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INTRODUCTION

Cervical cancer is the fourth most common cancer in wom-
en worldwide, and it has the fourth highest mortality rate 
among cancers in women.1 According to the American Na-
tional Cancer Institute, 13,800 women are diagnosed with 
cervical cancer in the United States each year, and approxi-
mately 4,290 patients die from this condition.2 In Ukraine, 
the incidence of cervical cancer is 10.8% at age 18-29 
years, and 12.5% at 30-54 years. In the mortality structure, 
cervical cancer was the main cause of death in 11.8% in the 
age group 18-29, and 14.2% in 30-54.3,4 FIGO staging is 
an effective tool for choosing a treatment for cervical can-
cer. With complex treatment with surgery and concomitant 
chemoradiation therapy (CCRT), cure rates up to 80-90% 
in the early stages (stages I-II) and 60% in stage III.5 In re-
cent years, the Ukrainian developed screening program for 

early diagnosis of CC with active identification of women 
suffering from background and precancerous processes has 
provided a remarkable reduction in the incidence level of 
cervical cancer. Yet due to a variety of social and economic 
reasons, the negligence rate is still high and climbing. In 
oncology, the situation is straightforward – the more ad-
vanced is the process, the fewer options are there with ther-
apeutic benefit.6  

The issue with cervical cancer treatment depending on the 
stage has already been mentioned as a pressing problem 
within multiple works.8,9,10 Since patients are younger com-
pared to other localizations of gynecological cancer, the is-
sue of organ-preserving treatment is of utmost importance. 
However, the need for a more radical option arises from 
higher autonomy and aggressiveness compared to hormone-
dependent tumors.11,12
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ABSTRACT
Introduction: Complex treatment of patients with the cervical cancer has been studied less.
Aims: To assess the effectiveness of combined treatment (surgery + radiomodifier as chemotherapy and radiation therapy) in 
patients with cervical cancer.
Methodology: Retrospective analysis of case histories of 661 patients with cervical cancer. Patients received treatment from 
2015 to 2020. All women were divided into 2 subgroups: in the main (n = 336) surgery, radiomodifier and radiation therapy and 
the control group (n = 325), no radiomodifier was used.
Results: An objective response after the first stage of treatment was achieved in 84.3% of patients in the main group and 59.4% 
of patients in the control group. Intra-systemic administration of cytostatics had a significant effect on the involution of infiltration 
in comparison with the effect of radiation only. In cases where neoplasm has not reduced, positive changes were observed: the 
exophytic part of the tumor, its bleeding and the volume of discharge decreased, superficial necrosis decreased or completely 
disappeared.
Out of 336 patients from the main group IB2-III stage, 87% of patients are in remission for more than 3 years.
Conclusion: The undeniable advantage combining radiation treatment with chemotherapy has been proven. Current standard 
may be considered as the weekly introduction of platinum preparations in the process of radiation treatment, as well as the use 
of fluoropyrimidine derivates as radio-modifying agents. Nature and extent of early complications did not differ reliably in com-
parison groups.
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Three main treatment methods are surgical, combined, and 
combined radiotherapy, with radiotherapy being the pri-
mary treatment method and almost the only option at III 
stage. However, analyzing the history of the development of 
physical and technical support of radiotherapy, M. Weinberg 
(1994) observes that “there is no increase in the effectiveness 
of radiotherapy in proportion to the improvement of its phys-
ical and technical base. Recently, it has been noted that the 
growth rate had decreased, significantly behind the expected 
levels with the use of new promising techniques, technical 
and technological means in radiotherapy (individualization, 
optimization, automation, computerization).” 13,14,15,16,17

Dissatisfaction with the results of treatment led to the de-
velopment of various approaches and methods to comple-
ment radiotherapy. Purpose of the study is to assess the ef-
fectiveness of combined treatment (surgery + radiomodifier 
as chemotherapy and radiation therapy) in patients with cer-
vical cancer.

MATERIALS AND METHODS

This study included 661 patients treated at our clinic from 
2015 to 2020. At the first stage of treatment, a remote ra-
diation effect is performed on the linear electron accelera-
tor LUEV-15M1 (15 MeV). Uniform irradiation of the small 
pelvis is performed with 2 constraining fields 15x15 cm or 
16x16 cm in the normal fractionation mode Fraction Size 
(FS) = 2 Gr daily 5 times a week to Total Body Irradiation 
(TBI) = 20-30 Gr on points A and B.  In large exophytic tu-
mors, 1-2 sessions of intra-cavity irradiation are performed 
using “Microselectron HDR” (“Nucletron”, Holland) with 
forward stepping source of Iridium-192. As a radiosensitiz-
ing agent, we used two drugs: cisplatin (CDDP) and capecit-
abine (Xeloda). Cisplatin is administered once a week (for 
four weeks) intravenously at a rate of 20 mg/m2, up to a total 
dose of 120 mg. The doses were based upon the studies by P. 
Rose et al. 19987 and H. Keys et al. 1999,18 in which cispl-
atin was administered at the rate of 40 mg/m2. Our treatment 
procedure provides a meaningful increase in the effect of the 
first stage of treatment with acceptable toxic complications. 
Capecitabine is administered at a dose of 2000 mg daily, for 
two weeks together with preoperative radiation exposure. 
Xeloda is a fluoropyrimidine carbamate derivate and pos-
sesses selective cytotoxic effect on the tissue. As a result of 
selective activation, the content of 5-fluorouracil in the tu-
mor significantly exceeds its levels in healthy tissues, and 
thus the systemic effect of 5-FU on healthy tissues of the 
body decreases. At the end of the first stage, we performed 
a comprehensive assessment of the treatment effectiveness. 
After 10 to 12 days, patients who could perform radical sur-
gery underwent a radical panhysterectomy with bilateral 
iliac lymphadenectomy by Wertheim-Meigs.

After the postoperative morphological analysis of the operat-
ing material in case of invasion more than 5 mm and up to 
1 cm and absence of metastases in regional lymph nodes, 
remote irradiation of small pelvis from open fields FS = 2 Gr 
to TRI = 10-14 Gr (42- 44 Gr considering the preoperative 
course). In case invasion is more than 1 cm and metastatic 
lesions of regional lymph nodes is present, remote irradia-
tion was performed in the same fractionation mode, totaling 
to 50-55 Gr. After 4-5 weeks adjuvant single-drug chemo-
therapy with cisplatin 20 mg/m2 for 1-5 days (2 cycles at 
an interval of 4 weeks) or two cycles of single-drug chemo-
therapy with the Xeloda 2500 mg/m2. In patients who cannot 
perform radical surgical intervention, combined radiation 
treatment is preferred. The irradiation of the small pelvis is 
performed with 2 constraining fields 15x15 cm or 16x16 cm 
in the normal fractionation mode with TBI = 20, 26, 30 Gr at 
stages Ib2, IIb, III. Then the central shielding unit is installed 
and the TBI on the pelvic lymph nodes is increased up to 46 
Gr at IIB-III stages. Contact irradiation is performed on “Mi-
croselectron HDR” in fractionation mode: FS = 7Gr once a 
week, TBI = 28 Gr. 

After 5-6 weeks since the combined course, the patients were 
given two cycles of single-drug chemotherapy CDDP 20mg/
m2 with a break of 4 weeks or two cycles of mono-chemo-
therapy with capecitabine. We evaluated the clinical effect 
in the first week after the first treatment stage. By this time, 
patients in the group with CLL received 4 infusions of cispl-
atin (Daily Dose = 120 mg) or the total dose of capecitabine 
is 28000 mg and the total focal radiotherapy dose at point A 
– 24Gr, while the total focal dose at point A in women from 
the control group was 30 Gr.

RESULTS

Our approach provided significant increase in the first stage 
treatment effectiveness while the toxicity remained accept-
able. In the main study group, after 10-12 days of combined 
radiotherapy at linear particle accelerator LUEV-15M1 
(15MeV) with a radiomodifier such as cisplatin (CDDP) and 
capecitabine (Xeloda), 292 (87%) of patients became oper-
able. In result of the first stage treatment, tumor completely 
regressed in 15 (4.6%) patients, compared to 3 (0.9%) in 
control group. More than half regression was noted in 162 
(48.3%) in the study group, compared to 122 (37.4%) pa-
tients. At least quarter reduction is found in 106 (31.4%) 
patients compared to 68 (21.1%). No response is registered 
in 53 (15.7%) patients in the study group, compared to 132 
(40.6%) in control group. Overall, any response to treat-
ment was achieved in 84.3% in the study group, compared to 
59.4% in the control group (p<0.01). It is worth mentioning 
that in group of patients without tumor reduction, we still 
observed some definite positive changes, including decrease 
in size of exophytic part, reduced bleeding and secretions 
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amounts, reduced in size, or completely dissolved superficial 
necrotic zone. The presence of parametrial infiltration and its 
nature are important signs of pathology extent and treatment 
effectiveness. Results regarding the infiltration are presented 
in Table 1. Among 336 patients with cervical cancer type IB2 
stage III, who received therapy according to scheme chem-
otherapy – surgery – radiotherapy, 3-year remission rate is 
87% (292 patients). The limitation with cytostatic adminis-
tration is their adverse toxicity. Table 2 shows the percentage 
and complications severity encountered – in most cases they 
did not exceed moderate. Regarding the reaction of internal 
organs to chemoradiation treatment, it can be concluded that 
the nature and extent of early complications does not reliably 
differ in both groups (Table 3). Table 4 contains information 
regarding organs’ adverse reaction to chemoradiation.

DISCUSSION

Methods of radiomodification have been developed in the 
form of non-standard fractionation of the radiation dose, 
based upon oxygen heterogeneity in tumor tissues. At the 
same time, several physical and chemical radio-modifiers 
have been proposed, which have radioprotective and ra-
diosensitizing properties, such as hyperbaric oxygenation, 
general gas hypoxia by inhalation of the gas mixture with 
reduced (8-10%) oxygen content during remote gamma-
therapy session, use of laser applications and other. To 
overcome the radio-resistance of several tumors and enhance 
the effect of ionizing effects of irradiation is performed in 
combination with electromagnetic, inductive UHF local hy-
perthermia.

Possibility to enhance radiation of the tumor by creating 
short-term hyperglycemia with lower tumor pH (6.7 - 5.4) 
was investigated. According to experimental data, it was 
found that the anticancer effect of irradiation is inversely 
proportional to the initial volume of the tumor without clear 
dependency with the glucose doses.

The most common class of chemical radiomodifiers was 
previously electron-acceptor compounds, among which 
high activity as radiosensitizers of hypoxic cells in experi-
ments in vitro and biological models showed compounds 
of metronidazole. Clinical trials showed a certain tendency 
to improve treatment outcomes for lung cancer, esophagus, 
head and neck tumors, bladder, and cervix with generally 
accepted methods of administration metronidazole into the 
body. The authors, however, point to the frequency of toxic 
reactions when using metronidazole, starting with a blood 
level 120 μg/mL, while the best radiosensitizing effect of 
the drug is achieved when the blood levels are 170-220 μg/
ml.8,14,19,24 The effectiveness of radiotherapy with intra-tumor 
administration of metronidazole was expressed in acceler-
ated (in total dose of 36-56 Gy) and complete tumor regres-

sion in 54.3% of patients. In control - the radiation treatment 
without metronidazole, respectively, in 42%. At the same 
time, the 3-year survival of patients with cervical cancer 
stage III is 79.7 ± 4.1%. 1, 9,18 Similar results of 2-3-year sur-
vival were obtained in some Ukrainian scientists.14, 20, 22,

Using a combination of cytostatics (vincristine, platydiam 
and adriamycin) in the treatment of common cervical can-
cer processes, there were noted complications in the form of 
nausea, vomiting in all patients, alopecia in 96.7%, oppres-
sion of hematopoiesis 60% of cases, nephrotoxicity in 40%. 
In chemotherapy treatment of patients with cervical cancer 
with inclusion in the treatment regimen 5-fluorouracil and 
mitomycin C severe hematological complications of the 
third degree in 5% of patients, dyspepsia in 4% cases.

Comprehensive chemoradiation treatment programs for 
common cervical cancer with polyradiomodifcation options 
were also proposed. Before carrying out and/or in the pro-
cess of combined radiotherapy with unconventional dose 
fractionation, administration of 5-fluorouracil is used, sup-
plemented by the introduction of cisplatin or methotrexate in 
combination with Ultra High Frequency (UHF) hyperther-
mia or sizofara.

It was performed 3 courses of combined chemotherapy (cy-
clophosphane, bleomycin, cisplatin) in 26 patients with the 
third stage of cervical cancer followed by radiotherapy. In 
44.5% of cases partial tumor reduction was noted. Seven pa-
tients did not complete the course of chemotherapy due to 
severe toxicity with one death. Conclusion of the authors: 
merely chemotherapy for cervical cancer is not effective, 
toxic and has no survival benefits. The same point of view 
was in the studies of the 3-year survival rate of cervical cancer 
patients with the third stage after chemotherapy treatment with 
generally accepted methods of introducing cytostatic treatment.

Using a combination of cytostatic drugs (cisplatin, bleomycin, 
vincristine) before the combined radiotherapy, 5-year survival 
of patients with common processes of cervical cancer was as 
high as 68%. Using hydroxyurea as a modifying agent during 
radiotherapy and a 4-week course after its end, it was pos-
sible to achieve 60% 5-year survival of patients with cervical 
carcinoma in stage- III.

It was discovered that performing combined irradiation and 
parallel systemic administration of cisplatin and 5-fluoroura-
cil achieved a 3-year survival rate in 87% of women with 
common cervical cancer.

Some authors based on the results of randomized studies 
have registered a significant increase in relapse-free sur-
vival of patients receiving radiochemotherapy with cispl-
atin, hydroxyurea, and 5-Fluorouracil at acceptable toxic 
phenomena, which eventually served as a recommenda-
tion for the use of chemotherapy as a standard for treating 
patients with cervical cancer. The study of preoperative 
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radiochemotherapy demonstrated its effectiveness in im-
proving operability. Reports on the use of intra-arterial 
chemotherapy in common processes of cervical cancer in 
terms of supplementing combined radiotherapy are heter-
ogeneous. Clinical material of studies is small in volume 
(groups of patients with cervical cancer stage III for 10-
14 patients), and there was different composition of used 
cytostatics.9, 21,23 

It might be necessary to extend current investigation in the 
future to controlled randomized environment to confirm our 
approach on larger group of the patients.

CONCLUSION

The undeniable advantage of radiation as an independent 
method and as combined with chemotherapy has been prov-
en. It can be concluded that the main method of exposure is 
radiotherapy, as an independent method and as a component 
in combined treatment. 

The weekly administration of platinum as well as fluoropy-
rimidine radio-modifying agents can be considered as cur-
rent standard. All the above only confirms the need for fur-
ther research in this direction and perhaps developing not 
only new cytostatic therapy protocols in combination with 
radiotherapy, but also the synthesis of fundamentally new 
drugs.
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Table 1: Dynamics of tumor size after the first stage of treatment

А result of the first stage of treatment Groups

Study Group abs (%) Monitoring Group abs 
(%)

Full regress of the clinically visualized tumor 15 (4.6) 3 (0.9)

Reduction of more than 50% of the original size tumor 162 (48.3) 122 (37.4)

Regress of the neoplasm by more than 25%, but not exceeding 50% 106 (31.4) 68 (21.1)

Did not respond to therapy 53 (15.7) 132 (40.6)

Table 2: Dynamics of infiltration of parameter fiber because of therapy

Reaction of parametric infiltrates Groups

Study Group
n=336 people

Monitoring Group
n=325 people

abs (%) CDDP  n=313 Xeloda
n=23

abs (%)

Disappearance 124 (39.4) 6 (32.5) 93 (28.5)

Reduction by 1/2 of the original 149 (47.7) 10 (44.2) 132 (40.7)

No changes 40 (12.9) 5 (23.3) 100 (30.8)

Table 3: Hematological complications in chemoradiation therapy

Complications Groups

Study Group
abs (%)

Monitoring Group
abs (%)

Leukopenia 19 (5.6) 10 (3.2)

Thrombocytopenia 9 (2.8) 6 (1.8)

Anemia 12 (3.7) 13 (4.0)

Table 4: Characteristics of reactions of internal organs to chemoradiation treatment

Complications Study Group
abs (%)

Control group
abs (%)

Post-beam rectitis 16 (4.6) 16 (5.1)

Post-beam cystitis 19 (5.6) 11 (3.4)

Nausea, vomiting 28 (8.4) 13 (4.1)


