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ABSTRACT

Objective: This study aimed to compare the available treatment options for advanced cervical cancer that is report-
ed for the first time in Georgia.

Methods: This study identified and analyzed 43 patients who received definitive treatment. Data were collected,
medians and life tables were computed using the product-limit estimate by the Kaplan-Meier method, and the log-
rank test was used to assess statistical significance.

Results: The median follow-up period was 33 months. The overall reported loco-regional recurrence was 23.26%
(7.14%, 29.41%, 33.33%, and 33.33% in hysterectomy, brachytherapy, Intensity-Modulated Radiation Therapy

[IMRT] and Stereotactic Body Radiation Therapy [SBRT]), with the distant failure rates of 14.29%, 35.29%, 44%, and
66%, respectively. The 3-year disease-free survival was the highest in the post-radiation hysterectomy group (86%)
compared to brachytherapy, IMRT, or SBRT groups (70%, 55%, and 33%, respectively). The 3-year overall survival was
the highest in the SBRT boost group (100%) compared to the hysterectomy, brachytherapy, and IMRT groups (78%,
76%, and 55%, respectively).

Conclusion: Brachytherapy is preferred for treating advanced cervical cancers after external beam radiation and
chemotherapy. However, if unavailable, alternatives can give a chance for local control and disease-free survival.
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Brachytherapy Boost (BB). BB is ideal for treating CC because
it delivers a very high radiation dose to the tumor and a much
lower dose to the nearby normal tissues [3]. Many patients in
developing countries cannot undergo brachytherapy or decline
brachytherapy due to medical, financial, access, or social pur-
poses. CC is the fourth most reported cancer in Georgia [4].
Treatment outcomes are poor for several reasons, including the
late-stage presentation and incomplete evaluation by current

INTRODUCTION

Cervical Cancer (CC) is a significant global health problem. CC
is the fourth most reported type of cancer in females [1]. Ap-
proximately 90% of CC-related deaths occur in low and mid-
dle-income countries [2]. The early-stage invasive disease can
be treated with a high probability of cure, but females with
locally advanced CC (LACC) (stage IB2 to IVA) have a higher

likelihood of recurrence and metastases. The standard of care
for LACC includes conventional External Beam Radiation Ther-
apy (EBRT) and Concurrent Chemotherapy (CTX), followed by

recommendations. Brachytherapy is only available in the capi-
tal city, often hours from the patient’s residence. Brachythera-
py techniques and dosimetry have only recently been updated.
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For example, interstitial brachytherapy and magnetic reso-
nance imaging (MRI)-based brachytherapy started in 2019 and
are still not covered by universal health care insurance. Che-
mo-radiation and brachytherapy often have long gaps, which
is a detriment to local control. We have seen many patients in
everyday practice returning for follow-ups or retreatments that
have never been treated with brachytherapy after chemo-radi-
ation. The number of new CC cases in Georgia has ranged from
291 to 357 since the commencement of the cancer registry in
2015. Unfortunately, the 5-year Overall Survival (OS) rate for all
stages combined was 56.9%, while the 5-year survival rate on
average is 67%-68% in the developed countries [4]. In general,
~25% of CC cases are detected at an early stage and ~13% have
metastatic disease. This may be underestimated since staging
studies are not always available. Most patients are diagnosed
with LACC. A clinical study or even a retrospective analysis of
the results of different treatment approaches has never been
conducted in Georgia. The national health insurance scheme
covers EBRT and CTX. A significant investment was allocated
in radiation therapy facilities in the past decade with the in-
troduction of CTX treatment planning and the use of radiation
therapy techniques, such as IMRT, Volumetric Modulated Arc
Therapy (VMAT), and SBRT. This study aims to evaluate the
current state of the art of CC in well-evaluated patients, which
should be available to all theoretically. The OS, Disease Free
Survival (DFS), Local Failure Free Survival (LFFS), and Distant
Failure Free Survival (DFFS) will be compared between avail-
able treatment options that deliver definitive treatment. Hypo-
thetically, EBRT or adjuvant hysterectomy could provide com-
parable or even better outcomes for LACC.

METHODS
Patient Population

This retrospective chart review was approved by the Local Eth-
ic Committee and Review Board of our institution. All patients
signed the informed consent. A search of the patient database
yielded patients over the age of 18 years with a European Co-
operative Oncology Group performance status of < 2 who were
treated with radical intent for CC from February 2015 to Feb-
ruary 2019. The list was filtered according to exclusion criteria
(Table 1).

Table 1: Exclusion criteria.

Previous anticancer treatment
Other history of malignancies
ECOG of >2

Early-stage disease
Metastatic disease

Recurrent disease

Age of <18

All patients were required to have histologically proven inva-
sive CC. Pretreatment work-up included a medical history, clin-
ical examination, pelvic (MRI), chest and abdominal Computed
Tomography (CT), complete blood count, and liver and renal
function measurement. Pelvic MRI and clinical examinations
were used to determine the extent of the disease. The staging
was mainly performed using whole-body CT. Patient and tumor

details were documented. The research team had to review
each patient record and assign a The International Federation
of Gynecology and Obstetrics (FIGO) 2018 stage to each indi-
vidual because a new FIGO staging system was introduced in
2018. The chart review included patients who met the criteria
for FIGO classification stages 1B, IIA, IIB, IlIA, IIIB, or IVA, and
patients with metastatic or recurrent diseases were excluded.
The patient list was narrowed to include only those who had
undergone neoadjuvant chemo-radiation as the initial step in
their cancer treatment regimen. Each patient completed and
signed an informed consent form regarding their treatment be-
fore initiation.

Treatment

All included patients received neoadjuvant chemo-radiation as
the first step of treatment (Figure 1).

Neoadjuvant
chemoradiation

Restaging MRI
and MDT consult

Brachytherapy Radical
boost hysterectomy

IMRT boost SBRT boost

Figure 1: Treatment flow diagram.

Target volume delineation for EBRT was accomplished using
simulation CTs and MRIs. Nodal status was evaluated with CT
and/or MRI. Nodal positivity was based on nodal architecture
and size, and biopsies were not performed. The initial radia-
tion therapy dose was 45 Gy-50 Gy to the whole pelvis, with
or without para-aortal nodes, in 25 daily fractions with 1.8 Gy
per fraction. A simultaneous integrated boost of 55 Gy-60 Gy
(based on size) was delivered to positive nodes. Concurrent cis-
platin at 40 ml/m2 was administered weekly to all patients. A
restaging MRI was performed with the same protocol as the
simulation MRI at 22-23 fractions to evaluate the chemo-ra-
diation response. Patients were reexamined together by an
onco-gynecologist and radiation oncologist, and the possibil-
ity of surgical resection was assessed. All patients consulted
a multidisciplinary team, and all alternatives were discussed.
Brachytherapy had always been the preferred treatment meth-
od, but alternatives were given, such as surgery if possible or
EBRT methods using IMRT or SBRT. In most cases, patients re-
fuse brachytherapy and chose surgery, if surgery was techni-
cally possible, as it was a more acceptable and understandable
treatment. All patients signed an informed consent form be-
fore the next step of treatment. Brachytherapy was performed
at a referral institution and was delivered at a high dose rate.
Initially (2015-2019), brachytherapy planning was done with
two-dimensional (2D) or three-dimensional (3D) planning us-
ing CT imaging. The dose was prescribed to Manchester point
A in most cases. Similarly, doses to organs at risk were reported
as point doses using the International Commission on Radia-
tion Units 38 guidelines. The most commonly prescribed dose
was 21 Gy in three fractions delivered over 5-8 days.

Radical surgeries were performed 6-8 weeks after chemo-ra-
diation completion. A radical hysterectomy was performed by
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qualified onco-gynecologists using open surgery techniques.
No additional radiotherapy or CTX was administered postop-
eratively. Restimulation CTs and MRIs were performed, and
the targets and organ-at-risks were recontoured if EBRT was
chosen as a boost, using IMRT or SBRT. The total dose ranged
from 60 Gy to 66 Gy for individuals who were treated with an
IMRT boost. The SBRT boost dose was 8 Gy-12 Gy in one frac-
tion. Dose constraints to normal tissues mimicked those used
for brachytherapy. Decisions regarding the prescribed dose
for EBRT boost were made by treating physicians according to
safety concerns.

Patients were required to return for follow-up appointments
every 3 months. Physicians used imaging studies, especially
chest and abdominal CT and pelvic MRI scans, during the first
2 years of follow-up to determine the dates of local and distant
failure.

Endpoints and Statistical Analysis

OS, DFS, LFFS, and DFFS were defined as the interval from the
start date of radiotherapy to the date of death or until the last
follow-up visit, any failure, local failure, or distant failure, re-
spectively. Treatment-related toxicity is beyond the scope of
this study. Medians and life tables were computed using the
product limit estimate by the Kaplan-Meier method, and the
log-rank test was used to assess statistical significance. Statisti-
cal analysis was performed using MedCalc statistical software.

RESULTS

During the study period, from February 2015 to February
2019, only 43 patient charts were chosen for analysis for the
retrospective review. All 43 patients received neoadjuvant che-
mo-radiation as the first step of their treatment, as previously
described. Additionally, 17 patients were referred for BB after
chemo-radiation, 14 underwent a radical hysterectomy, 12 un-
derwent EBRT for the second phase of treatment, 9 received
an IMRT boost, and 3 received SBRT. Table 2 summarizes the
patient characteristics.

Table 2: Patient and disease characteristics.

Treatment substi- BB AH IMRT SBRT
tute Boost
Number of patients | 17 (100%) . '*  9(100%) . 3
(100%) (100%)
Median age 62 55 66 67
(Range) (41-85) (25-79)  (45-71)  (62-71)
FIGO stage (2018)
B 7 (41%) 4 2 -
A - 1 2 -
1B - - - -
nc1 6 (35%) 4 2 1
lic2 2 (12%) 1 1 -
IVA 2 (12%) 4 2 2
Pelvic N+ 10 (58%) 9 (64%) 5 (55%) (10?6%)
Para-aortal N+ 4 (23%) 17%)  1(11%) 0

logical reports of restaging MRI, which were obtained for all
patients at 22 or 23 fractions of radiation therapy. All patients
have no evidence of progressive disease. Two patients showed
stable disease, and both were in the IMRT boost group. The
median age of the patients in the radical hysterectomy group
was 55 years, which was quite different from the three other
groups. The hysterectomy group had the youngest patients,
while the SBRT group had the most elderly patients compared
to the others in terms of median age. All 14 patients under-
went a type lll radical hysterectomy in the surgical group. Pelvic
lymph node dissection was performed in all patients. Para-aor-
tal node dissection was performed when reported to be patho-
logical on imaging or suspicious intraoperatively and was ap-
proved to be metastatic at the frozen section. Two patients had
a pathologically complete response (pCR) in the cervix (14.3%),
and 12 patients (85.7%) had microscopic residual disease. Of 9
patients with positive nodes, only 1 (11.1%) had a pCR in the re-
gional nodes, and 88.9% showed residual disease in the nodes.
Two patients with pCR were previously classified as FIGO 2018
IVa and IlIC1. The median follow-up time was 33 months (12-68
months). The overall local recurrence rate was 23.26% (10/43):
1/15(7.14%), 5/17 (29.41%), 3/9 (33.33%), and 1/3 (33.33%) in
the hysterectomy, brachytherapy, IMRT, and SBRT groups, re-
spectively. The P-value was equivalent to 0.3665 in comparing
survival curves with the log-rank test. In total, 32.56% (14 of
43) of the patients failed distantly. The distant failure rates for
the hysterectomy, brachytherapy, IMRT boost, and SBRT boost
groups were 14.29% (2 patients), 35.29% (6 patients), 44.44%
(4 patients), and 66.67% (2 patients), respectively. The P-value
was calculated as 0.2709 for distant failure. The 3-year DFS was
the highest, accounting for 86% of patients who underwent
radical hysterectomy compared to brachytherapy, IMRT, or
SBRT (70%, 55%, and 33%, respectively). The 3-year OS was the
highest, accounting for 100% in the SBRT group compared to
the hysterectomy, brachytherapy, and IMRT groups (78%, 76%,
and 55%, respectively). None of the results were statistically
significant (p=0.6422 and p=0.4895, respectively) (Figure 2).
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All 43 patients finished chemo-radiation as planned. No com-
plete radiological responses were reported according to radio-

Figure 2: Kaplan-Meier estimates of OS (A)/(P-value: 0.6422), DFS (B)/
(P-value: 0.4895), LFFS (C)/(P-value: 0.3665), and DFFS (D)/(P-value:
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0.2709).

The median time to local progression was 14.6, 3, 10, and 32
months after BB, surgery, IMRT boost, and SBRT boost, respec-
tively. The median time until distant progression was 18.8,
16, 15.7, and 31 months after BB, radical hysterectomy, IMRT
boost, and SBRT boost, respectively.

DISCUSSION

No prospective randomized trials have investigated the alterna-
tives to BB, and none will likely be done. Concurrently, we see
different results after retrospective reviews regarding different
treatments for advanced CC regarding survival and toxicity.
Comparing studies is difficult because of various and evolving
study populations, patient evaluation, treatment techniques,
and CTX. Some studies used 2D and 3D radiation therapy tech-
niques and other studies used modern IMRT/VMAT techniques
for neoadjuvant chemo-radiation. The extent of surgery after
radiation in different studies also varied. Some with simple
hysterectomy, some with type Il hysterectomy, and others with
type lll or IV hysterectomy looked at sample hysterectomy, oth-
ers investigated type Il hysterectomy, and others investigated
type lll or IV hysterectomy. Therefore, data to comprehensively
analyse and draw meaningful findings are insufficient.

We acknowledge the limitations of our current analysis, which
include the small numbers and the retrospective nature, and
differences in patient characteristics between the four therapy
groups, such as stage distribution, median age, and percent-
age of positive pelvic or para-aortic nodes. Legitimate concerns
could arise about staging quality as we know that Positron
Emission Tomography (PET) or PET/CT has high accuracy in de-
tecting LN metastasis in patients with CC compared to CT and
MRI because PET/CT and biopsy of suspicious nodes were not
employed to assess regional and distant dissemination of the
disease [5]. Theoretically, in this review, there could be more
patients with FIGO stage IVB than reported. The chart review
process revealed that physicians’ records suggested that the
best responders were treated by hysterectomy as the second
phase of their treatment following restaging MRIs. Inadequate
responders were referred for brachytherapy or an EBRT boost.
The availability and capabilities of brachytherapy in Georgia
were quite limited. Interstitial brachytherapy was not acces-
sible before 2019, and MRI-compatible brachytherapy devic-
es did not exist. Modern brachytherapy with MRI guidance,
3D volumetric planning, and accompanying interstitial devic-
es became available in Georgia only after July 2019. None of
the patients who participated in the analysis had access to
high-quality brachytherapy services. In contrast, surgical teams
performing radical hysterectomies were exceptionally skilled
and competent. Therefore, patients who underwent hysterec-
tomies experienced better outcomes.

The present study demonstrates that radical hysterectomy af-
ter neoadjuvant chemo-radiation was superior to other treat-
ment modalities. Adjuvant surgical resection could improve
local control, DFS, and OS because most patients had residu-
al disease after chemo-radiation in the cervical and regional
nodes. Therefore, our outcome measures are comparable to
the results of the only randomized study published to date by
Keys et al., who reported an advantage in terms of local re-

currence rate and 5-year DFS in patients treated with an adju-
vant hysterectomy versus those treated with radiotherapy and
brachytherapy [6]. The selection of patients for hysterectomy
was biased toward those with a good radiation therapy re-
sponse, which biases our outcomes.

SBRT boost, which can mimic the dosimetry of brachytherapy,
could be promising in terms of OS. Clinical outcomes follow-
ing SBRT booster treatment are sparse and inconsistent. Using
the National Cancer Database, Gill et al. discovered that IMRT
and SBRT had lower OS outcomes than brachytherapy [7], but
O’Donnell et al. described identical outcomes between SBRT
and BB [8]. However, distant progression could be a reason for
further criticism, as well as previously mentioned pathological
residual nodal disease identified after radical hysterectomies in
SBRT being a promising treatment modality.

CONCLUSION

We acknowledge that radical radiation therapy with concur-
rent CTX, incorporating EBRT and brachytherapy in combina-
tion, is the standard of care. The developing world often has
limited resources for treatment. However, many countries have
access to different treatment aspects. Our study demonstrates
the need for prospective randomized clinical trials to evaluate
options for treatment after neoadjuvant CTX when brachyther-
apy is unavailable to all patients because brachytherapy should
only be performed in facilities where experience personnel and
required equipment are available. Otherwise, a hysterectomy
following neoadjuvant chemo-radiation or SBRT boosting may
be more appropriate if high-quality brachytherapy is inacces-
sible, which is true in a considerable number of places world-
wide.
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