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ABSTRACT
The abscopal effect, also known as extra-local, is a phenomenon in which local treatment of a neoplastic 

lesion causes regression of metastatic lesions located at a considerable distance from it.

The mechanism of this phenomenon is still not fully understood, however, there are some assumptions 

about its pathophysiology. In 2004, it was postulated for the first time that the immune system might be 

responsible for anti-cancer activities in this mechanism. This study aims to present the phenomenon of 

the abscopal effect, its probable mechanisms, to discuss the anti-tumor effect of radiotherapy combined 

with immunotherapy, and to present clinical cases. 
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Introduction

The abscopal effect, also known as extra-local, is 
a phenomenon in which local treatment of a neoplastic 
lesion causes regression of metastatic lesions located 
at a considerable distance from it. R.H. Moles first in-
troduced the term “abscopal effect” in 1953 in relation 
to the effects of ionizing radiation that were observed 
at some distance from the irradiated site but within the 
same organism [1]. The word abscopal comes from 
Latin, from the prefix “ab” meaning — apart and “sco-
pos” — the purpose of the action. Topical radiotherapy 
has been shown in many case reports to induce an 
abscopal effect in various types of cancer, including in 
melanoma, esophageal adenocarcinoma, hepatocel-
lular carcinoma, renal cell carcinoma, or lymphomas 
[2–5]. In the case of hematological neoplasms, such 
as lymphomas or leukemias, there is rather a pseu-
do-abscopal effect, which results from the circulation 
of lymphocytes in the irradiation field during its du-
ration [6]. Due to the existing differences, this study 
deals with the abscopal effect occurring in the course 
of non-hematological neoplasms. The mechanism of 

this phenomenon is still not fully understood, however, 
there are some assumptions about its pathophysiology.  
In 2004, it was postulated for the first time that the im-
mune system might be responsible for anti-cancer activ-
ities in this mechanism [7]. Since then, more and more 
data have appeared to support these assumptions. This 
study aims to present the phenomenon of the abscopal 
effect and its probable mechanisms; it will discuss the 
anti-tumor effect of radiotherapy combined with immu-
notherapy and present a few examples of clinical cases.

It should also be emphasized that the abscopal 
effect is a phenomenon separate from the so-called 
neighborhood effect, also known as the radiation, in-
duced bystander effect (RIBE). The latter is based on 
the response of neoplastic cells that are close to the 
irradiated volume but not directly exposed to ionizing 
radiation [8]. The neighborhood effect is not the subject 
of this article.

Mechanisms responsible for the abscopal effect

There are several independent mechanisms respon-
sible for the abscopal effect. Responses to radiation-  
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-induced stress and inflammation play a key role. Local 
activation of intratumor or peritumor cells of the immune 
system can induce distal immune responses, as well as 
factors secreted by irradiated cells in the surrounding 
tissue, which can affect more distant cells. In all the 
cases, the in vivo abscopalous effects are mediated by 
cytokines released by activated T cells, which can move 
from irradiated to non-irradiated fields [9].

Radiation-induced cytokine release

Radiotherapy induces both local and systemic 
cytokine release. Cytokines play an important role in 
cell signaling during inflammation, mediate acute and 
late tissue responses, and possibly extraneous tumor 
regression. Irradiation and the formation of free oxygen 
radicals are accompanied by the activation of macro-
phages and the production of cytokines such as IL-1a, 
IL-1b, IL-6, TNF-alpha, TGF-b, or IFN type I [10, 11].

The radiation-induced cascade of type I and II inter-
ferons within the tumor plays a very important role in the 
anti-tumor immune response. It is necessary for the acti-
vation and function of dendritic cells and T lymphocytes 
(IFNb). Type I IFNs stimulate the cross-presentation of 
antigen by dendritic cells, enhance the maturation of  
T lymphocytes in the lymph nodes, and thus enhance 
the action of T lymphocytes against cancer cells. In turn, 
activated T lymphocytes and NK cells secrete type II 
interferons (IFNg) increase the expression of MHC class 
I on tumor cells, ultimately resulting in their increased 
recognition by the immune system. Moreover, IFNg 
has been shown to modulate the tumor vasculature to 
improve T cell transport, and type I IFNs increase T cell 
recruitment by stimulating the secretion of chemokines 
[12]. Most importantly, the efficacy of radiotherapy in 
immunocompetent tumor-bearing mice was abolished 
in the absence of type I IFN signaling [13].

Radiation-induced activation of the immune 
system

The process of eliciting the anti-tumor immune effect 
induced by radiation therapy involves several steps 
including promoting the uptake of dying tumor cells 
by dendritic cells, cross-presentation of tumor-derived 
antigens, and activation of T cells.

As in the case of immune reactions to bacterial or 
viral antigens, the occurrence of the abscopal effect 
requires the activation of cells of the immune system 
against neoplastic antigens [12]. Local irradiation of 
a neoplastic tumor may lead to immunogenic cell death 
(ICD) [14], a type of apoptosis that leads to an increase 
in the immune system response and the release of many 
alarmin-like antigens called DAMP (damage-associated 
molecular patterns, e.g. calreticulin, ATP, HMGB1, IFN 
type I), which induce an anti-tumor response [15]. These 

antigens can be recognized and processed by anti-
gen-presenting cells within the tumor, such as dendritic 
cells. The next step in inducing an immune response is 
reaching secondary lymphoid organs to present tumor 
antigens to T lymphocytes. For this purpose, dendritic 
cells migrate to the lymph nodes, where CD8 + T 
lymphocytes recognize tumor antigens presented to 
them in combination with MHC class I molecules [16]. 
As a result of the subsequent activation, cytotoxic  
T lymphocytes secrete cytokines that support or acti-
vate subsequent cells of the immune system or directly 
destroy neoplastic cells. Cytotoxic T cells circulate in 
the bloodstream and are therefore able to destroy any 
remaining cancer cells in distant parts of the body that 
have not been irradiated. Irradiation has been shown 
to increase the T cell response to antigen presentation. 
This effect may be even more pronounced with ste-
reotaxic radiotherapy [17–19]. It has been shown that 
an increase in tumor-specific cytotoxic T lymphocytes 
correlates with the occurrence of the abscopal effect in 
patients [20]. On the other hand, the abscopal effect 
is impossible to observe after an experimental reduc-
tion of the number of T lymphocytes in various animal 
models [21, 22].

Other mechanisms

Another mechanism responsible for the occurrence 
of the anti-tumor abscopal effect may depend on the 
function of the p53 gene, as presented in one of the pub-
lications. The authors showed that this effect was not 
observed in the absence of functional p53 or in mice in 
which it was pharmacologically inhibited [23]. It can be 
assumed that many other mechanisms are responsible 
for the abscopal effect, which are not yet fully under-
stood, but which are the subject of intensive research.

A combination of immunotherapy and radiation 
therapy to increase the anti-cancer effect

The abscopal effect of ionizing radiation is often 
blocked by the immunosuppressive microenvironment 
inside the irradiated tumor, which prevents effective 
stimulation of T lymphocytes. During its growth, the 
tumor generates immune escape mechanisms that 
allow it to remain beyond the control of the immune 
system [24]. For example, tumor cells can reduce 
MHC class I expression or produce immunosuppres-
sive cytokines. The overexpression of PD-L1 (and. 
Programmed death-ligand 1, a ligand for the cell death 
receptor) is also observed in the plasma membrane of 
neoplastic cells [25]. The PD-1 receptor (programmed 
death-1) together with the PD-L1 ligand create a specific 
checkpoint – a physiological mechanism designed to 
protect healthy cells of the body against self-destruction 
by host lymphocytes. In the case of neoplastic cells, 
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this is a negative phenomenon, as it allows tumor cells 
to escape from the surveillance of the immune sys-
tem. This explains why the abscopal effect is so rarely 
seen in patients receiving radiation alone. The use of 
immune checkpoint inhibitors (ICI), i.e. antibodies that 
work synergistically with radiotherapy, allows for an 
abscopal effect. The combination of immunomodulatory 
drugs, such as ipilimumab [a monoclonal antibody that 
blocks the cytotoxic T lymphocyte-associated antigen 4  
(CTLA-4)] and pembrolizumab (a monoclonal antibody 
directed against the PD-1 receptor), may partially reacti-
vate the systemic anti-tumor immune responses induced 
after local radiation therapy of tumors [26].

In order to strengthen the immune response against 
metastatic changes in neoplasms of various origins, 
research has begun on combining radiotherapy with 
immunomodulating drugs. So far, many different sub-
stances have been tested for their ability to enhance 
the systemic anti-cancer effect. However, the optimal 
combination of radiation dose and fractionation with 
immunomodulating drugs is still the subject of intense 
research. Currently, the greatest hopes are related to 
CTLA-4 inhibitors and PD1/PD-L1 inhibitors.

CTLA-4 inhibitors

CTLA-4 is expressed on the surface of T lymphocytes 
activated as a result of contact with the antigen but is ab-
sent on T-lymphocytes. Therefore, CTLA-4 is expressed 
in lymphocytes showing the presence of CD28 [27]. 
CTLA-4 acts primarily as a molecule that inhibits the ac-
tivation of T lymphocytes [28]; thus it is an element of the 
negative feedback loop of the immune response. There-
fore, blocking CTLA-4 is considered a promising immu-
notherapeutic method to enhance the anti-tumor immune 
response, and a series of preclinical and clinical studies 
have shown the anti-tumor activity of CTLA-4 blockade in 
solid tumors, primarily in melanoma patients.

One of the articles by Postow et al. [20] showed 
a 30-fold increase in the rate of antibodies to NY-
ESO-1 caused by radiotherapy. NY-ESO-1 is an antigen 
expressed in 30-40% of patients with advanced melano-
ma. Patients with a high percentage of NY-ESO-1 anti-
bodies have an increased likelihood of benefiting from 
ipilimumab treatment [29]. Thus, it has been proven that 
radiotherapy increases the effectiveness of ipilimumab 
[20]. This combination-treatment strategy has shown 
encouraging results in clinical trials and has been ap-
proved as a treatment for metastatic melanoma by the 
US Food and Drug Administration (FDA) [30].

In one retrospective study, Grimaldi et al. [31] 
documented promising results in patients with ad-
vanced melanoma treated with ipilimumab followed 
by radiotherapy. Of 21 patients, 11 (52%) experienced 
an abscopal effect, including 9 who achieved a partial 
response and 2 who achieved stable disease. The over-

all survival (OS) in patients with the abscopal effect was 
22.4 months, compared with 8.3 months for patients 
who did not experience this effect. Similarly, in another 
retrospective analysis, Koller et al. [32] showed that in 
patients with advanced-stage melanoma who received 
ipilimumab in combination with radiotherapy, median 
OS and complete response rates increased significantly 
compared to those who did not receive such treatment. 
Nevertheless, more research is needed to combine 
radiotherapy with CTLA-4 blocking therapy.

PD-1/PD-L1 inhibitors

As with anti-CTLA-4 treatment, inhibition of the 
PD-1/PD-L1 immune checkpoint enhances the activa-
tion of T lymphocytes, thus facilitating cell-dependent 
anti-tumor immunity [33, 34]. In one retrospective study 
of patients with metastatic melanoma who received 
PD-1 checkpoint inhibitors, Aboudaram et al. compared, 
among others, survival data and overall response rates in 
patients receiving concomitant or no radiation therapy. Of 
the 59 patients who received PD-1 blockade, 17 received 
palliative radiotherapy. The objective response rate, in-
cluding the percentage of complete and partial responses, 
was significantly higher in the group receiving radiother-
apy compared to the group not receiving radiotherapy 
after 10 months of follow-up, and one respondent had an 
abcopal effect. The 6-month disease-free survival and OS 
were slightly higher in the group of patients undergoing 
radiotherapy compared to the group not receiving radio-
therapy [35]. Among other studies conducted so far, it is 
also worth quoting Ahmed’s work from 2016 [36]. In this 
study, 26 patients with brain metastases received radiation 
therapy in combination with nivolumab, which resulted in 
increased survival (OS) compared to standard therapy.

While there are many encouraging reports on the 
combination of radiotherapy and anti-PD-1/PD-L1 anti-
bodies, the frequency of the abcopal effects is still unde-
fined. The key seems to be to identify those patients who 
are most likely to respond to the treatment, therefore 
there is a need for additional or ongoing studies that 
will determine characteristics of such patients.

Clinical cases

Hepatocellular carcinoma

Nakanishi et al. [4] presented the case of a 79-year-
old patient diagnosed with multifocal hepatocellular 
carcinoma (HCC), whose disease regressed after 
irradiation of one of the lesions. The man was admitted 
for the treatment of many intrahepatic HCC tumors, 
diagnosed on the basis of computed tomography (CT) 
and angio-CT, and elevated levels of AFP and PIVKA-II 
in the blood serum without histopathological confirma-
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tion. The treatment consisted of selective transcatheter 
embolization of the artery and external beam radiation 
therapy (EBRT) up to a total dose of 48 Gy aimed at the 
dominant lesion in the right lobe of the liver. The remain-
ing HCC changes were left untreated. After 5 months, 
both the treated and untreated lesions regressed, which 
was visualized in CT and angio-CT.

Another case of a 63-year-old male with HCC located 
in the right lobe of the liver was reported by Okuma et 
al. [37]. The patient underwent dilated right-sided lobec-
tomy of the liver. The diagnosis of HCC was confirmed 
by histopathological examination. Eighteen months after 
surgery, the patient developed a single metastasis to 
the right lung and a single metastasis in the mediastinal 
lymph node. The patient underwent EBRT for a changed 
node in the mediastinum to relieve symptoms such as 
coughing and moderate hemoptysis. The total dose 
was 60.75 Gy and the fractional dose was 2.25 Gy. The 
patient did not receive any other treatment. The CT 
scan performed after radiotherapy showed a reduction 
in the lesion in the mediastinal lymph node, as well as 
a reduction in the size of the metastatic lesion in the lung 
that was outside the irradiation field, and a significant de-
crease in the level of AFP in the blood serum. During the 
10-year follow-up, no chest recurrence was observed.

Merkel cell carcinoma

The only case of an abscopal effect in Merkel cell 
carcinoma has been reported by Cotter et al., and it 
concerned a 70-year-old patient with a primary tumor 
on the right lower leg [38]. One month after resection 
of the primary lesion and irradiation of the right shin 
area, multiple skin metastases on the right lower limb 
appeared. Eleven of the resulting changes in the upper 
part of the lower leg were irradiated using high-dose 
brachytherapy up to a total dose of 12 Gy in 2 equal 
fractions. Two lesions located in the lateral ankle of 
the right leg and the plantar part of the foot remained 
non-irradiated. All skin lesions, both irradiated and 
non-irradiated, completely disappeared within a few 
weeks after the end of treatment. During the 25-month 
follow-up, the patient did not develop any skin lesions 
in the above-mentioned locations.

Lung adenocarcinoma

Another case concerns a 78-year-old patient who 
was diagnosed with adenocarcinoma affecting both 
lungs [39]. There was a locally advanced tumor in the 
upper lobe of the left lung and a synchronous tumor 
in the lower lobe of the right lung. Both changes were 
verified by biopsy and were adenocarcinomas. The 
lesion in the left lung was treated with radiotherapy up 
to a total dose of 60 Gy in 30 fractions with simultaneous 

chemotherapy with carboplatin and paclitaxel. After 
5 weeks of treatment, there was a complete response. 
The patient then received a single 26 Gy fraction using 
stereotactic ablative radiation therapy (SABR) alter-
nately in the right lung. The response was assessed 
by a positron emission tomography/CT (PET-CT) scan. 
The study performed 14 days after SABR showed an 
increased metabolism in the lesion located in the lower 
lobe of the right lung and the appearance of a new me-
tastasis in the right adrenal gland. In the examination 
performed on day 70 after SABR, a similar result was 
obtained with an additional focus on metastasis in the 
right humerus. The patient was offered chemotherapy, 
which she refused. Subsequent PET-CT studies showed 
a decrease in metabolic activity in the lesion in the right 
lung and the area of   metastatic lesions in the adrenal 
gland and humerus. Moreover, the study performed 
12 months after the end of SABR showed a complete 
response in all locations.

Golden et al. [40] presented the first case concern-
ing the abscopal effect in a treatment-resistant lung 
cancer treated with radiotherapy in combination with 
ipilimumab. The description concerned a 64-year-old 
patient with metastatic adenocarcinoma of the lung. Af-
ter multiple lines of chemotherapy and prior lung irradi-
ation, the disease progressed. New metastatic changes 
appeared in the liver, in the sacrum, and the peraortic 
lymph nodes, and later also in the thoracolumbar spine, 
pelvic bones, and the right humerus. The patient was 
given ipilimumab and radiotherapy to one of the meta-
static lesions in the liver to induce an abscopal effect. 
The technique of intensity-modulated radiation therapy 
was used up to a total dose of 30 Gy in 5 fractions ad-
ministered over 2 weeks. The first course of ipilimumab 
was introduced during radiotherapy, followed by 3 more 
cycles. After radiotherapy in combination with ipilim-
umab, imaging tests were performed, which showed 
a significant regression of the lesion in the liver after 
2.5 months. PET-CT examination performed 5 months 
after radiotherapy showed a reduction in changes in 
the liver, bones, and lung. Histopathological evaluation 
of the persistent supraclavicular lymph node showed 
a high percentage of CD8+ cells. The normalization of 
tumor markers was also observed. The patient remained 
without any signs of disease for one year of follow-up.

Esophageal adenocarcinoma

The case described by Bruton and Truong [3] 
concerned a 74-year-old patient with esophageal 
adenocarcinoma with metastases to the periophageal 
lymph nodes and the abdominal lymph nodes at the 
level of the right renal vessels [3]. The patient received 
palliative radiotherapy to the area of   the primary tumor in 
the esophagus and regional lymph nodes up to a total 
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dose of 30 Gy in 10 fractions. The lymph nodes in the 
abdominal cavity were outside the irradiation area. 
A CT scan 1.5 months after the end of radiotherapy 
showed a persistent thickening in the lower esopha-
gus and a reduction in the volume of metastatic lymph 
nodes. The patient refused the offer of chemotherapy 
but remained under surveillance. A subsequent CT scan 
after another 5 months of follow-up showed a complete 
response within the irradiated area including the primary 
tumor and regional lymph nodes, and a stable meta-
static lymph node at the right renal vein. After another 
8 months, a PET scan was performed which showed 
little residual activity in the distal part of the esophagus 
and no activity in the irradiated and non-irradiated 
lymph nodes.

Renal cell carcinoma

Wersäll et al. [5] described 4 cases of the abscopal 
effect in the course of renal cell carcinoma. The first one 
concerned an 83-year-old patient in poor general con-
dition diagnosed with right kidney cancer with multiple 
metastases to the lymph nodes in the hilum area and 
the lungs. Due to the general condition of the patient, 
she was not subjected to surgical treatment, but it was 
decided to treat the primary lesion in the right kidney 
(6 cm in diameter) with stereotaxic radiotherapy (8 Gy 
in 4 fractions at 3 fractions per week and heterogeneous 
dose distribution). The CT examination performed after 
2 years of follow-up showed almost complete regression 
in the lymph nodes in the hilum area and complete 
regression of metastatic changes in the lungs. The 
primary irradiated lesion in the right kidney remained 
unchanged (5.5 cm in diameter).

The second patient was a 64-year-old patient with re-
nal cell carcinoma of the right kidney, 7 cm in diameter, 
who underwent primary nephrectomy. Two months lat-
er, the patient developed multiple bilateral lung metasta-
ses and was treated with interferon together with inter-
leukin 2 (IL-2). One month after starting therapy, it was 
discontinued due to side effects. Due to the patient’s 
interest in stereotaxic radiotherapy, it was decided to 
start this form of treatment aimed at metastatic lesions 
in the lungs. Irradiation was administered in 5 shifts in 
2 sessions separated by an interval of 2 months. The 
5-month CT scan showed complete or partial regression 
of irradiated lesions and complete regression of one 
and partial regression of five non-irradiated metastatic 
lesions. It was decided to use stereotaxic radiotherapy 
directed at lesions showing partial regression that had 
not been previously irradiated. Six months before the 
last irradiation, the patient was also treated with a low 
dose of thalidomide (50 mg/day). Six months after the 
end of radiotherapy, a CT scan was performed, which 
showed regression of the treated lesions and no ap-

pearance of new lesions. Four years after the end of 
treatment, the patient did not relapse.

The third described case concerned a 69-year-old 
man diagnosed with renal cell carcinoma of the right 
kidney, 10 cm in diameter, with metastases to the 
lungs. The patient underwent primary nephrectomy, 
after which he received stereotaxic radiotherapy for 
the two largest lung metastases up to a total dose of 
30 Gy (2 fractions of 15 Gy each). A CT scan performed 
3 months after the end of radiotherapy showed com-
plete regression of changes subjected to irradiation 
and partial regression of other changes in the lungs.

The last described patient, aged 55, was diagnosed 
with renal cell carcinoma of the right kidney with exten-
sive involvement of the lymph nodes. A nephrectomy 
was attempted, but it was unsuccessful due to the 
extensive changes in the intraoperative evaluation. The 
primary lesion was irradiated with stereotaxic radiothera-
py (8 Gy in 4 fractions, 3 fractions a week). Two months 
after the end of treatment, the patient developed a new 
suspicious focal lesion in the left lung with a diameter of 
5 mm, while the remaining lesions were stable on the 
CT examination. The PET-CT scan performed 5 months 
after the end of radiotherapy did not show any activity 
in any of the lesions, and the control examinations per-
formed after 6 and 9 months did not show the previously 
described lesion in the lung and showed stabilization 
of the remaining lesions.

The occurrence of the abscopal effect in the course 
of kidney cancer was also observed by Ishiyama et al. 
[41]. The case report concerned a 61-year-old patient 
who underwent a left-sided nephrectomy for renal cell 
carcinoma with metastases to the adrenal gland. Other 
metastatic lesions were also imaged in both lungs, 
mediastinum, left hip socket, vertebrae of the thoracic 
spine, and in the brain. The patient received treatment 
including radiosurgery (RS) for metastatic lesions in the 
brain at a dose of 18 Gy and stereotaxic radiotherapy for 
changes in the spine up to a total dose of 40 Gy given 
in 5 fractions. The patient did not receive any systemic 
therapy. The first follow-up CT scan one month after 
the end of treatment showed a slight regression of 
changes in the non-irradiated lungs and mediastinum. 
These changes gradually decreased in subsequent 
studies and were slightly noticeable after 4 months. In 
the meantime, the patient developed new brain me-
tastases one month and three months after stopping 
treatment, however, previously irradiated lesions were 
well controlled. New metastatic lesions also underwent 
RS. After 2.5 years, all previously present changes re-
mained stable and no new metastatic lesions appeared. 
The mixed response observed in this case, including 
simultaneous regression of changes and disease pro-
gression, led the author of the publication to suggest 
that the occurrence of the abscopal effect may depend 
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on the organ involved and is probably blocked by the 
blood-brain barrier. 

Melanoma

In 2012, Postow et al. [20] noticed a correlation be-
tween the immune system and the abscopalous effect in 
a 33-year-old female patient diagnosed with metastatic 
malignant melanoma expressing NY-ESO-1. The primary 
lesion was located on the skin of the upper back. The 
lesion was excised with an appropriate margin of healthy 
tissues and sentinel node biopsy was performed in the 
left feed. After a few years, the disease progressed and 
a metastatic focus appeared in the paraspinal pleura; 
there were also changes in the hilum of the right lung 
and the spleen. The patient started treatment with ipili-
mumab as a maintenance treatment. In order to relieve 
pain in the right part of the back caused by paraspinal 
metastatic lesions, it was decided to implement pallia-
tive radiotherapy in the area of   the above-mentioned 
focus. The intensity-modulated radiation therapy tech-
nique was applied to a total dose of 28.5 Gy in 3 frac-
tions. A CT scan performed one month after the end 
of radiotherapy showed no response in the irradiated 
lesion, therefore, it was decided to administer another 
course of ipilimumab. Four months later, the previously 
irradiated paraspinal lesion regressed completely, and 
the non-irradiated lesions located in the hilum of the 
right lung and the spleen also regressed. In the CT scan 
performed 10 months after the end of radiotherapy, the 
disease picture remained stable.

In the same year, another case of the abscopal effect 
was described during ipilimumab therapy in combination 
with radiotherapy [42]. It concerned a 57-year-old man 
diagnosed with malignant melanoma with metastases, 
including to the liver. The patient was treated with two 
cycles of ipilimumab, followed by irradiation of 2 out of 
8 metastatic changes in the liver with stereotaxic radio-
therapy and another two additional cycles of ipilimumab. 
A PET-CT scan performed after 4 months showed that 
there was a complete response in all metastatic lesions, 
including non-irradiated liver lesions and the lesion lo-
cated in the subcutaneous tissue of the armpit, which 
completely disappeared after 2 months.

Another case of the abscopal effect in melanoma 
was presented by Stamell et al. [43]. In a 67-year-old 
patient, the disease comprised a primary lesion located 
on the scalp and numerous satellite lesions. Despite 
chemotherapy, the primary lesion progressed and was 
then irradiated with a 2 cm margin. The total dose of 
24 Gy was applied in 3 fractions, using an electron beam 
with an energy of 6 MeV. After 8 months of observation, 
the primary lesion became flat, showed little pigmen-
tation, but without clinical signs of the residual tumor 
mass. Neighboring satellite outbreaks not covered by 

the irradiation area also completely regressed. The pa-
tient has relapsed with metastases to the lymph nodes 
in the neck and the brain. The lesions in the neck lymph 
nodes were removed during surgery, while the brain 
metastases were treated with RS and immunotherapy 
with ipilimumab. This treatment showed an increase in 
antibody titers against melanoma-associated A3 antigen 
(MAGE-A3), indicating a systemic anti-tumor immune 
response. The patient remained without relapse 7 years 
after the end of treatment. 

Giant cell tumor of bone

An atypical case of the abscopal effect in a 26-year-
old patient with a giant cell tumor of the left ulna was 
observed at the Lower Silesian Oncology Center in 
Wrocław [44]. In the patient, dissemination of the 
disease was ruled out and the tumor was removed 
together with resection of 1/3 of the distal ulna. The 
postoperative histopathological examination revealed 
signs of potential malignancy and a tendency to re-
currence. Approximately 2 years after the surgery, the 
patient’s disease recurred in the previously operated 
area. Additionally, imaging studies revealed numerous 
metastases in both lungs. The patient was enrolled in 
denosumab treatment in a clinical trial, from which he 
was withdrawn after some time due to lung progres-
sion. Then chemotherapy was administered, during 
which the disease progressed further. It was decided 
to change the chemotherapy regimen to ifosfamide 
and to apply palliative radiotherapy to the area of   the 
forearm tumor up to a dose of 30 Gy in 10 fractions, 
after which an improvement was achieved. Palliative 
ifosfamide chemotherapy was also continued. During 
the therapy, local improvement and stabilization of the 
disease in the lungs were observed, but after some time 
the lesions progressed both in the lungs and in the limb. 
The patient was qualified for renewed radiotherapy to 
the recurrence area up to a dose of 30 Gy in 10 frac-
tions. After the treatment was completed, subsequent 
imaging studies showed a gradual reduction in changes 
in the lungs. After 1.5 years of follow-up, the disease 
stabilized, with no signs of progression and no symp-
toms related to the disease.

Summary and future lines of research 
to increase the incidence of abscopal 
effects in radioimmunotherapy

To date, many retrospective clinical trials of com-
bination therapy with radiotherapy and checkpoint 
inhibitors have been conducted. However, before such 
treatment of metastatic neoplastic disease is consid-
ered standard, it is necessary to conduct thorough 
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prospective randomized studies. The subject of the 
research should also include issues such as optimal 
dosing regimens of checkpoint inhibitors, regimens 
of combining radiotherapy with immunomodulating 
drugs, and optimal dosing and fractionation regimens 
of radiotherapy in the context of radioimmunotherapy, 
in order to induce effective abscopal effects. It seems 
that the wider use of stereotaxic radiotherapy and RS, 
which are becoming more and more common in the 
treatment of neoplastic lesions of various locations, may 
increase the chances of an abscopal effect. While the 
combination of immunotherapy and radiation therapy 
has shown promising results in the treatment of many 
solid tumors, not all patients experienced the abscopal 
effect. Therefore, it is also necessary to identify effec-
tive biomarkers that could predict abscopal effects in 
patients receiving combination radioimmunotherapy 
regimens. In addition, validated biomarkers would help 
select the right patients, identify optimal therapeutic 
strategies, and predict treatment response. 
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