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Abscopal effect of radiation on lymph node metastasis in
esophageal carcinoma: A case report and literature review
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Abstract. The Abscopal effect is a rare phenomenon observed
in the treatment of metastatic cancer, where localized irradia-
tion causes a response in non-irradiated tumor sites. Due to
the recent success of immunotherapies, the Abscopal effect
of radiation therapy has received renewed clinical interest.
However, there is limited knowledge regarding the Abscopal
effect and radiotherapy treatment of patients with esophageal
carcinoma. The present study reports the case of a 65-year-old
male patient, who presented with esophageal carcinoma and
lymph node metastasis. A transthoracic esophagectomy with
left cervical, mediastinal and abdominal lymphadenectomies
was performed. A total of 4 cycles of chemotherapy and main-
tenance therapy with Pembrolizumab was performed until
September 2016. Metastases in the left retroperitoneal lymph
node in addition to extensive metastases to the pelvic lymph
node were observed. The patient received Cyberknife radio-
therapy with a dose of 42 Gy in 6 daily fractions targeted at the
left retroperitoneal lymph node. Two months after radiation
therapy, a positron emission tomography-computed tomog-
raphy scan revealed complete regression of all lymph node
metastases. There is increasing clinical evidence supporting
the efficacy of the Abscopal effect, which may be initiated
by high-dose radiation. Further research is required to make
the Abscopal effect clinically relevant, however it may have
potential as a treatment option.

Introduction

Radiotherapy (RT) is the generally prescribed treatment for
localized cancer (1,2). However, evidence from clinical and
experimental data has suggested that there may be tumor
regression at non-irradiated tumor sites in addition to at the
irradiated site (so called abscopal effects) (3-5). The Abscopal
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effect is a rare phenomenon, which is probably associated with
an immune effect triggered by a high-dose of radiation. The
biological mechanism underlying this effect remain to be eluci-
dated. An potential mechanism involved in radiation-induced
immune response which can convert immunologically
‘cold’ tumors into ‘hot’ tumors. Including the upregulation
of immunogenic surface molecules after RT and antigen
processing and Modulation the tumor microenvironment
via secreted factors (6,7). The combination of radiation and
immunotherapy might be a useful strategy for the treatment of
malignant tumors. Esophageal cancer has been ranked as the
sixth leading cause of cancer-related death over the world (8).
Radiation is the main treatment for esophageal cancer (8).
Some clinical trials to evaluate immunotherapy in combina-
tion with radiation are currently underway (NCT02476123 and
UMIN000021480). Here, we describe a case of a gentleman
with esophageal carcinoma and lymph node metastasis, who
received only focal radiation treatment to one metastastic
lymph node, and complete and sustained radiological regres-
sion of other metastases.

Case report

In late March 2016, a 65-year-old male patient presented with
esophageal carcinoma and lymph node metastasis. The patient
had an upper gastrointestinal endoscopy screening, which
revealed an esophageal lesion 25 cm from the incisors. A trans-
thoracic esophagectomy with left cervical, mediastinal, and
abdominal lymphadenectomies was carried out. The results
of the biopsy showed undifferentiated invasive squamous cell
carcinoma and multiple lymph node metastases. A follow-up
positron emission tomography (PET) scan showed a fluoro-
deoxyglucose avid lesion at the retroperitoneal lymph nodes
(Fig. 1). The patient was given an intravenous chemotherapy
regimen of three weekly doses of cisplatin (80 mg/m?) and
docetaxel (75 mg/m?). A subsequent PET-CT scan indicated a
complete response without tumor activity after 1 month (Fig. 2).

The patient received a total of 4 cycles of chemotherapy
until August 2016. Subsequently, maintenance therapy was
administered. Pembrolizumab was given at 2 mg/kg on day 1
of every 2-week cycle. In September 2016, lymph node metas-
tases were detected again. A PET-CT scan showed apparent
metastases of the left retroperitoneal lymph node in addition
to extensive metastases in the pelvic lymph node (Fig. 3).
The patient reported feeling weak and could not tolerate
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Figure 1. Positron emission tomography scan of retroperitoneal lymph node metastasis following an operation.

Figure 2. Positron emission tomography scans showing a complete remission of the lymph node metastasis prior to second chemotherapy.

chemotherapy. The patient received Cyberknife with a dose At the same time, peripheral blood samples were
of 42 Gy in 6 daily fractions (Fig. 4). Two months after radia-  collected during treatment for metastases detection. The
tion therapy, a PET-CT scan showed, surprisingly, a complete  changes in TP53 and RB1 mutations were used to quantify
regression of the lymph node metastases (Figs. 5 and 6). the circulating tumor DNA (ctDNA) using Bio-Rad QX200
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Figure 3. Positron emission tomography scans showing left retroperitoneal lymph node and pelvic lymph node metastasis during maintenance therapy with

Pembrolizumab.

Figure 4. Radiation dosimetry plan for the lymph nodes.

droplet digital PCR system during treatment with radiation
and Pembrolizumab. Mutant allele concentration (copies/ul,
CMUT) and wild-type allele concentration (copies/ul, CWT)
were calculated in the test. The primers and probes were
synthesized by Geneseeq Biotech (NanJing, China). The TP53
and RB1 mutation was evaluated by mutant allele frequency
(MAF). MAF was calculated as: MAF=CMUT/(CMUT +

CWT). Approximately 49 days after the start of the combi-
nation therapy, abundances of TP53 mutation dropped
from 13-4%, abundances of RBI mutation dropped from
9-1%. Between November 2016 to June 2017, the patient
underwent maintenance therapy with Pembrolizumab and the
disease remained stable with no imaging evidence of disease
recurrence.
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Figure 5. Positron emission tomography scans showing a complete regression of the lymph node metastasis at 2 month following Cyberknife.

Discussion

It has been demonstrated that immunotherapies with PD-1
checkpoint inhibitors may be a potent new therapeutic option
in malignant neoplasms. Kojima et al reported data on
nivolumab for patients with advanced eosophageal squamous
cell carcinoma (ESCC) who were not preselected by PD-L1
status. The median overall survival was 12.1 months in the
64 evaluable patients and PR rate and CR rate were 15.6 and
1.6%, respectively. There were no treatment-related deaths (9).
Another result from KEYNOTE-028 indicated that 52.2% of
patients with advanced esophageal carcinoma that were treated
by Pembrolizumab showed some degree of tumor shrinkage
and had manageable side effects (10).

In a clinical setting, despite being rare, the benefit of a
combination of immune checkpoint inhibitors and RT has also
been observed. Our patient presented with regression of the
non-irradiated lymph node metastases after treatment with
stereotactic ablative radiotherapy (SABR). This case is an
example of the so-called ‘Abscopal effect’. The phenomenon
of the Abscopal effect was first described by R.H. Mole in
1953 (11). With the recent success of immunotherapies, using
the Abscopal effect of RT has garnered renewed clinical interest
however, there is limited knowledge about the Abscopal effect
and RT in the treatment of patients with esophageal carcinoma.
However, RT alone is insufficient to induce the Abscopal
effect. Some preclinical experiments have shown that check-
point inhibitors could be radiosensitizing therapies that cause

at least local tumor control (12). In a case report, a patient with
metastatic non-small cell lung cancer (NSCLC) who started
on ipilimumab plus RT for a liver metastasis had a striking
systemic response (13). Of note, Grimaldi reported a study
enrolling 21 patients with advanced melanoma who emerge
disease progressed after receiving the immunoadjuvant ipili-
mumab (anti-CTLA4) and then RT for cranial or extracranial
sites was executed, which resulted in an Abscopal response
in 11 patients (52%), median overall survival was superior
in patients that exhibited the Abscopal effect compared with
nonresponders (14). In another study, a clinical case series
using a stereotactic radiation regimen in 16 patients, including
12 cases of metastatic melanoma, 2 metastatic NSCLC, and
2 metastatic renal cell carcinoma was conducted. Only three
patients with melanoma developed an Abscopal effect; 18.7%
of the patients involved (15). Yazan Abuodeh reviewed a total
of 46 cases of the Abscopal effect that had been identified from
1969 to 2014 with a median radiation dose of 31 Gy, median
follow-up time of 17.5 months, and the median documented
time to notice the Abscopal effect was 2 months (5).

It is unclear about which dose/fractionation regimens
optimally enhance the antitumor immune response of RT
combined with immunomodulation. However some clinical
studies have investigated this. A phase I/II clinical study of
34 patients with metastatic castration-resistant prostate cancer
were treated with ipilimumab and 8 Gy fractions in bone metas-
tases. A complete response was reported in one patient, stable
disease in six patients, and prostate-specific antigen decreases
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Figure 6. The abscopal response of the pelvic lymph node.

of >50% were recorded (16). Raffaella Marconi reviewed the
Abscopal effect in preclinical models. SABR treatments with
a high biological equivalent dose (BED) could be considered
to be an effective strategy in triggering the Abscopal effect. In
particular, while a BED of 60 Gy is applied the probability of
stimulating the Abscopal effect is 50%. The article indicted
the hypothesis that the occurrence rate of Abscopal effects in
preclinical models increaseing with BED (17).

In this case study, ctDNA was used to monitor the tumor
burden. Recent clinical results reported on the use of cell-free
DNA to monitor tumor burden during anti-PD1 immuno-
therapy. L. Cabel reported that ctDNA was measured at the
baseline in 10 out of 15 patients with non-small cell lung
cancer, uveal melanoma or microsatellite-unstable colorectal
cancer who were treated by nivolumab or pembrolizumab
monotherapy. Baseline ctDNA was a significant prognostic
factor in terms of progression-free survival (18). In another
study, Nicolas Guibert monitored the level of KRAS-mutated
ctDNA in serial plasma samples from two patients with adeno-
carcinoma who had experienced pseudo-progression. ctDNA
showed rapid and dramatic decreases in the pseudo-progressive
patients, whereas it was strongly increased in the progressive
patient (19).

We have reported a case of the Abscopal effect treated
with cyberknife RT until lymph node metastasis regression
occurred in the unirradiated lymph node in esophageal carci-
noma. There is increasing clinical evidence supporting the
efficacy of the Abscopal effect initiated by high-dose radiation

treatment. Further research to make the Abscopal effect clini-
cally relevant is worth exploring.
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