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Radiation Recall After the COVID-19 Vaccine:
Two Cases and a Review of the Literature
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Radiation recall is a localized
inflammatory reaction occurring in a
previously irradiated site months to
years after discontinuing ionizing ra-
diation exposure.! It is frequently as-
sociated with chemotherapy agents,
especially anthracyclines. To the best
of our knowledge, this report is the
first description of radiation recall
postmastectomy dermatitis and
radiation recall proctitis in 2 patients
after the vaccine for COVID-19.

Our case series adds to the limited
existing literature regarding the
potential effects of the vaccine that
providers should be aware of when
counseling patients.

Case Summary
Case 1

Patient 1 is a 43-year-old woman
who initially self-palpated a left
breast lump in 2019. She underwent
a diagnostic mammogram and
ultrasound of her left breast, which
showed 2 irregular masses, 1 at the 1
o’clock position 10 cm from the nipple
measuring up to 5.8 cm, and 1 at the 2
o'clock position 5 cm from the nipple
measuring up to 1.7 cm. She was also

found to have abnormal lymph nodes
in the left axilla. Core-needle biopsy
of her 2 left breast masses and her left
axillary lymph node showed invasive
ductal carcinoma, grade 3, ER-, PR+,
Her2+. Genetic testing was positive
for BRCA1 mutation. Metastatic work-
up including a computed tomography
(CT) scan, bone scan, and MRI of

the brain was negative. Final stage
was ¢T3 N1 MO.

Patient 1 was started on neo-
adjuvant docetaxel, carboplatin,
Herceptin, and Perjeta (TCHP)
for 6 cycles followed by bilateral
nipple-sparing mastectomy with
left-sided axillary lymph node dissec-
tion completed in June 2020. There
was minimal residual breast tissue,
and the patient had tissue expanders
placed at the time of mastectomy
for reconstruction. Surgical pathol-
ogy showed pathologic complete
response in the left breast and axilla,
ypT0 NO. The patient then started on
maintenance Herceptin for 1 year.
She also underwent postmastectomy
radiation 50 Gy in 25 fractions to the
left chest wall and regional lymph
nodes (axillary level I-III, supracla-
vicular [SCV], and internal mammary

nodes [IMN]) completed in October
2020. The patient experienced some
mild grade 1 dermatitis at the end

of treatment, but this fully resolved

1 to 2 months after treatment, with
minimal residual hyperpigmentation
in the left axilla.

Patient 1 received her first Mod-
erna vaccine in March 2021 and her
second on April 2, 2021. On April 12,
2021, the patient developed low-
grade fevers and malaise with left
breast erythema, edema, and ten-
derness in the field of prior radiation
(Figure 1). This was initially believed
to be related to an infection, so the
patient was started on Bactrim,
with subsequent improvement in
erythema and edema. However,
skin reaction continued to worsen
with development of dry and moist
desquamation. She was managed
with nitroglycerin cream and
Neosporin and was later diagnosed
with radiation recall dermatitis. She
was also incidentally diagnosed with
hypothyroidism by her primary care
physician around this time, with TSH
of 54, and was started on levothy-
roxine. After 6 months, the patient’s
left breast is nearly fully healed with
no more wet desquamation and she
will be able to proceed with planned
implant exchange surgery. The only
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persistent clinical finding is some
residual hyperpigmented skin, with
mild capsular contracture around the
tissue expander.
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Figure 1. Radiation recall dermatitis in patient 1 at 4 different time points: 17 days after the Moderna vaccine (A), 33 days
after the Moderna vaccine (B), 41 days after the Moderna vaccine (C), and 4 months after the Moderna vaccine (D).

Case 2

Patient 2 is a 69-year-old man who
was initially found to have an elevat-
ed PSA of 5.1 in 2018. Digital rectal
examination showed no palpable
masses or nodules (T1c disease). MRI
of the prostate showed focal findings
suspicious for neoplasm in the left
posterolateral peripheral apex with
capsular margin intact; overall sus-
picion was PI-RADS 4/5. Subsequent
biopsy showed Gleason 3+4 disease
in 3/12 cores. Patient 2 then under-
went prostatectomy in October 2018,
with surgical pathology showing
Gleason 4+3 disease, confined to the
prostate without extracapsular or
seminal vesicle invasion (pT2), and
negative margins. PSA decreased
to 0.2 in 2019, but never became
undetectable, and later rose to 0.3
in 2020, which was concerning for
residual disease. The patient then
received 45 Gy in 25 fractions to the
pelvic lymph nodes with a sequential
boost to 70.2 Gy in 39 fractions to the
prostate bed, completed in August
2020. He received concurrent Lupron
for 6 months. Patient 2 experienced
some mild grade 1 urinary frequency
and urgency at the end of treatment,
but this fully resolved 2 to 3 months
after treatment.

Patient 2 received his first Pfizer
vaccine on January 19, 2021, and
his second on February 9, 2021.

On February 27, 2021, the patient
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contacted his primary care office

reporting worsening rectal bleeding.
He then developed severe rectal
pain. This prompted a colonoscopy
in March, which showed ulcerated
friable rectal mucosa in the distal

10 cm of the rectum. Biopsy was
consistent with radiation colitis, no
dysplasia or malignancy. The patient
was treated with Anusol supposito-
ries and Proctofoam. Over the next
several months, his rectal ulcer and
rectal pain improved and the rectal
bleeding resolved. It is unlikely that
radiation dose contributed to his
proctitis given his rectum V65 was
only 18%, much lower than the V65 <
35% acceptable limit.

Discussion

Radiation recall is believed to
be alocal hypersensitivity reaction
triggered by the upregulation of
inflammatory cytokines that were
already increased in the area of irra-
diation.! Reactions typically appear
within days to weeks after exposure
to the precipitating agent and can
vary in severity. The treatment for
radiation recall typically involves
stopping the precipitating agent and
administering steroidal or nonsteroi-
dal anti-inflammatory medications
until symptoms resolve.

Currently, the incidence of
radiation recall after COVID-19
vaccination is unknown, and only 4

published reports have document-
ed such reactions.>® A summary of
these case reports is in Table 1. Most
cases of radiation recall caused by
the COVID-19 vaccine are grade 1 to
2 and have mostly occurred in the
skin, although there is 1 published
case report of a recall pneumonitis
occurring in lung.

Radiation recall typically occurred
around 5 to 7 days after vaccina-
tion, although 2 cases show that it
sometimes presents within hours, as
described by Stewart et al and Steber
et al.>® Most patients had a history
of prior radiation within 1 year of
receiving the COVID-19 vaccine.
However, 1 patient experienced radi-
ation recall dermatitis 2 years and 3
months after completion of radia-
tion.* This was confirmed by biopsy,
which showed edema, lymphocyte
exocytosis, and dermal collageni-
zation and fibrosis, all consistent
with radiation recall dermatitis. It
is surprising to see radiation recall
phenomenon occur after such a long
interval from the time of completion,
and more evidence is needed before
generalizing. Our 2 patients fit the
presentation described in previ-
ous case reports.

Initially, it was unclear if patient
1’s newly diagnosed hypothyroidism
was related to the postmastectomy
radiation or the Moderna vaccine.
Hypothyroidism is a known late side
effect of curative radiation to the
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Table 1. Documented Cases of Radiation Recall Dermatitis After the COVID-19 Vaccine

PATIENT RADIATION DETAILS  VACCINE TYPE RADIATION TO VACCINE TO RECALL REACTION
VACCINE INTERVAL  INTERVAL
Present case 1 43 F with left 50 Gy in 25 Moderna 6 months 10 days Grade 2 dermatitis
breast cancer fractions to the
left chest wall and
lymph nodes
Present case 2 69 M with 45 Gy in 25 Pfizer 6 months 2 weeks Grade 2 proctitis
recurrent prostate  fractions to
cancer the pelvis with
sequential boost
to 70.2 Gy to the
prostate bed
Steber? 66 M with 45 Gy in 15 Moderna 6 months Hours Grade 2
metastatic lung fractions to the pneumonitis
cancer right hilum and
mediastinum
68 M with 50 Gy in 25 Pfizer 6 months 1 week Grade 2 dermatitis
metastatic fractions to the
sarcoma left posterior chest
wall
Soyfer®
64 M with 39 Gyin 13 Pfizer 1 month 1 week Grade 1 dermatitis
metastatic fractions to the
sarcoma right anterior chest
wall
Afacan* 60 F with 30 Gyin 10 Sinovac 2 years and 3 1 week Grade 1 dermatitis
metastatic fractions to 2 months
melanoma lesions on the right
medial leg
Stewart® 50 F with right 66 Gy in 33 AstraZeneca 6 months Hours Grade 1 dermatitis
parotid gland fractions to the
cancer right head and
neck
Key: M = male; F = female
neck region in patients with head breast irradiation covering the SCV Conclusion
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and neck cancer and lymphomas,
but it is not commonly associated
with patients who receive breast
irradiation. The incidence of hy-
pothyroidism caused after breast
irradiation was characterized by
Choi et al.® It was found that the rate
of hypothyroidism at 3 years was
0.8% in patients receiving whole-
breast radiation (WBRT) alone and
2.2% in patients receiving regional
nodal irradiation, including the SCV
(RNI-SCV). The mean thyroid dose
was 2 Gy in patients receiving WBRT
alone and 8 Gy in patients receiving
RNI-SCV. Upon review of patient 1,
her mean thyroid dose was around
20 Gy, which likely contributed to her
hypothyroidism. This suggests that
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has a mild to moderate risk of causing
hypothyroidism, and providers should
consider setting dose constraints to the
thyroid gland and counseling patients
of this risk. Regarding the risk of hypo-
thyroidism after the COVID-19 vaccine,
the incidence is unknown, but most
case reports document subacute thy-
roiditis and not immediate hypothy-
roidism.”1° The classic presentation of
subacute thyroiditis involves neck pain
with initial hyperthyroidism followed
by a transient period of hypothyroid-
ism. Patient 1 did not present with
neck pain or initial hyperthyroidism,
leading us to suspect that the radia-
tion was the causal agent, possibly
exacerbated by the patient’s radiation
recall dermatitis.

This case report highlights 2 inter-
esting cases of radiation recall, 1 of a
patient with prior breast irradiation,
and the other with prior pelvic irradi-
ation who developed radiation recall
dermatitis and radiation recall proc-
titis, respectively, within 1 to 2 weeks
of receiving the second dose of the
COVID-19 vaccine. To the best of our
knowledge, this case series is the first
description of radiation recall post-
mastectomy dermatitis and radiation
recall proctitis after the COVID-19
vaccine. Both patients had tolerated
their course of radiation well, with
mild grade 1 acute toxicities, but
had a much more significant grade 2
reaction shortly following COVID-19
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vaccine administration. It appears
that the radiation recall reactions
present in many locations of the body,
such as skin, lung, and rectum based
on published reports. Given the rela-
tive novelty of the COVID-19 vaccine,
it is important to highlight these 2 cas-
es to better inform providers about
the possible effects of the vaccine and
help them counsel patients accord-
ingly, especially if the booster vaccine
becomes widely available. However,
given the rarity of this phenomenon,
COVID-19 vaccination should still be
highly encouraged for all patients.
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