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ABSTRACT

Introduction: Cervical cancer (CC) continues to be a significant problem in Bulgaria, with
very high morbidity and mortality. The reasons for this are manifold — besides the lack of
primary prevention and screening, there are also issues related to the treatment process. This
study aims to collect results and analyses data on the initial management of CC, focusing on
preoperative radiotherapy and its negative impact on the survival of patients with this type of
cancer in Bulgaria.

Materials and methods: This is a retrospective population-based study of all patients with
histologically confirmed CC registered in the Bulgarian National Cancer Registry (BNCR)
between 01.01.2019 and 31.12.2022. Information on the types of initial treatment was
collected. Patients whose first-line treatment was preoperative radiotherapy were analysed.
Results: A total of 3 193 women with CC were registered in the BNCR, of whom 169 had no
data on histological diagnosis. In 232 of all other 3024 patients (7.26%), the first treatment
modality was preoperative radiotherapy. A total of 129 patients from those 232 (4.04%) had
evidence of subsequent surgery after preoperative radiotherapy, the remained 2792 were
treated by other treatment modalities.

Conclusions: Preoperative radiotherapy has no routine designated place in the treatment of
this particularly lethal for Bulgarian women cancer. Avoiding the combined use of surgery
and preoperative radiotherapy means achieving improved oncological outcomes for cervical
cancer in Bulgaria as early as 2024.

Key words: cervical cancer, preoperative radiotherapy, preoperative chemotherapy, overall
survival
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INTRODUCTION

Cervical carcinomas (CC) in Bulgaria continue to be
a significant cancer disease, occupying the fourth place
in morbidity and mortality among all cancer sites (1).
The incidence of this oncological nosology is decreasing
in developed countries but remains high in developing
countries, with 604 000 new diagnoses and 340 000
deaths in 2020 (2). These figures suggest a 5.7%
increase in the incidence and an 8.9% increase in
mortality in 2018 alone (1).

The statistics concerning Bulgaria are alarming.
According to the GLOBOCAN database for Bulgaria, the
estimated age-standardised incidence rate of CC for
2020 is 18.3 per 100 000 (6), which is among the
highest in Europe. Additionally, Bulgaria has the third
highest age-standardised mortality rate (1), with a
five-year survival rate that is at least 10% lower than the
survival of patients in Western countries (3).

These results have multiple underlying causes, most
of which have been the subject of numerous publica-
tions and discussions: the absence of sufficient primary
prevention measures and the lack of a nationwide
screening program (4).

This article aims to collect results and analyse data
on the initial management of CC, focusing on pre-
operative radiotherapy and its negative impact on the
survival of patients with this type of cancer in Bulgaria.

MATERIALS AND METHODS

This is a retrospective population-based study of
all patients with histologically confirmed CC registered
in the Bulgarian National Cancer Registry (BNCR)
between 01.01.2019 and 31.12.2022. All enrolled
patients had a histologically confirmed diagnosis of
cervical cancer. Information on the types of initial
treatment (surgery, radiotherapy, radiation chemo-
therapy or chemotherapy) was collected. Patients
whose first-line treatment was preoperative radio-
therapy were analysed. Study parameters and
follow-up information about the cancer disease: clini-
cal (age at diagnosis) and pathological characteristics
of the cancer disease (histological type, T- and N-stage
according to the Eighth Edition of TNM (5) and FIGO
2018 classification (6), differentiation grade (grading
G). Data on patients treated with pre-operative radio-
therapy and subsequent surgery were analysed.
Patients were followed up until 01.04.2023 with
information on the stage of cancer diagnosis, initial
treatment and mortality. The information was
obtained from the BNCR after formal authorisation.
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Data analysis

Clinicopathological characteristics were summarised
by frequency and percentages. The last analysed patient
was included before December 31%, 2021. The date of
the last data collection was September 1%, 2023.
Correlations between the following biomarkers and
clinical parameters were measured: age and treatment
method with a graphical statistics display. Multivariate
analyses were also performed to assess the impact of
disease stage, age at diagnosis, and type of treatment
administered on the overall survival rate.

RESULTS

A total of 3 193 women with CC were registered in
the BNCR for the period 01/01/2019 — 31/12/2022, of
whom 169 had no data on histological diagnosis. In 232
of all other 3024 patients (7.26%), the first treatment
modality was preoperative radiotherapy. A total of 129
patients from those 232 (4.04%) had evidence of subse-
quent surgery after preoperative radiotherapy, the
remained 2792 were treated by other treatment
modalities. The minimum follow-up of patients was 10
months, with a median follow-up of 18 months.

Table 1 summarises the patients' baseline
clinicopathological characteristics.

Table 1 - Characteristics of the patients included in the study

Patient characteristics Data for preoperative  Data for preoperative
radiotherapy radiotherapy
n (%) and surgery n (%)
Number of patients N=232(100%) ! N=129(100%)
Age
<40yrs 25 (10.78%) 17 (13.18%)
40-69 yrs 166 (71.55%) 99 (76.74%)
LNy A(1767%)  13(1008%)
Deceased patients BEo3M%) M%)
Histology
Squamous cell 211 (90.95%) 121 (93.8%)
Adenocarcinoma 15 (6.45%) 5(3.87%)
Adenosquamous 3(1.3%) 2 (1.56%)
. Other/unknown S(3%) 1077%) .
FIGO stage
| 66 (28.55%) 43 (33.33%)
Il 95 (40.95%) 50 (38.76%)
Il 60 (24.57%) 31 (24.03%)
v 10 (4.31%) 0(0%)
_ Unloown 4072%) . 5 (388%)
T status - clinical staging of the prlmary tumour according to TNM 8
T 68 (29.31%) 46 (35.66%)
T2 109 (46.98%) 58 (44.96%)
T3 47 (20.26%) 23 (17.83%)
__ Otterlurknoun BRI 2 2(155%) .
N status - clinical staging of reg|onal lymph nodes according to TNIM 8
NO 197 (84.91%) 1 14 (88.37%)
N1 23 (9.91%) 11 (8.53%)
Nx 12 (5.18%) 4(3.1%)
13
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Figure 1 - Summary of multivariate
Cox regression analysis of overall
survival as a function of three
variables: age, FIGO stage, and
type of surgery. Patients in FIGO
stage IV have a statistically
significant higher risk of lethality.
On the other hand, it is evident that
radical surgical intervention does
not statistically significantly reduce
the risk of lethality compared
to patients who did not undergo
surgery
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FIGO |
FIGO (No56)
FIGO Il
(N=95)
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#Events: 82; Global p-value (Log-Rank): 0.00021166

AIC: 803.74; Concordance Index: 0.64

Analyses to assess the overall survival according
to various parameters were also performed. Cox
regression analysis was performed to assess the impact
of disease stage (according to the FIGO staging system),
as well as the type of treatment performed (fig. 1).

Figure 2 - Overall survival according
to age at diagnosis: under,
at and over 60 years of age.
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There was no statistical significance for the
correlation between age at diagnosis (below and > 60
years) and overall survival (Cox p = 0.849), and this is
reflected in fig. 2. Survival according to the localisation
of the oncological process is distributed according to
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Figure 3 - Overall survival according
to localisation of carcinoma
in the cervix: C 53.0 — endocervical
carcinoma, C 53.1 — exocervical
carcinoma, C 53.8 — carcinoma
extending beyond one region
of the cervix, C 53.9 — unspecified
cervical carcinoma

Survival probability

ICD code

Preoperative Radiotherapy followed by Surgery in Patients with Cervical Cancer
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the International Classification of Diseases, Tenth
Revision (ICD-10), and there is no statistical signifi-
cance (Cox p=0.269), which is reflected in fig. 3.

Stage at diagnosis had a statistically significant
effect on overall survival (Cox p = 0.003), as shown in

fig. 4.

Figure 4 - Overall survival according
to disease stage (FIGO)
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Statistical methods

All tests were implemented using R statistical

environment for Windows (version 4.2.0).

All plots were generated using R packages ggpubr
(v. 0.4.0) and ggplot2 (v. 3.3.5).
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DISCUSSION

Radiotherapy is the primary treatment modality for
cervical cancer, and together with radiation, chemo-
therapy, and surgery are the methods of definitive
initial treatment. The goal of definitive treatment is a
complete cure and is applied early in the course of
cancer, especially in CC. Combining surgery with radio-
therapy (regardless of whether or not concurrent
chemotherapy is administered) results in a significant
increase in complication rates. Therefore, the initial
definitive approach (radiotherapy or surgery), rather
than their combined sequential administration, is
debated in the scientific literature (7,8). In the initial
primary surgical treatment, adjuvant therapy is
administered in the presence of residual disease
(positive resection lines, residual metastatic lymph
nodes, etc.) or risk factors for recurrence (tumour size
greater than 4 cm, metastatic lymph nodes removed,
deep stromal invasion, lymphovascular invasion), with
combined radiochemotherapy being preferred (7). The
opposite approach, initial radiation (chemotherapy)
followed by surgery, leads to a significant increase in
complication rates and does not improve overall
survival.

For this reason, it is not recommended as an
approach, even for residual persistent disease, after
initial definitive radiotherapy (7-17). A crucial principle
guiding all therapeutic decisions — at every stage and
time point, is the goal of avoiding the risk of combining
the two modalities of surgery and radiotherapy. These
data have been well-established for a considerable
period of time — since 2012 (8,15,16), yet combined
treatment is still applied in Bulgaria as a planned
strategy rather than an exception.

There are not many studies available in the litera-
ture showing the effect of preoperative radiotherapy
followed by surgery, and those that have been
published usually report the pathological features of
the tumour after treatment. Li et al. reported that the
incidence of deep stromal invasion and lymphovascular
invasion was reduced after preoperative radiotherapy.
However, the incidence of lymphogenous metastasis,
parametrial invasion, and resection-line involvement
was not decreased (9). Gauci et al. followed 61 patients
with preoperative radiotherapy and concluded that this
method could be used in early-stage CC with poor prog-
nostic markers (10). Zhang et al. compared two groups
of patients — with preoperative radiotherapy followed
by surgery and surgery alone, and concluded that there
was no significant difference in complications, survival
and operative time; preoperative radiotherapy did not
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improve postoperative pathology but significantly
improved locoregional control (11). A weakness and
peculiarity of most studies is that they compare preop-
erative radiotherapy with subsequent surgery versus
surgery alone rather than preoperative radiotherapy
with subsequent surgery versus radiotherapy alone.
Another peculiarity is that most papers deal with pre-
operative radiotherapy in treating early CC, whereas in
Bulgaria, it is mainly used in advanced cases. From the
available data from Bulgaria and the above analyses,
it is evident that the primary age group in which pre-
operative radiotherapy is applied in Bulgaria is between
40 and 69 years of age —71.6 — 76.7. The most frequent
histology is squamous cell carcinoma — over 90% of
cases, and preoperative radiotherapy is most often
performed in FIGO stage 2 patients, respectively cT2,
according to TNM 8 classification. Radiotherapy
followed by surgery is administered at any stage of
diagnosis, including FIGO 3, and in a significant percent-
age of cases without complete initial staging.

Evidence-based guidelines for the management
of CC, including ESGO (7), ESMO (16) and NCCN (17),
routinely recommend against preoperative radiotherapy
and explicitly emphasise that the combination of radio-
therapy and surgery should be avoided as initial
treatment, regardless of the early stage of disease in
CC. Unfortunately, the BNCR data for Bulgaria presented
above show a significant difference. This strategy and the
alarming data on the lowest overall survival confirm
evidence-based medicine. One in three patients treated
with preoperative radiotherapy and subsequent
surgery die very quickly afterwards, with mortality rates
in early CC exceeding 34%. It should be noted that the
follow-up period is very short, and a longer follow-up,
which will be the subject of a subsequent analysis and
publication, would probably report similar and even
worse results. A total of 82 women died during
the follow-up, which is 35.34% of the total. When
considering only the group of patients with data on sub-
sequent surgical treatment, the number of deceased
patients was 44 (34.1%).

It should also be noted that even when a patient
with preoperative radiotherapy does not undergo sub-
sequent surgical treatment but completes radiotherapy,
the results are not good. This is due to the interruption
of treatment for a reassessment of the patient,
resulting in significantly worse overall survival.

Notably and encouragingly, the percentage of pre-
operative radiotherapy did decline during the study
period, accounting for 7.26% of all registered cases and
only 4.04% of registered cases for which information on
subsequent surgical treatment was available during the
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period. In comparison, for the period 2015 — 2018,
these figures were 11.86% and 7.2%, respectively (for
this period, a total of 3 928 patients were registered,
466 underwent preoperative radiotherapy, and for 283,
there was data on subsequent surgical treatment). A
possible explanation, however, would be the incom-
plete registration of new cases in the last 4 years by the
BNCR.

CONCLUSION

The treatment of early stages of cervical cancer aims
at a cure, which is achieved by administering radical
treatment — definitive radiation (chemo)therapy or
surgery. A primary goal of treatment planning is to
construct a therapeutic strategy that minimises the
percentage of patients treated by the two methods
sequentially. For this reason, baseline complete and
adequate staging of the disease (systemic and loco-
regional), as well as treatment in a multidisciplinary
team experienced in gynecologic oncology with access
to all treatment modalities, including radiotherapy,
systemic treatment, and gynecologic oncology, may be
factors of positive importance in improving survival of
patients with cervical cancer in Bulgaria. Preoperative
radiotherapy has no routine designated place in the
treatment of this particularly lethal for Bulgarian
women cancer, especially in advanced non-metastatic
disease. Avoiding the combined use of surgery and pre-
operative radiotherapy means achieving improved
oncological outcomes for cervical cancer in Bulgaria as
early as 2024.
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