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Abstract
It is generally agreed upon that concurrent chemoradiotherapy (CCRT) 

is the treatment of choice for locally advanced cervical cancer (LACC). 
Radiotherapy consists of pelvic external beam radiation therapy (EBRT) 
and intracavitary brachytherapy (BT) to boost the cervix with coexisting 
residual tumors. Both of these treatments are administered simultaneously. 
In developing countries, however, there is a trend toward favoring 
surgery over other sorts of therapy. This preference can be attributed to 
several factors, including the fact that surgery is more readily available, 
socially acceptable, and culturally understood. On the other hand, with 
the development of more advanced techniques for external beam radiation 
treatment (EBRT), the usage of brachytherapy (BT), which is intended 
to boost the cervix in patients diagnosed with cervical cancer (CC), has 
been steadily decreasing in industrialized countries. The manner in which 
LACC has been treated as of late has become a contentious issue. In women 
who have locally advanced CC, we do not have any prospective evidence 
to support the idea that surgery or current EBRT, or stereotactic body 
radiation therapy (SBRT), may be substituted for intracavitary BT boost 
as a treatment option. This study aims to review SBRT as an alternative 
to brachytherapy following neoadjuvant concurrent chemotherapy and 
radiation therapy.
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Cervical Cancer (CC) is a significant global health problem. CC is the 
fourth most reported type of cancer in females [1]. Approximately 90% of 
CC-related deaths occur in low and middle-income countries [2]. Surgery 
was the only treatment option for CC up to the beginning of the nineteenth 
century. People held the assumption that cancer had to be completely removed 
from the body. It has traditionally been emphasized that patients with locally 
advanced cervical cancer require highly aggressive surgery [3].

Radical chemoradiation is widely considered the gold standard of 
locally advanced cervical cancer (LACC) treatment. Radical chemo and 
radiation therapy (RT) consists of pelvic external beam radiation therapy 
(EBRT) concurrently with weekly chemotherapy followed by intracavitary 
brachytherapy (BT) boost to the cervix [4]. In the developing world, however, 
there is a trend toward favoring surgery over other methods of treatment. This 
preference can be explained by various factors, including the fact that surgery 
is more readily available, socially acceptable, and culturally understood. On 
the other hand, as more advanced techniques for EBRT have become available, 
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the use of BT to boost the cervix in developed countries has 
steadily decreased. This is due to the introduction of more 
advanced treatments, such as intensity-modulated radiation 
therapy (IMRT) and SBRT. A brief glance back at some of 
the historical characteristics of SRS and SBRT reveals that 
SRS achieved tremendous expansion during the late 1980s 
and early 1990s. Pain syndromes and mobility problems were 
often the conditions required for this specific form of treatment. 
In 1987, Sturm et al. were one of the first groups of scientists 
to indicate that brain metastases might be an indication for 
SRS. Although SBRT was established around a decade after 
SRS, it was founded on the same fundamental concepts. SRS 
operations saw high demand at the Karolinska Hospital in 
Stockholm. Even though targeting and immobilization issues 
for sites outside of the brain are much more difficult, radiation 
oncologist Ingmar Lax and radiation oncologist Henric 
Blomgren reasoned that similar local control outcomes could 
be achieved at different body sites with one or a few focally 
delivered fractions. This was true even if the outcomes were 
not identical. In 1994, Lax and Blomgren presented their 
method [5], and the following year, they reported the clinical 
results of their procedure in 31 patients who had a total of 42 
malignant tumors localized in either the liver, the lung, or 
the retroperitoneum. They were successful in achieving local 
control in eighty percent of the instances. In 1993, David 
Larson made a research trip to the Karolinska Hospital in 
Stockholm, Sweden. He used the method developed by Lax 
and Blomgren upon his return to his previous institution, 
where he attended to a total of 150 patients between the years 
1993 and 1995. Because of recent advancements in treatment 
delivery methods (such as intensity-modulated radiotherapy 
[IMRT] and dynamic-arc treatment) and the availability of 
highly accurate immobilization and repositioning systems, 
SBRT is now a viable option for the treatment of relatively 
small pelvic tumors. In the early 2000s, it was claimed that 
optimal repositioning for prostate cancer patients might be 
accomplished using fiducial markers and an inflatable rectal 
probe. All of the aforementioned created a foundation for 
subsequent studies on the use of SBRT for cervical cancer 
and served as an inspiration for a number of studies and 
clinical trials that investigated the efficacy and toxicity 
of SBRT for cervical cancer and its effects on survival. 
SBRT has been adopted as one of the treatment options for 
recurrent, oligometastatic, and sometimes in up-front settings 
for gynecologic tumors, either alone or in combination with 
EBRT. This is the case despite the fact that there have been 
no randomized controlled trials conducted to evaluate its 
toxicity effectiveness. SBRT appears to be an acceptable 
therapeutic option for individuals who are unable to receive 
intracavitary therapy, according to a number of retrospective 
clinical findings and retrospective dosimetric analyses. Both 
Haas et al. [6], and Marnitz et al. [7] utilized the Cyberknife 
to track the previously implanted gold fiducials in the cervix 
for the purpose of precise SBRT boost administration. This 

resulted in a high rate of local control, which was 100% in 
both cases. Marnitz and colleagues observed a significant 
rate of treatment-related toxicity, in contrast to the findings 
that Haas and colleagues found no evidence of G3 or higher 
toxicity. There is no information published on late toxicity, 
3- or 5-year OS, or DFS since the median follow-up period 
was so short (only 14 months for Haas et al. and six months 
for Marnitz et al.). This is because the follow-up time was 
so short. Hsieh et al. reported a 3-year overall survival rate 
of 46.9% and a 3-year disease-free survival rate of 77.8%, 
although they also took into consideration a longer total 
treatment period (the median was 79 days) and patients who 
had an advanced illness. The first patient we saw had grade 3 
diarrhea, and another patient had grade 3 thrombocytopenia 
while receiving medication. The study had a number of 
flaws, including the following: no statistical conclusions can 
be reached as a consequence of the limited number of cases, 
the retrospective study design, and the short follow-up time; 
hence, long-term results and close monitoring are required 
further; Because not all of the patients had fiducial markers 
implanted, the irradiation margin could not be successfully 
lowered, even using the image-guided method. This might 
be the primary explanation for the 33.3% of patients who 
experienced late G2 rectal toxicity over the course of the trial.

 In 2019, O'Donnell et al. [10] published the results of a 
database evaluation of 15,905 women who were diagnosed 
with CC. Of these women, 14,394 (or 90.5% of the total) 
were treated with brachytherapy, 42 (or 0.8% of the total) 
were treated with SBRT, and 1468 (or 9.2% of the total) were 
treated with IMRT. Patients treated with brachytherapy as a 
boost had an average survival time of 99.1 months, patients 
treated with SBRT as a boost had an average survival time of 
30.6 months, and patients treated with IMRT as a boost had 
an average survival time of 29.8 months. Using Propensity-
Matched Analysis, we found no significant difference in 
overall survival between patients who received an SBRT 
boost and those who received a brachytherapy boost. In a 
multivariable analysis, the following factors were found to 
be significantly associated with decreased overall survival: 
increasing age, insurance, histology of adenocarcinoma, 
progression of the disease's FIGO stage, pelvic nodal 
involvement, presence of distant metastasis, and receiving 
IMRT rather than brachytherapy. Brachytherapy is a form 
of radiotherapy that uses small amounts of radiation to treat 
tumors directly.

The most recent clinical trial, which was carried out 
in 2020 and reported on by Albuquerque et al. [11], was 
terminated early due to toxicity concerns (G3/4 toxicity- 
26.7%). Fifteen patients had whole-pelvis radiation therapy 
(45 Gy in 25 fractions with SIB to positive nodes), and then 
15 patients received SBRT boost therapy (28 Gy/4 fractions) 
for treatment of their cancer. The local control rate was 
70%, which is equivalent to the lower range for standard 
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Table 1: Outcomes and safty of SBRT boost after WPRT.

therapy in patients with similarly advanced stage and bulky 
disease, where the local control rate ranges from 75% to 
85%, but lower than what was reported in previous SBRT 
studies (Table 1). The standard therapy local control rate 
ranges from 75% to 85%. Because there were so many bulky 
advanced-stage tumors, a considerable percentage of the 
study's subjects suffered regional and systemic recurrences 
of their disease. Within the context of this experiment, these 
systemic failures, combined with substantial co-morbidities, 

were a key cause of patient death. In terms of its capability 
to simulate a BT dose distribution with a steep dose gradient 
and, as a result, achieve the same treatment outcomes as ICB, 
at least theoretically, SBRT is the most certain technique 
among all EBRT modalities. This is because SBRT is the only 
technique to simulate a BT dose distribution. SBRT makes 
it possible to provide large doses of chemotherapy directly 
to the tumor while at the same time preserving as much of 
the surrounding healthy tissue as is humanly possible. Due to 
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the excellent target coverage and OAR-sparing features that 
SBRT possesses, it has been demonstrated in a few dosimetric 
trials that it is superior to other treatment methods. However, 
the question of whether or not a radiobiologically necessary 
extremely high dosage must be administered within the tumor 
is still up for discussion and will not be further upon in this 
study. Even while the BT profile is extremely efficient (an 
incredibly high dosage distinguishes it within the applicators), 
it is not capable of competing with the consistency of the 
EBRT dose over the entirety of the target volume. As a 
consequence of this, the majority of authors believe that 
neoadjuvant chemoradiation followed by radical surgery or 
SBRT may be a viable therapeutic option for patients who 
have LACC. This belief is not limited to the circumstances 
in which ICB is unavailable, technically impractical, or 
rejected. In order to definitively establish or invalidate non-
ICB therapeutic choices for cervical cancer, large prospective 
randomized controlled studies are necessary.

References
1.	 WHO (2023).

2.	 Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 
2020: GLOBOCAN Estimates of Incidence and Mortality 
Worldwide for 36 Cancers in 185 Countries. CA: a cancer 
journal for clinicians 71 (2021): 209-249. 

3.	 Burghardt E, Pickel H. Local spread and lymph 
node involvement in cervical cancer. Obstetrics and 
Gynecology 52 (1978): 138-145.

4.	 Morice P, Castaigne D, Pautier P, et al. Interest of pelvic 
and paraaortic lymphadenectomy in patients with stage 
IB and II cervical carcinoma. Gynecologic oncology 73 
(1999): 106-110. 

5.	 Lax I, Blomgren H, Näslund I, et al. Stereotactic 

radiotherapy of malignancies in the abdomen. 
Methodological aspects.  Acta oncologica (Stockholm, 
Sweden) 33 (1994): 677-683. 

6.	 Haas JA, Witten MR, Clancey O, et al. CyberKnife Boost 
for Patients with Cervical Cancer Unable to Undergo 
Brachytherapy. Frontiers in oncology 2 (2012): 25. 

7.	 Marnitz S, Köhler C, Budach V, et al. Brachytherapy-
emulating robotic radiosurgery in patients with cervical 
carcinoma.  Radiation oncology (London, England)  8 
(2013): 109. 

8.	 Hsieh CH, Tien HJ, Hsiao SM, et al. Stereotactic body 
radiation therapy via helical tomotherapy to replace 
brachytherapy for brachytherapy-unsuitable cervical 
cancer patients - a preliminary result.  OncoTargets and 
therapy 6 (2013): 59-66. 

9.	 Mantz CA. Stereotactic body radiation therapy as a 
boost alternative for nonmetastatic cancer of the cervix 
and endometrium: disease control and quality of life 
outcomes from a phase 2 trial at 3 years' minimum follow-
up. International Journal of Radiation Oncology, Biology, 
Physics 96 (2016): E286.

10.	OʼDonnell B, Shiao JC, Pezzi TA, et al. Stereotactic 
Body Radiation Therapy, Intensity-Modulated Radiation 
Therapy, and Brachytherapy Boost Modalities in Invasive 
Cervical Cancer: A Study of the National Cancer Data 
Base.  International journal of gynecological cancer: 
official journal of the International Gynecological Cancer 
Society 28 (2018): 563-574. 

11.	Albuquerque K, Tumati V, Lea J, et al. A Phase II Trial 
of Stereotactic Ablative Radiation Therapy as a Boost for 
Locally Advanced Cervical Cancer. International journal 
of radiation oncology, biology, physics  106 (2020):  
464-471. 


	Title
	Abstract
	Keywords
	Table 1
	References

