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Introduction

Radiation induced Sarcomas (RIS) known as Post-Radiation

Abstract

Post-radiation sarcomas account for 0.5-5.5% of all sarcomas,
and include extra skeletal osteosarcoma, fifibrosarcoma leiomyo-
sarcoma, and malignant fifibrous histiocytoma. This article presents
a case of a 53-year-old female who developed a mixed-type post-
radiation sarcoma three years after radiotherapy for cervical cancer.
Unfortunately, the patient succumbed to the condition six months
after undergoing pelvic clearance surgery. No prior relevant case re-
ports have been identified in the literature. Consequently, we have
systematically reviewed and summarized this case, conducting a
comprehensive literature review to contribute valuable insights into
the understanding of post-radiation sarcomas. Our objective is to
underscore the importance of vigilance regarding these conditions
and to provide clinicians with pertinent clinical data for informed
decision-making in the realm of tumor radiotherapy.

Keywords: Post-radiation sarcomas; Cervical cancer; Radiation;
Treatment.

Abbreviations: RIS: Radiation Induced Sarcomas; PRS: Post-Radi-
ation Sarcomas; RT: Radiotherapy; MFH: Malignant Fibrous Histio-
cytomas; RIAS: Radiation-Induced Angiosarcoma; CAC: Cervical Ad-
enocarcinoma; MPNST: Malignant Peripheral Nerve Sheath Tumor;
CCRT: Concurrent Chemo radiotherapy.

development of sarcoma within a previously irradiated field,
3) latency periods of several years, 4) different pathology type
from the original tumor. PRS appear to be resistant to further

Sarcomas (PRS) are rare long-term complications of Radiother-
apy (RT), accounting for 0.5-5.5% of all sarcomas [1,2] devel-
oping within the radiation field or on its border. PRS histologic
types included osteosarcoma, leiomyosarcoma, angiosarcoma,
Schwannosarcoma, Malignant Fibrous Histiocytomas (MFH),
and undifferentiated or clear cell sarcoma [3,4]. Histological
confirmation of sarcoma prior history of RT, latency periods of
several years, development of sarcoma within a previously ir-
radiated field. We had to consider the diagnosis of PRS when
patients meet the following condition: 1) prior history of RT, 2)

RT/chemotherapy. Radical surgery is the only treatment to im-
prove disease-free survival. Tumors that are superficial and are
5 cm or smaller, regardless of grade, are likely to have a favor-
able prognosis and are therefore treated with a margin-nega-
tive excision [5]. Radiotherapy used to treat invasive breast tu-
mors is a known risk factor for the development of the so-called
Radiation-Induced Angiosarcoma (RIAS). Treatment is mostly
surgical, and mastectomy with negative margins is considered
the standard procedure [6].
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RT is the main treatment of the cervical cancer stage II1B-IV.
To date, the reports of sarcoma secondary to cervical cancer
were rare. The time interval between the development of sar-
coma after radiotherapy was relatively long usually more than
five years [4]. Herein, we report a case of a 53-year-old female
with RIS with rhabdomyoblastic differentiation of the cervix
cancer. To be surprised, the onset of RIS happend quickly after
3 years of RT. Subsequently, we shall provide a comprehensive
exposition of the patient’s overall diagnostic and therapeutic
journey.

Case presentation

A 53-years-old female presented with a rapidly progressive
hard mass on vagina, for the past 3 months accompanied by
foul smelling, discontinuous minor bleeding. On examination,
the mass measured 7.0x5.0x3.0 cm located in vagina residue,
excentric growth and adhere to anterior vaginal wall, white sur-
face and the mass surface was ulcerated. No local lymphade-
nopathy was found. Computed-tomography imaging revealed
a soft tissue mass in pelvic, close relations with urethra, PET/
CT revealed the mass have a high metabolic activity (SUVmax
8.6), 4.4x5.7x7.4 cm and the boundary with bladder was not
clear (Figure 1). Tumor markers was normal. Cytoscope showed
the mucous of bladder’s trigone was pale and stiff. Clinicoradio-
logical diagnosis was suggestive of post-radiation sarcomas. She
was a follow up case of Cervical Adenocarcinoma (CAC) stage
1IB 3 years ago and had tumor excision, following radiotherapy
(DT 48.6Gy/1.8Gy/27fx, combined with intracavitary afterload-
ing therapy 42Gy/6Gy/7fx). Reexamination after radiotherapy
six months and 12 months later was normal. Unluckily, she suf-
fered poorly differentiated adenocarcinorma of endometrium,
performed hysterectomy, bilateral oophorosalpingectomy,
omentum resection and appendectomy and followed six times
TC chemotherapy.

Therapy: Cause of suffering covid-19 and severe anemia, the
patient could not be able to tolerate surgery. After our com-
prehensive consideration, we were ready to go ahead chemo-
therapy (doxorubicin hydrochloride 50 mg and cis-platinum
100 mg). Unbelievable,we found the mass growthed quickly to
9.0 cm 3 weeks later. Given to the recovery of covid-19, ane-
mia and not sensitive to chemotherapy, after multidisciplinary
treatment, we decided to perform anterior pelvic exenteration.
Unexpectedly, we found the tumor invaded part of the rectum.
So the operation was extended and a total pelvic exenteration
was performed, simultaneously, performed with colostomy and
ureterostomy.

Histological features and histopathological specimen: Pa-
tient had surgeried the masses were resected and sent for
histopatho logical examination (Figures 2a and b). Under the
microscope, the tumor shows diffuse infiltrative growth, with
significant atypia and pleomorphism of tumor cells. It sur-
rounds blood vessels, with interstitial edema accompanied by
inflammatory cell infiltration. Intravascular tumor thrombi are
visible, and no clear nerve invasion is observed (Figures 2c,d
and e). The tumor involves the bladder and rectum. IC showed
similar pattern (Figure 2). Thus, the final diagnosis was PRS. The
patient was advised regular follow up and not given any further
RT or chemotherapy.
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Figure 1: PET-CT: Following hysterectomy, there is observed a soft
tissue mass in the surgical region, with an indistinct demarcation
from the bladder, extending downward into the vagina. There is
an elevated radioactive uptake, with a maximum standardized up-
take value (SUVmax) of 8.6, covering an approximate dimension of
4.4x5.7x7.4 cm (anteroposterior x mediolateral x superoinferior).
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Figure 2: (a,b) Show the excited specimen including tumor, bladder
and rectum; (c,d,e) are the Haematoxylin & Eosin staining: c(4x),
d(20x), e(40x), showing atypical cells and high mitoses. Histological
staining (paraffin block number B2300580): S-100(-), SMA (partial-
ly (+), desmin (occasional (+), vimentin (+), ki67 (30%), ER (focally
(+), PR(-), P53 (-), CD34 (locally (+), CK (AE1/AE3) (locally scattered

\\+), Pax-8 (-). J

Discussion

Some patients suffering cancer may develop a second malig-
nancy caused by primary anticancer treatment. PRS is a compli-
cations of Radiotherapy (RT) that occur within a previously irra-
diated field after several years of latency. This type of sarcomas
are rare, and the latent period of at least 5 years and occur even
after 60 years of radiotherapy. For cervical and endometrial
cancers requiring radiation therapy, the PRS datum are limited.
Jahanvi Gandhi et al. reported a rare case of post radiation Ma-
lignant Peripheral Nerve Sheath Tumor (MPNST) of pelvic fol-
lowing radiotherapy for endometrium carcinoma. Siew-Yen Lai
et al. reported the first documented case of UCS diagnosed in a
72-year-old lady after 11 years of Concurrent Chemoradiother-
apy (CCRT) for cervical cancer stage 1B2. Radical resection re-
mains the main method of treatment in radiotherapy-induced
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sarcomas. N.S. Hadke et al. showed a 45-year-old woman devel-
oped malignant fibrous histiocytoma after radiotherapy of cer-
vical cancer stage IIB. These patients radiotherapy dose is be-
tween 62-90Gy. The threshold dose for radiotherapy -induced
tumors is not known, though a dosage of 40-60Gy is reported
[7,8]. Epidemiological data concerning irradiation-induced sar-
coma risk showed an average relative risk of 1.42 at 1 Sv (unit of
dose equivalent, for gamma irradiation 1Sv=1Gy). Doxorubicin
is the main postoperative drug treatment, but the effective rate
is very low, the quality of life of these patients is seriously de-
creased, and the survival time is short. The usual dose of radio-
therapy for cervical and endometrial cancer is 80-90Gy [9,10].
Whether the radiotherapy dose should be reduced as much as
possible without affecting the radiotherapy effect of the prima-
ry tumor, so as to reduce the risk of sarcoma after radiotherapy.
Radiotherapy is the main cause of post-radiotherapy sarcoma,
and its pathogenesis may be genomic instability caused by DNA
damage. The case reported in this study manifested three years
after radiotherapy for cervical cancer, a markedly shortened
timeframe compared to previously documented occurrences
of post-radiotherapy sarcomas. Given the unique clinical tra-
jectory of this patient, who sequentially experienced cervical
cancer and endometrial cancer, underwent both radiotherapy
and chemotherapy, it is plausible that the cumulative impact of
these treatments may have significantly compromised genomic
stability, leading to an earlier onset of the disease. Therefore,
we need to pay more attention to how to control the scope and
dose of radiotherapy, prolong the survival of patients, and re-
duce the occurrence of PRS.

A comprehensive review of literature pertaining to post-
radiotherapy sarcomas reveals a predominant incidence in
tumors of the head and neck, bone, and breast, with scarce
documentation in the context of gynecological malignancies.
The limited reports on post-radiotherapy sarcomas in gyneco-
logical tumors may be attributed to variations in radiothera-
peutic protocols, encompassing factors such as the scope and
dosage of radiation administered [11,12]. This study reports on
a patient who sequentially developed endometrial cancer and
cervical cancer. The patient did not undergo carcinogenic gene
testing, and the genetic background remains unclear. Addition-
ally, the patient received a high dose of radiotherapy, leading
to the rapid occurrence of post-radiation sarcoma. Microscopic
examination revealed characteristics predominantly composed
of smooth muscle components and mesenchymal tissue origin.
This is considered a mixed type of post-radiation sarcoma. No
similar cases have been identified in the literature, highlighting
its clinical significance. The patient succumbed to the disease
six months postoperatively, underscoring its highly malignant
nature. With the aging population, the incidence of tumors is
increasing. For tumor patients requiring radiotherapy, careful
consideration should be given to treatment plans, especially in
controlling radiation dosage. Future research should prioritize
investigations into related aspects, given the potential implica-
tions for the growing population of elderly individuals and the
rising prevalence of tumors.
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