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Abstract

Radiation recall reaction is an acute inflammatory response evident in previously irradiated fields,
induced by chemotherapy administration. Sixteen-year-old female with relapsed nasopharyngeal
carcinoma was treated with gemcitabine and oxaliplatin. Disease remission was observed after
four cycles. After the seventh cycle, patient developed acute pain and swelling involving the neck
muscles. The affected muscles were within the previous irradiation field. Her symptoms improved
with corticosteroid treatment. In contrast to other chemotherapy agents, gemcitabine can induce
recall reaction involving deeper tissues. Gemcitabine therapy should be discontinued in the event
of a radiation recall, as subsequent exposure will likely exacerbate symptoms.
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Introduction

Combined modality therapy with surgery, irradiation, and chemotherapy is the standard of
care for many pediatric solid tumors. While the adverse effects of an individual modality is
well known, the adverse events resulting from interaction between the modalities is not well
understood. The toxicity of radiation therapy is influenced by multiple factors including the
tissue volume irradiated, daily and cumulative dose, fraction size and schedule, treatment
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techniques, patient age, physiologic reserve, co-morbidities, and genetics. Radiation therapy
toxicity may also depend on concomitant chemotherapy; a quintessential example is the
phenomenon of ‘radiation recall’ reaction secondary to subsequent systemic chemotherapy.!

D’Angio initially described a radiation recall reaction as an acute inflammatory response
evident in previously irradiated fields that is induced when chemotherapy is administered
after radiotherapy.! Chemotherapeutic agents reported to cause a radiation recall reaction
include dactinomycin, anthracyclines (doxorubicin), taxanes (docetaxel), and antimetabolites
(gemcitabine).2~ It is unclear whether the association of a radiation recall reaction with
these agents is representative of a class effect, dosing regimen, or simply resultant of their
prevalent application.? The skin is the most common site of a radiation recall reaction,
comprising about two-thirds of reported cases.}2 The remaining third arise in other sites
such as muscle or internal organs.1>8 Previous reports describing gemcitabine-induced
radiation recall reactions have predominantly been in non-cutaneous sites with a majority
involving soft tissues and internal organs, occurring weeks to months after radiation
therapy.1:246.-8 Here, we report a pediatric patient with radiation recall myositis secondary
to gemcitabine administration.?

Case Presentation

A 16 year old previously, healthy female presented with a five month history of bilateral
neck swelling. Computed tomography (CT) and magnetic resonance imaging (MRI) of the
head and neck revealed a nasopharyngeal mass and bilateral cervical lymphadenopathy.
Whole body positron emission tomography (PET) scan was negative for distant metastasis.
Left neck nodal biopsy revealed World Health Organization (WHO) Grade 3
undifferentiated nasopharyngeal carcinoma. The patient was diagnosed with a clinical Stage
I11 (T2N2MO0) nasopharyngeal carcinoma. She was treated with induction chemotherapy
with cisplatin and 5-fluorouracil followed by concurrent cisplatin and radiation therapy to
the head and neck to a total dose of 70.2 Gy using intensity modulated radiation therapy
(IMRT).

At treatment culmination, the patient experienced acute right hip pain. Positron emission
tomography (PET) revealed multiple osseous lesions along the axial skeleton and a
paravertebral mass at the level of the eighth to tenth thoracic vertebrae concerning for
disease progression. The patient was started on chemotherapy with gemcitabine (1000
mg/m?) and oxaliplatin (100 mg/m?2) every two weeks. After four cycles, she had complete
radiographic response of her metastatic lesions. At the end of the seventh cycle, the patient
experienced acute bilateral neck swelling and pain. On examination, she had bilateral, firm,
indurated, poorly defined swelling in the neck and restriction of neck movements due to
pain. MRI of the head and neck revealed diffuse soft tissue edema of the muscles in the
bilateral cervical neck region, consistent with myositis. We considered a potential para-
neoplastic syndrome with dermatomyositis/polymyositis in the setting of nasopharyngeal
carcinoma.10 Additionally, in our prime differential diagnosis, we considered autoimmune/
inflammatory etiologies (polymyositis, dermatomyositis, or vasculitis), endocrinopathies
(hypothyroidism), electrolyte abnormalities (hypokalemia or hypocalcemia) and infection
(Epstein Barr Virus). Serum Creatinine kinase level was within normal limits and Epstein
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Barr Virus PCR was negative. In addition, we consulted the rheumatologist for a potential
comprehensive rheumatologic work up with serologies including anti-nuclear antibodies,
antibodies against nuclear antigens such as (anti-Ro/SSA, anti-La/SSB, anti-Sm, and anti-
RNP), and more specific myositis antigens such as anti-histidy-tRNA (anti-Jo-1) as well as
potential muscle biopsy. Based on the patient’s clinical picture, rheumatologist advised
against such a work-up. Her symptoms resolved without intervention. After the eighth cycle
of gemcitabine, the patient’s neck symptomatology recurred. The patient’s clinical
presentation was ultimately concerning for myositis associated with a radiation recall
reaction induced by gemcitabine given the correlation with radiation treatment volume and
radiographic evidence of myositis (Figures 1 and 2). The timeframe from the final treatment
of radiation to the development of myositis was 6 months. The patient was started on oral
dexamethasone with immediate improvement, but the symptoms returned when the steroids
were weaned. A low dose maintenance prednisone was started, and she has been
asymptomatic for the past four months.

Discussion

The temporality and true incidence of radiation recall reaction is not well defined. In
general, “radio-sensitization reaction” occurs within a week of radiation exposure.2° Since a
radiation recall reaction may occur weeks, months, or years after irradiation, its mechanisms
are likely different from those of radio-sensitization.>® It is suggested that radiation recall
reactions occur more commonly in radiation treatment plans with high energy photons (>6
MV), higher treatment doses and shorter time intervals between radiation therapy and
subsequent chemotherapy, but there are no well-defined thresholds or parameters.2-11-13 A
radiation recall reaction is deemed apparent after a comprehensive evaluation has ruled out
any other causes of inflammation.2:14 Additionally, “re-challenge” with the inciting
chemotherapy agent does not always accentuate the initial radiation recall reaction, making
it more difficult to understand its inherent nature and causative factors.1:214 The actuarial
risk of occurrence is difficult to measure given the paucity of literature, but observational
studies have reported anywhere between 1-10%.2:5

Gemcitabine induced radiation recall is characterized by involvement of muscle and internal
organs in addition to cutaneous involvement. There are more than 40 cases of gemcitabine
induced radiation recall described including two in children.%:15 In the first report, a
pediatric patient with refractory Hodgkin disease and history of chest irradiation developed a
pericardial effusion after four cycles of gemcitabine and vinorelbine.1® In the second
pediatric report, a 14-year-old female with right forearm synovial sarcoma developed severe
swelling of her right forearm after 2 cycles of gemcitabine and docetaxel administered after
48 Gy irradiation.®. Similar to our patient, she had to continue low dose steroids for several
months. Several mechanisms for radiation-induced myositis have been postulated including
endothelial proliferation, cytokine mediated injury, and low-level chronic inflammatory
response related to irradiation accentuated by subsequent chemotherapy injury.® The timing
of radiation recall reaction after radiation therapy ranges from a few months to even several
years. Therefore, any patient with previous radiation exposure should be considered at risk
for gemcitabine induced radiation recall. Similar to the current patient, radiation recall may
not become apparent until after several cycles of gemcitabine administration. Therefore
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patients need continuous monitoring for development of radiation recall. Treatment of a
radiation recall reaction depends on the site and severity. Many cases resolve spontaneously
after optimal symptom management and supportive care.1:2.14 Systemic corticosteroids are
effective for immediate symptom control but some patients may need a prolonged
maintenance regimen. Gemcitabine therapy should be discontinued in the event of a
radiation recall as subsequent exposure will likely exacerbate symptoms. Reactions may
resolve in days, weeks, or months after halting the inciting chemotherapy regimen.12:14 At
present, it is impossible to predict which factors predispose someone to develop radiation
recall myositis.18

Conclusion

Herein, we report a case of radiation recall myositis subsequent to gemcitabine in a pediatric
patient with nasopharyngeal carcinoma. As the utilization of gemcitabine containing
regimens in pediatrics increases, awareness of the radiation recall phenomenon secondary to
gemcitabine is paramount. Concentrated efforts must be applied to better define the
individual patient-specific contributing factors (genetic, molecular, and biological), the
specific drug factors, and the environmental factors that may contribute to a radiation recall
reaction.
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Figure 1.
PET CT scan of the neck. 7op row— coronal sections showing increased uptake in areas of

myositis with superimposed 50 Gy, 55 Gy and 60 Gy isodose lines. Bottom row—
corresponding coronal images from radiation treatment planning CT with dose color wash.
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Figure2.

PET CT scan of the neck. Axial images showing increased uptake in areas of myositis with

superimposed 50 Gy, 55 Gy and 60 Gy isodose lines.
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