoe extract to chemotherapy alone. 
Breast Cancer Basic Clin Res. 2009;3(July):35-45.

	43.	 Kim K-C, Yook J-H, Eisenbraun J, Kim B-S, Huber R. 
Quality of life, immunomodulation and safety of adjuvant 
mistletoe treatment in patients with gastric carcinoma – a 
randomized, controlled pilot study. BMC Complement Altern 
Med. 2012;12(1):1104. doi:10.1186/1472-6882-12-172

	44.	 Werthmann PG, Saltzwedel G, Kienle GS. Minor regression 
and long-time survival (56 months) in a patient with malignant 
pleural mesothelioma under Viscum album and Helleborus 
niger extracts—a case report. J Thorac Dis. 2017;9(12):E106
4-E1070. doi:10.21037/jtd.2017.11.56

	45.	 Schläpfer D, Urech K. Three cases of remission of actinic 
keratosis, basal-cell carcinoma and squamous-cell carcinoma 
respectively by topical therapy with “Viscum album, Resina 
10%, Unguentum.” Phytomedicine. 2019;61:8. doi:10.1016/j.
phymed.2019.09.093

	46.	 Bonvalot S, Rivoire M, Castaing M, et al. Primary retroperi-
toneal sarcomas: a multivariate analysis of surgical factors 
associated with local control. J Clin Oncol. 2009;27(1):31-37. 
doi:10.1200/JCO.2008.18.0802

	47.	 Stoeckle E, Coindre JM, Bonvalot S, et al. Prognostic factors in 
retroperitoneal sarcoma: a multivariate analysis of a series of 
165 patients of the French Cancer Center Federation Sarcoma 
Group. Cancer. 2001;92(2):359-368. doi:10.1002/1097-
0142(20010715)92:2<359::aid-cncr1331>3.0.co;2-y

	48.	 Thronicke A, Oei S, Merkle A, Matthes H, Schad F. Clinical 
safety of combined targeted and Viscum album L. therapy in 
oncological patients. Medicines. 2018;5(3):100. doi:10.3390/
medicines5030100

	49.	 Jurin M, Zarković N, Hrzenjak M, Ilić Z. Antitumorous and 
immunomodulatory effects of the Viscum album L. preparation 
Isorel. Oncology. 1993;50(6):393-398. doi:10.1159/000227217

	50.	 Kienle GS, Mussler M, Fuchs D, Kiene H. Individualized inte-
grative cancer care in anthroposophic medicine. Integr Cancer 
Ther. 2016;15(4):478-494. doi:10.1177/1534735416640091

	51.	 Barr LC. The encapsulation of tumours. Clin Exp Metastasis. 
1989;7(3):277-282. doi:10.1007/BF01753680

	52.	 Werthmann PG, Helling D, Heusser P, Kienle GS. Tumour 
response following high-dose intratumoural application of 
Viscum album on a patient with adenoid cystic carcinoma. 
BMJ Case Rep. 2014;2014:bcr2013203180-bcr2013203180. 
doi:10.1136/bcr-2013-203180

	53.	 Kienle GS, Mussler M, Fuchs D, Kiene H. Intravenous 
mistletoe treatment in integrative cancer care: a qualitative 
study exploring the procedures, concepts, and observations 
of expert doctors. Evidence-Based Complement Altern Med. 
2016;2016:4628287. doi:10.1155/2016/4628287

	54.	 Yang L, Chen S, Luo P, Yan W, Wang C. Liposarcoma: 
advances in cellular and molecular genetics alterations and 
corresponding clinical treatment. J Cancer. 2020;11(1):100-
107. doi:10.7150/jca.36380

	55.	 Singer S, Socci ND, Ambrosini G, et al. Gene expression profil-
ing of liposarcoma identifies distinct biological types/subtypes 
and potential therapeutic targets in well-differentiated and dedif-
ferentiated liposarcoma. Cancer Res. 2007;67(14):6626-6636. 
doi:10.1158/0008-5472.CAN-07-0584

	56.	 Dickson MA, Tap WD, Keohan ML, et al. Phase II trial of 
the CDK4 inhibitor PD0332991 in patients with advanced 
CDK4-amplified well-differentiated or dedifferentiated lipo-
sarcoma. J Clin Oncol. 2013;31(16):2024-2028. doi:10.1200/
JCO.2012.46.5476

	57.	 Kleinsimon S, Longmuss E, Rolff J, et  al. GADD45A and 
CDKN1A are involved in apoptosis and cell cycle modulatory 
effects of viscumTT with further inactivation of the STAT3 
pathway. Sci Rep. 2018;8(1):5750. doi:10.1038/s41598-018-
24075-x

	58.	 Setola E, Noujaim J, Benson C, Chawla S, Palmerini E, Jones 
RL. Eribulin in advanced liposarcoma and leiomyosarcoma. 
Expert Rev Anticancer Ther. 2017;17(8):717-723. doi:10.108
0/14737140.2017.1344098

	59.	 Gronchi A, Collini P, Miceli R, et  al. Myogenic differen-
tiation and histologic grading are major prognostic deter-
minants in retroperitoneal liposarcoma. Am J Surg Pathol. 
2015;39(3):383-393. doi:10.1097/PAS.0000000000000366

	60.	 MacNeill AJ, Miceli R, Strauss DC, et al. Post-relapse out-
comes after primary extended resection of retroperitoneal sar-
coma: a report from the trans-atlantic RPS Working Group. 
Cancer. 2017;123(11):1971-1978. doi:10.1002/cncr.30572

	61.	 Seifert G, Jesse P, Laengler A, et  al. Molecular mecha-
nisms of mistletoe plant extract-induced apoptosis in acute 
lymphoblastic leukemia in vivo and in vitro. Cancer Lett. 
2008;264(2):218-228. doi:10.1016/j.canlet.2008.01.036

	62.	 Harmsma M, Ummelen M, Dignef W, Tusenius KJ, 
Ramaekers FCS. Effects of mistletoe (Viscum album L.) 
extracts iscador on cell cycle and survival of tumor cells. 
Arzneimittelforschung. 2006;56(6A):474-482. doi:10.1055/ 
s-0031-1296815

	63.	 Elluru S, Van Huyen J, Wootla B, et  al. Tumor regres-
sive effects of Viscum album preparations – exploration 
of immunomodulatory mechanisms. Med (Buenos Aires). 
2007;67(Supl. II):85-89.

	64.	 Yang P, Jiang Y, Pan Y, et  al. Mistletoe extract fraxini 
inhibits the proliferation of liver cancer by down-regulating 
c-Myc expression. Sci Rep. 2019;9(1):6428. doi:10.1038/
s41598-019-41444-2



Reynel et al	 9

	65.	 Wagschal I, Eggenschwiler J, von Balthazar L, et  al. Gene 
expression signatures of pathways alterations in tumor cells 
caused by plant extracts. Med (Buenos Aires). 2007;67(Supl. 
II):97-106.

	66.	 Engdal S, Nilsen OG. Inhibition of P-glycoprotein in 
Caco-2 cells: effects of herbal remedies frequently used by 
cancer patients. Xenobiotica. 2008;38(6):559-573. doi:10. 
1080/00498250801986969

	67.	 Matthes H, Friedel WE, Bock PR, Zänker KS. Molecular 
mistletoe therapy: friend or foe in established anti-tumor pro-
tocols? A multicenter, controlled, retrospective pharmaco-
epidemiological study in pancreas cancer. Curr Mol Med. 
2010;10(4):430-439. doi:10.2174/156652410791317057

	68.	 Huber R, Rostock M, Goedl R, et  al. Mistletoe treatment 
induces GM-CSF- and IL-5 production by PBMC and 
increases blood granulocyte- and eosinophil counts: a placebo 
controlled randomized study in healthy subjects. Eur J Med 
Res. 2005;10(10):411-418.

	69.	 Büssing A, Rosenberger A, Stumpf C, Schietzel M. Development 
of lymphocyte subsets in tumor patients after subcutaneous 
administration of mistletoe extracts. Forsch Komplementarmed. 
1999;6(4):196-204. doi:10.1159/000021253

	70.	 Klein R, Classen K, Berg PA, Lüdtke R, Werner M, Huber 
R. In vivo-induction of antibodies to mistletoe lectin-1 and 
viscotoxin by exposure to aqueous mistletoe extracts: a ran-
domised double-blinded placebo controlled phase I study in 
healthy individuals. Eur J Med Res. 2002;7(4):155-163.

	71.	 Hajto T. Immunomodulatory effects of iscador: a Viscum 
album preparation. Oncology. 1986;43 Suppl 1:51-65. doi:10. 
1159/000226420

	72.	 Gosset P, Tsicopoulos A, Wallaert B, et al. Increased secretion 
of tumor necrosis factor alpha and interleukin-6 by alveolar 

macrophages consecutive to the development of the late asth-
matic reaction. J Allergy Clin Immunol. 1991;88(4):561-571. 
doi:10.1016/0091-6749(91)90149-i

	73.	 Kim J-J, Hwang Y-H, Kang K-Y, et al. Enhanced dendritic 
cell maturation by the B-chain of Korean mistletoe lectin 
(KML-B), a novel TLR4 agonist. Int Immunopharmacol. 
2014;21(2):309-319. doi:10.1016/j.intimp.2014.05.010

	74.	 Yoon TJ, Yoo YC, Kang TB, et  al. Cellular and humoral 
adjuvant activity of lectins isolated from Korean mistle-
toe (Viscum album colaratum). Int Immunopharmacol. 
2001;1(5):881-889. doi:10.1016/s1567-5769(01)00024-8

	75.	 Schink M, Tröger W, Dabidian A, et  al. Mistletoe extract 
reduces the surgical suppression of natural killer cell activ-
ity in cancer patients. A randomized phase III trial. Forsch 
Komplementarmed. 2007;17:9-17. doi:10.1159/000098135

	76.	 Büssing A. Immune modulation using mistletoe (Viscum album 
L.) extracts iscador. Arzneimittelforschung. 2011;56(06):508-
515. doi:10.1055/s-0031-1296818

	77.	 Oei SL, Thronicke A, Schad F. Mistletoe and immuno-
modulation: insights and implications for anticancer thera-
pies. Evidence-Based Complement Altern Med. 2019;2019: 
5893017. doi:10.1155/2019/5893017

	78.	 Ziegler R, Grossarth-Maticek R. Individual patient data meta-
analysis of survival and psychosomatic self-regulation from 
published prospective controlled cohort studies for long-term 
therapy of breast cancer patients with a mistletoe prepara-
tion (Iscador). Evidence-Based Complement Altern Med. 
2010;7(2):157-166. doi:10.1093/ecam/nen025

	79.	 Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D. 
The CARE guidelines: consensus-based clinical case report 
guideline development. J Clin Epidemiol. 2014;67(1):46-51. 
doi:10.1016/j.jclinepi.2013.08.003




