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Abstract:- While radio-induced cancers are well known
since the beginning of the 20th century, they did not
represent a major concern for radiation oncologists for
many decades. With better results of modern
radiotherapy and prolonged follow-up of patients,
secondary radio-induced cancers should now be
systematically taken into account when irradiating
patients. Here, we present a case of a radio-induced
squamous cell carcinoma in a 12-year-old female.
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l. INTRODUCTION

Radiation therapy (RT) is a core pillar of oncological
treatment, and an estimated 50% of all patients with cancer
receive RT as a treatment modality (1) (2). Although RT is
an effective means to treat the primary malignancy and to
prevent disease recurrence, it is a “double-edged sword” that
carries substantial morbidity due to the both acute and
chronic adverse effects (3). A number of factors are
associated in causing radiation induced malignancies
(RTIMs) namely, age, genetic, type of treatment, dose and
site of radiotherapy. (4)

The decision whether to use radiation to treat
childhood cancer can be difficult for physicians and
families. Evidence indicates that paediatric cancer survivors
can develop cancer later on due to these treatments. (5)
Here, radiotherapy in the form of intensity modulated RT
(IMRT) in a case of myxofibrosarcoma later resulted in
squamous cell carcinoma (SCC).

1. CASE REPORT

A known case of myxofibrosarcoma of left cheek area
has now presented with a swelling over right side which has
gradually progressed in size since last 6 months; along with
the history of generalized weakness and weight loss.

On clinical examination, the patient was found to be
lean and thin built with a metallic mesh placed on left cheek
and a maxillary swelling on right side which was firm, non-
tender, non-mobile and restricting the mouth opening. On
oral cavity examination, the mass is seen protruding over the
soft palate and hard palate with the shifting of right tonsillar
fossa medially. Additionally, on left lower eyelid, cicatricial
ectropion with lagophthalmos was seen. Rest of the systemic
examination was within normal limits.
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Fig. 1: Left sided maxillectomy and mesh repair; right side
tumor swelling with restricted opening of mouth

. REPORT FINDINGS AND REVIEW

The patient first reported 3 years back with a swelling
on the left maxillary area for which a CECT and MRI PNS
was ordered which revealed an expansile, well defined,
heterogeneously enhancing lesion involving left nasal
cavity, maxillary and ethmoid sinuses with mucosal
thickening and hyperdense contents. Bony thicknening and
mass effect with extraconal extension of left retrobulbar
region was also seen. Followed which, an FNAC was done
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which suggested a low grade mesenchymal lesion and a
biopsy which revealed that tumor is comprised of spindle
cells with cellular atypia on a background of myxoid tissue
and vessels with the features of spindle cell neoplasm.

On IHC, the tumor stayed positive for vimentin.
Thereafter, a surgery was done involving left total
maxillectomy with maxillary and orbital floor reconstruction
using titanium mesh. The tissue mass resected was sent out
for biopsy detecting myxofibrosarcoma.
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Fig. 2: PET-CT Scan showing the primary disease area

Post-operatively, CECT scan of face detected enlarged
cervical lymph node with no residual disease and the patient
underwent PET-CT scan after 5 months which showed mild,
metabolically active bilateral cervical lymph nodes for
which IMRT was started with a Planning target volume
(PTV) 66Gy was given to local site in 33 fractions over a
period of 2 months as radical dose.

Subsequently, the patient was advised to follow-up
after 1 month but defaulted for 2 years; after which a PET-
CT scan was done finding low-grade heterogeneously
enhancing thickening in left buccal mucosa, maxillary sinus
and extraconal compartment of left orbit suggesting a
recurrent disease on left side.
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Fig. 3: PET-CT Scan revealing recurrent disease on left side
of face

Following which, another default happened due to
COVID-19 of 10 months duration, now the patient presented
with a swelling on right cheek area for which a repeat PET-
CT scan done revealing a recurrent disease on left side.
Also, an ill-defined, metabolically active soft tissue density
lesion in seen involving right buccal mucosa, pterygoid
muscle, retromolar trigone and gingivobuccal sulcus
suggesting disease progression; along with the involvement
of bilateral cervical lymph nodes.
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’ Fig. 4: PET-CT Scan findings suggesting disease
progression towards right side along with nodal involvement

A biopsy was taken from right maxillary area
revealing a diagnosis of moderately differentiated squamous
cell carcinoma; thereby, an inference of secondary
malignancy induced by radiotherapy.
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V. DISCUSSION

Radiotherapy continues to be a critical component of
oncological care. As cancer survival improves, the late
effects of radiotherapy can impact long-term patient health.
The most significant and life-threateninglate effect is the
development of RTIM. A review of the literature
demonstrates that radiation-induced tumors develop after
relatively long latencies of often several years, but that this
risk often persists for decades without a plateau. (6)

The secondary malignancies reported post RT includes
sarcomas, carcinomas, leukaemias, and mesotheliomas. An
interplay of host factors (example- age, type of primary
cancer, and hereditary predisposition), environmental factors
(i.e., smoking), and type of RT determine the risk of RTIMs
(7) (8) (9). RTIMs are typically biologically aggressive and
carry a worse prognosis than that of the corresponding
primary malignancy (4) (7).

Cahan et al gave the criteria to diagnose RTIMs. The
modified Cahan criteria state that (a) RTIMs must arise in
an irradiated field; (b) a sufficient latency period, preferably
more than 4 years, must have elapsed between the initial RT
and the alleged induced malignancy; (c) the treated tumor
and the alleged induced tumor must have been biopsied, and
the two tumors must be different histologically; and (d) the
tissue in which the alleged induced tumor arose must have
been metabolically and genetically normal before RT
exposure (10) (11).

There has been an increased risk of secondary
malignancies after chemoradiotherapy for paediatric cancer
patients as compared to general population (12). In the
1980s, the prominent role of the irradiated volume was
demonstrated, as well as the higher risk of radio-induced
cancers in young adults, and even more in children (13).

RT for mucosal cancers in the head and neck region
(most commonly oropharyngeal and laryngeal carcinomas)
can lead to the development of secondary tumors (14). The
majority of RTIMs are squamous cell tumors and are
commonly seen in the head and neck and thoracic
regions (15) (14). In 1989, a study by Cooper et al showed
110 second, independent, malignant tumors out of 928
patients with squamous cell carcinoma of head and neck
(16).

The first experimental study conducted by Gomarteli
et al. testing the dogma that the low-dose IMRT induces
more cancers than conventional treatment. (17)There are
two reasons why the change from 3D-CRT to IMRT may
result in an increase in second malignancies. First, it
involves the use of more fields, and as a consequence, a
bigger volume of normal tissue is exposed to lower doses.
Second, delivery of a specified dose to the isocenter from a
modulated field, delivered by IMRT, will require the
accelerator to be energized for longer; therefore the total
body dose due to leakage radiation will be increased. (18)
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To reduce RTIMs, a careful selection of patients for [14.]
radiotherapy and RT treatment techniques and subsequent
vigilant follow-up and investigations can be proved helpful
in early diagnosis and, hence, resulting in successful
treatment. (19) Proposed recommendations to reduce the [15.]
risk of radio-induced cancer after radiotherapy: (1) adapting
the irradiation technique; (2) reducing the target volumes;
(3) adapting to patient’s age; (4) adapting to specific organs; [16.]
(5) and optimizing the imaging dose (20).

REFERENCES

[1.] Second malignant neoplasms following radiotherapy.

S., Kumar. s.l.: Int J Environ Res Public Health, [17.]
2012. 9(12): 4744-4759. '
[2] Radiation-Induced Malignancies Making

Radiotherapy a “Two-Edged Sword”: A Review of
Literature. Singh GK, Yadav V, Singh P, Bhowmik
KT.s.l. : World J Onco, 2017. 8(1):1-6.

[3.] Effects of radiation on normal tissue: consequences [18.]
and mechanisms. Stone HB, Coleman CN, Anscher
MS, McBride WH. s.l.: Lancet Oncol, 2003.
4(9):529-536.

[4.] Radiation Induced Secondary Malignancies: A [19.]
Review Article. Radiat. Oncol. J. Dracham C.B.,
Shankar A., Madan R. . s.I. : Pubmed, 2018. 36:85—
94. doi: 10.3857/r0j.2018.00290. [20.]

[5.] Secondary Malignancies Across the Age Spectrum.
al,, A. K. Ng et. s.I.: Semin. Radiat. Oncol., 2010.
20, 67.

[6.] Radiotherapy-Induced Malignancies: Review of
Clinical Features, Pathobiology, and Evolving
Approaches for Mitigating Risk. Nakamura, Steve
Braunstein and Jean L. sl.: Pubmed. doi:
10.3389/fonc.2013.00073.

[7.] The rising incidence of second cancers: patterns of
occurrence and identification of risk factors for
children and adults. Morton LM, Onel K, Curtis
RE, Hungate EA, Armstrong GT. s.l.: Am Soc
Clin Oncol Educ Book. 2014(34):e57—€67.

[8.] Radiation-induced mesothelioma among long-term
solid cancer survivors: a longitudinal analysis of
SEER database. Farioli A, Ottone M, Morganti
AG, etal. s.l. : Cancer Med . 2016;5(5):950-959.

[9.] Radiation-Associated Sarcomas: An Update on
Clinical, Histologic, and Molecular Features. Mito
JK, Mitra D, Doyle LA. s.l.: Surg Pathol Clin.
2019;12(1):139-148.

[10.] Sarcoma arising in irradiated bone: report of eleven
cases,1948. Cahan WG, Woodard HQ,
Higinbotham NL, Stewart FW, Coley BL. s.l.:
1948. Cancer . 1998;82(1):8-34.

[11.] Radiation-induced sarcoma of bone. Arlen M,
Higinbotham NL, Huvos AG, Marcove RC, Miller
T, Shah IC. 1971;28(5):1087-1099.

[12.] Subsequent neoplasms in 5-year survivors of
childhood cancer: the Childhood Cancer Survivor
Study. Friedman DL, Whitton J, Leisenring W, et
al. s.l. : Pubmed. 2010;102:1083-95.

[13.] Intensity-modulated radiation therapy, protons, and
the risk of second cancers. . E., Hall. 2006. Int. J.
Radiat. Oncol. Biol. Phys. 65(1): 1-7.

NISRT23MAR1964 WWW.ijisrt.com

ISSN No:-2456-2165

Risk of second primary malignancies in head and
neck cancer patients treated with definitive
radiotherapy. Ng SP, Pollard C 3rd, Kamal M, et
al. s.l. : NPJ Precis Oncol . 2019;3(1):22.
Radiation-induced sarcomas of the head and neck.
Thiagarajan A, lyer NG. s.l. : World J Clin Onco.
2014;5(5): 973-981.

Second malignancies in patients who have head and
neck cancer: incidence, effect on survival and
implications based on the RTOG experienc. Cooper
JS, Pajak TF, Rubin P, Tupchong L, Brady LW,
Leibel SA, Laramore GE, et al. s.l.: Int J Radiat
Oncol Biol Phys, 1989. 17(3):449-456.
Radiation-induced malignancies after intensity-
modulated  versus  conventional =~ mediastinal
radiotherapy in a small animal model. Gomarteli,
K., Fleckenstein, J., Kirschner, S. et al. Sci Rep 9,
15489 (2019). https://doi.org/10.1038/s41598-019-
51735-3.

RADIATION-INDUCED SECOND CANCERS: THE
IMPACT OF 3-D CRT and IMRT. ERIC J. HALL,
CHENG-SHIE WUU. doi:10.1016/S0360-
3016(03)00073-7.

Radiation-induced Second Malignancies. al., Shazia
Mahmood et. Anticancer Research April 2015, 35
(4) 2431-2434.

Second cancers after radiotherapy: update and
recommandations. al., J.-M Cosset et. 2018.
https://doi.org/10.1051/radiopro/2018015.

2176


http://www.ijisrt.com/

