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Abstract

Objective: To describe our experience with concurrent chemoradiotherapy using
three-dimensional conformal radiotherapy (3D-CRT) and high-dose-rate intracavitary
brachytherapy with weekly cisplatin in the treatment of patients with locally advanced
cervical cancer.

Methods: Forty-three patients were identified between January 2009 and December
2015. Their medical records were retrospectively reviewed, and data on patient charac-
teristics, tumour, treatment and toxicities were collected and analysed.

Results: The median age was 45 years (interquartile range (IQR): 26) The median tumour
size was 45 mm (IQR: 20). Thirty-eight patients (88%) had a cervical tumour with a size
of 2 40 mm. The median cervical tumour size evaluated by magnetic resonance imaging
(MRI) was 52 mm (IQR: 17). Twenty-two patients (51%) had enlarged lymph nodes on
MRI (= 10 mm). MRI demonstrated the involvement of the parametrium in 29 patients
(67%). Fifteen patients had positive para-aortic nodes (36%). The median total treatment
time was 58 days (IQR: 20). Sixteen patients (39%) received extended-field radiotherapy.
Cisplatin was administered simultaneously for a median of five courses. The median fol-
low-up period was 32 months (IQR: 28 months). Grade 3 acute toxicity was observed at
the gastrointestinal level in seven patients (16%). Late grade 3/4 toxicity was observed
in 14 patients (33%). Seven patients (16%) persisted with the disease and five died. The
local relapse rate was 9%. Eleven patients underwent a hysterectomy after treatment.
The disease-free interval was 24.2 months. The 2-year global survival rate was 82.9%.

Conclusion: Concurrent chemo-radiotherapy appears to be an effective regimen, with
acceptable toxicity, for patients with locally advanced cervical cancer.
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Introduction

In 2012, 528,000 new cases of women with cervical cancer were diagnosed worldwide
[1]. In Argentina, 4,956 women are diagnosed each year with the same disease and 2,127

ecancer 2019, 13:919; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.919

Correspondence to: Maria Eugenia Giavedoni
Email: maria.giavedoni@hospitalitaliano.org.ar

ecancer 2019, 13:919
https://doi.org/10.3332/ecancer.2019.919

Published: 02/04/2019
Received: 19/12/2018

Publication costs for this article were supported by
the ecancer Global Foundation.

Copyright: © the authors; licensee
ecancermedicalscience. This is an Open Access
article distributed under the terms of the
Creative Commons Attribution License (http:/
creativecommons.org/licenses/by/3.0), which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
work is properly cited.



www.ecancer.org
https://doi.org/10.3332/ecancer.2019.919
https://doi.org/10.3332/ecancer.2019.919
http://creativecommons.org/licenses/by/3.0
http://creativecommons.org/licenses/by/3.0

die each year. Cervical cancer is the third most frequent cancer in Argentina among women (after breast and colorectal cancer) and the sec-
ond most frequent among women aged 14-44 years old [2].

Cervical cancer is staged by clinical gynaecological examination. In 2009, the most up-to-date version of cervical cancer staging was pub-
lished by the Committee of the International Federation of Gynecology and Obstetrics (FIGO) [3]. Since 2009, FIGO has recommended,
whenever possible, an assessment with magnetic nuclear resonance since it is the best diagnostic method for locoregional staging of this
cancer. This was confirmed in the recent FIGO staging published in 2018, where the imaging and pathological findings are incorporated into
the staging [4].

Stage IB2 is considered to be locally advanced cervical cancer [5]. Local, regional and distant relapses are more likely in this group of patients.

In the treatment of locally advanced cervical cancer, five randomised Phase Ill clinical studies [6-10] and two meta-analyses [11, 12] showed
significant improvement in overall survival and progression-free survival with radio-chemo-concurrence with platinum, with respect to exclu-
sive radiotherapy, or with hydroxyurea. Because of these studies, in 1999, the National Cancer Institute (NCI) issued the recommendation for
use, thus making radio-chemo-concurrence the standard treatment for cervical cancer in locally advanced stages [13]. In spite of the devel-
opment and improvement in radiotherapy techniques, it is not possible to reach the dose of radiation required by the pathology without the
use of brachytherapy. Although the different forms of delivery produce the same global survival rates, high-rate brachytherapy incorporated
in the last decades improves the use option, facilitating the practice for the operator and improving tolerance for patients and shortening
treatment time [14]. Radiotherapy is curative for locally advanced cervical cancer for approximately 65%-75% of patients in Stage |IB, for
30%-50% of patients in Stage I1IB and for 10%-15% of patients in Stage IVA. However, radiation treatment for gynaecological cancers brings
to light questions about the quality of life for patients, due to its toxicity.

There is very little communication about this type of treatment in South America [15], the majority of the literature coming from other regions,
[16-22] and which examine the benefits and morbidity of the treatment. Therefore, this research would provide greater knowledge regarding
the treatment of cervical cancer in our region and encourage the prospective registration and dissemination of its results in Latin America. In
this paper, we aim to describe the experience of the Hospital Italiano de Buenos Aires in the treatment of concurrent chemo-radiation and
high-rate brachytherapy in locally advanced stages of cervical cancer through the analysis of a retrospective cohort from 2009 to 2015.

Objectives and methods

A descriptive and observational study was carried out in the Gynecology and Radiation Oncology Department (Mevaterapia) of the Hospital
Italiano de Buenos Aires.

The study population consisted of patients in the registries during the period 2009-2015 with a diagnosis of cervical cancer of epithelial
origin in locally advanced stages who had received external pelvic radiotherapy with three-dimensional shaped technique (3D) plus high-rate
brachytherapy and concurrence with cisplatin as primary treatment. Patients with previous pelvic radiotherapy, presence of another type
of concomitant cancer, history of partial or total hysterectomy, patients who had begun their treatment in another healthcare centre and
patients with a histological diagnosis of neuroendocrine carcinoma were excluded.

Field work

The clinical histories corresponding to the selected patients were reviewed and the information was collected in a database constructed for
that purpose. The following variables were evaluated for each patient: age, performance status, body mass index, previous surgeries, last pre-
treatment haemoglobin value, pretreatment creatinine clearance, histological tumour type, tumour size, FIGO stage, tumour characteristics
in the MRI, lymph node staging by images or surgery, characteristics of the radiant treatment, characteristics of concurrent chemotherapy,
variables in terms of oncological follow-up, toxicities, persistence, recurrence (with histological confirmation) and death.

We reviewed the images of the MRI performed on the patients in the context of pretreatment staging to evaluate prognostic factors, such
as tumour size, involvement and location of lymph nodes, involvement of parametria, involvement of septums and invasion of other adjacent
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organs. The following were considered to be (1) signs of lymph node involvement: diameter greater than 1 cm on the minor axis, changes in
lymph node morphology, altered signal at T2 or heterogeneous image and restricted diffusion, (2) signs of parametrial involvement: inter-
ruption in the paracervical fibrous ring or parametrium-tumour irregularity and (3) signs of septum involvement: anterior or posterior fatty
infiltration.

Although there are different criteria for classifying acute [23] or chronic [24] toxicity, in this study, we defined the limit as 90 days from the
beginning of treatment.

Major toxicity was reported as Grades 3, 4 and 5. Acceptable toxicity was classified as Grades 1 and 2.

Acute haematological toxicities were classified according to the NCI Common Terminology Criteria for Adverse Events, version 3.0 [25]
Score, and non-haematological acute toxicities and chronic toxicities were classified using the Toxicity Criteria of the Radiation Therapy
Oncology Group and the European Organization for Research and Treatment of Cancer (EORTC) [26] scores. However, this last scale may be
considered to be inadequate to classify some of the more common complications of radiation treatment for cervical cancer; therefore, more
variables in this category were identified using the description published in Eifel’s study [27].

Oncological monitoring data were obtained from medical visits stored in the hospital’s electronic clinical history or from telephone calls that
the investigators made to patients whose last control was not carried out at the institution.

Standard evaluation and treatment

All patients were regularly examined by gynecologists, oncologists and radiant oncologists. Pretreatment evaluation consisted of taking the
clinical history, a physical evaluation and pelvic examination, a biopsy of the uterine cervix and an MRI of the abdomen and pelvis.

Staging of the lumbar aortic area to define the radiation treatment was performed in two ways: through positron emission tomography (PET)
CT or through lumbar aortic laparoscopic staging surgery. The latter began at our institution under a research protocol starting in 2012.

External radiation was administered using 3D. A pelvic scan was performed with oral contrast in the institutional scanner (Philips Brilliance
CT 16-slice). The images were imported into the planning system (Blue Frame Shell, Version 14.05.00). Planning was organised using anterior,
posterior and both lateral fields known as the four-field box technique in the pelvic area and with anterior, posterior and lateral fields in
the lumbar aortic area. Photon energy of 6, 10 and 15 MV were used. Patients received a dose of 50-50.4 Gy in 25-28 fractions in the
pelvic area and 45 Gy in 25 fractions in the lumbar aortic region. Some patients received a parametrial boost of 5.4 Gy in three additional
fractions. Regarding brachytherapy—until July 2015, iridium 192 was used as a radioactive source using 2D, following the international
guidelines (International Commission on Radiation Units and Measurements (ICRU) 38) [28]. Then, it was replaced by cobalt 60 using 3D
and applicators compatible with computed axial tomography. The volumes to be treated were delineated according to the consensus of
the Groupe Européen de Curietherapie and the European Society for Radiotherapy and Oncology [29]. In both 2D and 3D, a 6-Gy design
per fraction was used for a total dose of 24 Gy. Two fractions per week were given, making a total of four fractions.

Patients received indications for concurrent chemotherapy with cisplatin at a dose of 40 mg/m2 (maximum dose of 70 mg) once a week for
five cycles during the period of radiation therapy. Our scheme is coincident with what is described in the current literature [7, 9, 30, 31]. The
causes for suspension of chemotherapy were as follows: (1) fever over 38°C, (2) neutropenia under 1,500/mm?, (3) thrombocytopenia under
75,000/mm?, (4) vomiting, (5) diarrhoea, (6) creatinine clearance dropping to under 50 mL/minute and (7) performance status 2 or more.
Chemotherapy was resumed when toxicity became Grade 1. In premedication, patients received hydration with saline solution, mannitol
solution, ranitidine 50 mg IV, dexamethasone 8 mg IV and ondansetron 8 mg IV.

Laboratory tests with blood count, liver function tests, electrolytes and creatinine clearance were requested at the initial evaluation and
repeated at 3 weeks. A weekly clinical check-up was performed during treatment. Then, patients were monitored every 3 months for the first
2 years and every 6 months until the end of the 5 years. After treatment, a control study with images was requested. The negative, positive
and doubtful findings in the images were described. We consider doubtful findings to be inflammatory changes that could not be classified
and that required a new control after a prudent period of time (more than 3 months).
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Statistical analysis
In the descriptive statistical analysis, the continuous variables were expressed as median and interquartile range (IQR), and the categorical
variables were summarised as absolute and relative frequencies.

In the follow-up analysis, the follow-up time was calculated as the difference between the date of diagnosis and the date of the final
control or death. Three patient conditions were analysed: death by illness, persistence (patients who remained actively ill with cancer in
spite of treatment) and relapse (reappearance of the illness in patients who responded to treatment).

For the death event, the fatality rate was estimated as the number of deceased patients per 100 persons with cervical cancer and overall
survival at 2 years as a percentage of living patients per 100 patients with cervical cancer, with their respective confidence intervals of
95%. Patients followed for less than 2 years were excluded from the analysis (n = 35).

For relapse, the rate was estimated to be the number of relapsed cases per 100 person-years, with a confidence interval of 95%, and the
period free of illness as the time from diagnosis of the illness until the date of the first relapse, last medical control or death, expressed as
median in months and interquartile range. Patients with less than 2 years of follow-up were excluded from the calculation (n = 32).

The percentage of tumour persistence and death was calculated for the total cohort.
Statistical analysis was performed using the STATA 13 program.

The clinical study was approved by the Ethics Committee of the Hospital Italiano de Buenos Aires, Argentina.

Results
A total of 43 patients were included. The patients’ characteristics are listed in Table 1. Six patients (14%) began treatment with a haemoglobin

level of less than 10 g/dL. Of the total, five patients (11%) required a blood transfusion prior to treatment. Seven (16%) patients began with
creatinine clearance under 70 mL/minute.

Table 1. Baseline characteristics of cervical cancer patients (n = 43).

Details Measurement

Patients (n) 43
Age (years), median (IQR)» 45 (26)
Performance status (n/%)

0 32/74.4

1 10/23.3

2 1/2.3
Body Mass Index in kg/m2, median (IQR)2 23.8(7.5)
Patient with history of prior surgeries (n/%)

No 30/69.8

Yes 13/30.2
Haemoglobin pretreatment in g/dL, median (IQR)2 12 (2.1)
Creatinine clearance in mL/min, median (IQR)2 97 (47.7)

» Interquartile range
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Table 2 shows the tumour details. Thirty-eight patients (88.4%) had a cervical tumour size of = 4 cm. Twelve patients (28%) had a tumour size
of 2 6 cm. Images showed lymph node involvement in the pelvic area in 19 patients and in the lumbar aortic area in only one patient. Lymph
node involvement was shown in both areas in only two patients. Parametrial involvement was detected by MRI in 24 patients in stages Il and
Il and five patients in stages IB and IIA; in these cases, the parametrial involvement was not detected in the physical examination. Septum
involvement was observed in 12 patients (28%) by MRI. Lumbar aortic lymph node staging was accomplished through laparoscopic surgery
in 23 patients (23/43), nine of which showed involvement (9/23), and through PET in 20 patients (20/43), of which six were positive (6/20).
In all, only two patients did not have lumbar aortic staging.

Table 3 shows the radiation treatment details. Regarding the duration of radiation treatment (external and brachytherapy), the median was 58
days (interquartile range: 20 days). A total of 29 patients (67.4%) completed concurrent radiochemotherapy in < 63 days. For most patients
(95%), treatment was sequential. One patient required hemostatic flash as part of the treatment due to anaemia at the time of presentation,
and three patients had a boost in parametrium. Seventeen patients had extended-field radiation: 15 for lymph node involvement (surgery and
PET) and two patients for massive pelvic lymph node involvement. The median duration of extended-field radiation was 41 days (interquar-
tile range: 6 days). Regarding the chemotherapy, the median for cycles completed was five cycles. Only seven (16%) patients had to suspend
chemotherapy. The principal causes were diarrhoea, decreased creatinine clearance and vomiting.

Table 2. Tumour characteristics of cervical cancer patients (n = 43).

Details Measurement

Histological type (n/%)

Squamous 37/86

Adenocarcinoma 4/9.3

Other 2/4.7
Tumour size in cm, median (IQR)~ 45 (20)
Tumour stage (FIGO) (n/%)

1B2 12/27.9

11A2 6/14.0

112] 15/34.9

1B 10/23.3
Tumour size in images (MRI) in cm, median (IQR)» 52(17)

Lymph node involvement in images (MRI) (n/%)

Negative 21/48.8

Positive 22/51.2
Parametrial infiltration in images (MRI) (n/%)

Negative 14/32.6

Positive 29/67.4
Pretreatment lumbar aortic staging (surgery) (n/%)

No 20/46.5

Yes 23/53.5
Lumbar aortic lymph node involvement (PET/surgery) (n/%) 15/36

slnterquartile range

ecancer 2019, 13:919; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.919 5


www.ecancer.org
https://doi.org/10.3332/ecancer.2019.919

Table 3. Characteristics of concurrent radiochemotherapy in cervical cancer

patients (n = 43).

Details Measurements
Radiation treatment (n/%)
External RT and BT 26/60.5
External RT + BT + lumbar aortic field (group 2) 17/39.5
Radiotherapy dose (cGy) (n/%)
External
46 1/2.3
48.6 2/4.7
50 20/46.5
50.4 17/39.5
55.8 3/7.0
External radiotherapy dose fraction (cGy) (n/%)
1.8 22/51.2
2 21/48.8
Radiotherapy energy (n/%)
External
F6Mv 23/53.5
F10Mv 10/23.3
F15Mv 10/23.3
Lumbar aortic field
F6Mv 8/47.1
F10Mv 5/29.4
F15Mv 4/23.5
Brachytherapy source (n/%)
Ir192 33/76.7
Co60 10/23.3
Total treatment time (days)
External RT, median (IQR)2 40 (7)
External RT + BT, median (IQR)2 58 (20)
External RT + BT + lumbar aortic field, median (IQR) 84 (19)
Patient with total treatment time (<63 days) (n/%) 29/67.4
Patients receiving = four cycles of chemotherapy (n/%) 39/90.6

RT: radiotherapy, BT: brachytherapy, 2Interquartile range

Table 4 lists the frequency of acute and chronic toxicities selected for this study, according to the highest grade reached. Although most patients
experienced acute gastrointestinal or urinary toxicity, only 16% experienced severe toxicity (Grade 3) in the digestive tract. Only two
patients experienced Grade 4 acute toxicity: one patient with debilitating sensitive neuropathy and one patient with septic shock secondary
to pyometra. In addition to the toxicities reported in the table, 12 patients (28%) experienced some acute toxicity: pelvic pain (n = 1), vaginal
disorders (n = 3), hot flashes (n = 3), bone fractures (n = 1) and hydroelectrolyte changes (n = 4). Of the total, only five patients required

hospitalisation.
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Table 4. Acute and chronic toxicities profile in cervical cancer patients (n = 43).

Acute adverse effect Grades (n)

0 1 2 3 4
Lower gastrointestinal 1 5 30 7 —
Urinary 1 17 25 — —
Asthenia 1 21 20 1 —
Dermatological 18 23 2 — —
Vomiting 39 3 1 — —
Anaemia (haemoglobin) 13 19 11 - —
Leukopenia 14 19 6 4 —
Neutropenia 33 4 6 — —
Thrombocytopenia 39 4 — — —
Infectious 39 - 3 - 1
Motor neuropathy 42 — - 1 —
Sensory neuropathy 39 — 2 1 1
Abnormal transaminases 40 1 2 — -
Abnormal bilirubin 43 — - — —
Hyponatremia 36 4 — 3 —
Abnormal creatinine clearance 30 6 7 - -

Chronic adverse effect Grades (n)

0 1 2 3 4
Extremities/Neuromuscular 39 1 2 — 1
Hematochezia 21 5 12 4 1
Rectosigmoid abnormalities 21 2 11 5 4
Diarrhoea 29 4 3 —
Vaginal abnormalities 28 6 — —
Urinary abnormalities 36 2 — 2

When we group toxicities by patient, we see that 14 patients (33%) experienced some Grade 3/4 chronic toxicity. Of these, most had symp-
toms in the rectosigmoid area with pain and urgency. Intestinal and urinary toxicities appeared with a median time from the end of treat-
ment of 10.8 (IQR: 4.9) and 10.8 (IQR: 14.7) months, respectively. Of the total, only 11 patients required hospitalisation. There were
other chronic toxicities not reported in Table 4: bone fracture (n = 1), menopause (n = 8), thrombosis (n = 2), bone marrow depression,
pyometra/hematometrea, pelvic pain and edema.

Four patients experienced fistulas: two rectovaginal and two vesicovaginorectal. Median time to onset of the fistula was 9.5 months (IQR: 1.6).
In two patients, the fistula was due to tumour persistence.

The median time to the first control with images was 2.7 months. Forty-one patients had MRIs (95%) and negative findings were seen in 51%,
positive findings in 23% and doubtful findings in 26%.

After treatment, ten patients (23%) received a cervical biopsy for suspected persistence of the disease (clinical or MRI), of which four
were positive for the disease. Eleven patients (26%) had a rescue hysterectomy with the following indications: pyometra, persistent
metrorrhagia, probable or clearly clinically persistence, persistence confirmed by pathology. Of the hysterectomies performed, three were
positive for cancer (3/11).
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Table 5. Results of oncological follow-up of cervical cancer patients (n = 43).

Follow-up Measurement
Follow-up time in months, median (IQR)~ 32(28)
Fatality rate (person-years) 5/100
Global survival at 2 years (%) 82.9
Relapse rate (person-years) 5.7/100
Recurrence (n) 6/35
Local recurrence rate (%) 9
Time to relapse in months, median (IQR)2 20.9 (9.26)
Disease-free interval in months, median (IQR)~ 24,2(24,2)
Persistence (n/ total) 7/43
Deaths (n/ total) 6/43

slnterquartile range

The oncological results are shown in Table 5. Of the total, 29 patients (67%) had a follow-up time of > 2 years, with a minimum of 6 months
(due to death from the disease) and a maximum of 78 months.

Discussion

In this paper, we report the experience of 43 patients with pelvic 3D-CRT and high-rate brachytherapy with concurrent chemotherapy in
advanced cervical cancer. At 2 years, the global survival rate was 82.9%, with a tumour persistence rate of 16% and local recurrence of 9%.
With a median follow-up time of 32 months, grade 3 acute gastrointestinal toxicity was observed in 16% and grade 3/4 chronic toxicity
in 33%.

Table 6 is a comparison with other studies available from the current literature. There were wide differences in treatment, recording, defini-
tion and evaluation of toxicities which hinder the comparative analysis.

It is well known that the total time of treatment is one of the most important prognostic factors in patients with cervical cancer treated with
radiotherapy. In this sense, two studies have shown a significant decrease in pelvic control and the overall survival rate when the treatment
exceeds 6 weeks [21, 32]. In this study, although all the patients completed the proposed radiant treatment, 14 of them did it in a longer time
than recommended. This was probably due to the availability of brachytherapy equipment, to delays due to non-working days and to special
situations on the part of patients, such as non-medical situations and patients residing long distances from the radiation centre.

On the other hand, in July 2015, the radiotherapy department acquired a brachytherapy device with 3D planner, which improved the com-
bination of the two radiant treatments, improving therapeutic times. This practice provided a reduction in the toxicity observed in patients
treated after this date. Modulated Intensity Radiotherapy and Modulated Intensity Volumetric Arcotherapy are currently being incorporated
into the treatment of cervical cancer. It will be interesting to know in the future how this technology influences the survival and toxicity of
the patients treated.

Regarding acute toxicity, Toita observed that grade 3/4 leukopenia was the most frequent adverse effect and found a 25% incidence in grade
3/4 toxicity in platelets. [21] Potter found 4% grade 3 anaemia, 23% grade 3/4 leukopenia and 10% grade 3 thrombocytopenia [33]. Al Asiri
reported 5% grade 3/4 leukopenia [22]. Unlike previously published results, our work showed less acute haematological toxicity, the major-
ity being grade 1/2 and only 9% grade 3 leukopenia. Toita reported 28% grade 3/4 nausea and vomiting and 15% grade 3/4 diarrhoea [21].
Al Asiri observed 5% grade 3/4 nausea and vomiting [22]. Our work yields almost zero toxicity at the level of nausea and vomiting and 16%
grade 3/4 diarrhoea; this coincides with what has been reported.
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As for chronic toxicity, gastrointestinal symptoms are the most commonly observed adverse effects after pelvic radiotherapy. More than 50%
of patients experienced some form of this. The average time of presentation is 8-10 months after treatment [24]. Ogino reported a late rectal
complication rate for grades 1, 2, 3 and 4 of 5.6%, 31.7%, 6.8% and 8.1%, respectively [34]. Our study yields similar results: 4.7%, 25.6%,
11.6% and 9.3%, respectively. Likewise, Souhami reported severe toxicity after treatment: rectal ulcer (n = 10), obstruction of the small intes-
tine (n = 2) and recto-vaginal fistula (n = 2) [17]. Other authors reported less chronic intestinal toxicity. Toita observed eight patients (20%)
with gastrointestinal complications (all grades) [21]. Potter did not report any late toxicity at the gastrointestinal level grade 3/4 [33]. On the
other hand, Nakano conducted a long-term follow-up (22 years) and reported major colorectal complications at 5, 10 and 20 years at a rate
of 3.8%, 4.4% and 5.3%, respectively [35]. These results warn of the possibility of long-term toxicity.

The urological effects are mild; the most common are the narrowing of the urethra and actinic cystitis [24]. However, they increase in fre-
quency over time. Nakano reported major urological complications at 5, 10 and 20 years at rates of 0.8%, 0.9% and 1.3%, respectively [35].
In our study, chronic toxicity at the urinary level was 16% and only two patients had severe toxicity (grade 4), in the same proportion as
reported by Potter [33].

The impact of the radiation therapy on bones is recognised and can manifest itself in different ways. The most common event is a pelvic
fracture, which may be asymptomatic and can be diagnosed with images. The mean time to the event is 6-20 months after radiation ends
[24]. We found two asymptomatic cases in our series, the first was an L4 vertebral fracture that required vertebroplasty. The second was
osteonecrosis of the symphysis pubis and a sacral fracture that improved with medical treatment.

Pelvic radiotherapy is especially toxic for the ovaries in premenopausal patients and can lead them to experience early menopause. It has
been reported that vasomotor and genitourinary symptoms (atrophy and dysfunction) of menopause affect 80% of patients and worsen their
quality of life [24]. Eleven patients in our study reported hot flashes and vaginal dryness and nine presented dyspareunia or vaginal shorten-
ing. These conditions are related to treatment and to the resulting hormonal disorder. We believe that these values are underrepresented
because this toxicity is very difficult to evaluate and requires systematization, with a direct interrogation to achieve adequate
understanding. This is not yet incorporated into our usual practice. Due to the importance it has for patient quality of life, we consider
the search of symptoms and the interrogation of the patient very important in the follow-up and treatment.

In the context of toxicities, it is notable that 39% of patients had extended-field radiation and 26% has post-radiation surgery. Both factors
consistently influence toxicity rates, causing them to rise.

The frequency of delayed toxicity observed in our study was higher than in other studies. This finding could result from careful, systematic
follow-up of patients after radiotherapy to detect possible sequelae, including uncommon adverse effects.

Follow-up time was short, but this study found a high overall early survival rate and a low local relapse rate. This finding is likely due to several
factors: rigorous patient selection in an interdisciplinary context, the firm belief of the medical team in the treatment, following guidelines
that limited treatment volume, and careful planning of clinical monitoring between treatments. These factors all contribute to treatment
compliance and good adherence by patients.

For study treatments, dose prescription and planning were adjusted based on the aforementioned principles. Last, it is notable that a con-
siderable percentage of patients were in stages 1B or 2 (N = 12). This fact contributed to better oncological results and a lower possibility of
treatment-associated adverse effects.

Some surgeons complete hysterectomies after radiotherapy in selected patients (large initial tumour size, residual post-treatment disease).
Results of the GYNECO 02 study suggest that performing a post-radiation hysterectomy has no therapeutic impact on patients with a com-
plete clinical and radiological response [36]. In our study, 11 patients had surgery after treatment, which involves greater surgery-associated
morbidity for patients. Reducing the number of post-radiation surgeries is thus desirable.

Examining histological tumour type, our study found that most were epidermoid (N = 37), and very few were of other histological types. It
was therefore not possible to know and document if there are differences in radiotherapy treatment results.
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This study has several limitations. It describes results in a single, private centre with a small number of patients, making it difficult to extrapo-
late those results to other centres. However, it would be interesting to conduct a national, multi-centre study. Conversely, complications and
grade 1 and 2 toxicities may have been underreported in this study. Underreporting may have resulted from problems following and recog-
nising related post-treatment symptoms. Moreover, delayed toxicities may not be represented as some patients did not survive long enough
to experience delayed complications of radiation. Another limitation of this study is that it was retrospective and patient case histories may
have contained incomplete records. Finally, the follow-up time in the study was short for evaluating oncological results and delayed toxicities.

However, we can also highlight the strengths of this study. They include a homogeneous population with a reasonable number of patients
from a single institution in Argentina. That facility used modern radiation technology and collected information by telephone, not losing any
patients to follow-up.

Conclusion
This study provides us with us an initial updated approach of primary radiotherapy in in cervical cancer patients with locally advanced
stages at Hospital Italiano de Buenos Aires.

The delayed adverse effects most commonly observed in our population were gastrointestinal symptoms. The rate of acute toxicity was
lower than expected, while the rate of chronic toxicity was higher due to a correct and adequate follow-up of our patients and knowledge
on the part of the patients, with the purpose of an accurate diagnosis and precise handling of the sequela of radiant treatment. It would be
interesting to compare these findings with the results of other studies in Latin America. This study contributes to our understanding of the
current situation of patients and available treatments in the region.

With our follow up period, the overall early survival rate is higher than what is reported in other internationally published studies.

In conclusion, we report favourable results regarding radiochemotherapy concurrent with high rate brachytherapy in cervical cancer in locally
advanced stages. This concurrent treatment showed good local control, was well tolerated, and had an acceptable percentage of complica-
tions.

We believe that we will benefit from new advances and treat cancer more effectively using multi-modal treatments, molecular therapies and
fewer radical surgeries, with lower morbidity.

Conflict of interest

The authors do not have any conflicts to disclose.

Funding statement

No financial funding was provided to support this project.

Acknowledgments

The authors would like to thank Dr Vicens Jimena, Research Department; Dr Diaz Federico and Dr Krakobsky Vanesa, Radiation Oncology
Department; Dr Chacon Carolina, Diagnostic Imaging Department; and Dr Maria Guadalupe Patrono, Gynaecology Department; Hospital
Italiano de Buenos Aires.

ecancer 2019, 13:919; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.919 11


www.ecancer.org
https://doi.org/10.3332/ecancer.2019.919

References

10.

11.

12.

13.

14.

15.

16.

17.

Globocan | (2012) World Health Organization [http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx] Date accessed 23/6/16

Bruni L, Barrionuevo-Rosas L, and Serrano B et al (2014) Human papillomavirus and related diseases in Argentina. Summary report ICO
Information Centre on HPV and Cancer (HPV Information Centre)

Pecorelli S, Zigliani L, and Odicino F (2009) FIGO staging for carcinoma of the cervix Int J Gynecol Obstet 105(2) 107-108 https://doi.
org/10.1016/].ijg0.2009.02.009

Bhatla N, Aoki D, and Nand D, et al (2018) Cancer of the cervix uteri Int J Gynecol Obs 143 22-36 https://doi.org/10.1002/ijgo.12611

Rojas-Espaillat LA and Rose PG (2005) Management of locally advanced cervical cancer Curr Opin Oncol 17(5) 485-492 https://doi.
org/10.1097/01.cco.0000174049.14515.8d PMID: 16093801

Keys HM, Bundy BN, and Stehman FB, et al (1999) Radiation and adjuvant hysterectomy for bulky stage Ib cervical carcinoma N Engl J
Med 340(15) 1154-1161 https://doi.org/10.1056/NEJM199904153401503 PMID: 10202166

Rose PG, Bundy, BN, and Watkins EB, et al (1999) Concurrent cisplatin-based radiotherapy and chemotherapy for locally advanced
cervical cancer N Engl J Med 340(15) 1144-1153 https://doi.org/10.1056/NEJM199904153401502 PMID: 10202165

Whitney CW, Sause W, and Bundy BN, et al (1999) Randomized comparison of fluorouracil plus cisplatin versus hydroxyurea as an
adjuvant to radiation therapy in stages IIB-IVA carcinoma of the cervix with negative para-aortic lymph nodes. A Gynecologic Oncol-
ogy Group and Southwest Oncology Group Study J Clin Oncol 17(5) 1339-1348 https://doi.org/10.1200/JC0.1999.17.5.1339 PMID:
10334517

Morris M, Eifel PJ, and Lu J, et al (1999) Pelvic radiation with concurrent chemotherapy compared with pelvic and para-aortic radiation
for high-risk cervical cancer N Engl J Med 340(15) 1137-1143 https://doi.org/10.1056/NEJM199904153401501 PMID: 10202164

Peters WA, Liu PY, and Barrett RJ, et al (2000) Concurrent chemotherapy and pelvic radiation therapy compared with pelvic radia-
tion therapy alone as adjuvant therapy after radical surgery in high-risk early stage cancer of the cervix J Clin Oncol 18(8) 1606-1613
https://doi.org/10.1200/JC0O.2000.18.8.1606 PMID: 10764420

Green JA, Kirwan JM, and Tierney JF, et al (2001) Survival and recurrence after concomitant chemotherapy and radiotherapy for
cancer of the uterine cervix: a systematic review and meta-analysis Lancet 358 (9284) 781-786 https:/doi.org/10.1016/5S0140-
6736(01)05965-7 PMID: 11564482

Lukka H, Hirte H, and Fyles A, et al (2002) Concurrent cisplatin-based chemotherapy plus radiotherapy for cervical cancer - a meta-
analysis Clin Oncol 14(3) 203-212 https://doi.org/10.1053/clon.2002.0076

American College of Obstetricians and Gynecologists (2002) ACOG practice bulletin. Diagnosis and treatment of cervical carcinomas.
Number 35, May 2002. American College of Obstetricians and Gynecologists Int J Gynaecol Obstet 78(1) 79-91 PMID: 12197489

High dose rate brachytherapy for carcinoma of the cervix (2006) NICE National Institute for Health and Care Excellence [https:/www.nice.
org.uk/guidance/ipg160] Date accessed: 27/6/16

San Martin T, Suarez P, and Olfos G, et al (2003) Cancer cervicouterino en estadio IB2: tratamiento con radioquimioterapia concomi-
tante y cirugia Rev Chil Obstet Ginecol 68(6) 447-457 https://doi.org/10.4067/S0717-75262003000600001

Atahan IL, Onal C, and Ozyar E, et al (2007) Long-term outcome and prognostic factors in patients with cervical carcinoma: a retrospec-
tive study Int J Gynecol Cancer 17(4) 833-842 https://doi.org/10.1111/j.1525-1438.2007.00895.x PMID: 17367320

Souhami L, Seymour R, and Roman TN, et al (1993) Weekly cisplatin plus external beam radiotherapy and high dose rate brachytherapy
in patients with locally advanced carcinoma of the cervix Int J Radiat Oncol 27(4) 871-878 PMID: 8244817

ecancer 2019, 13:919; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.919 12


www.ecancer.org
https://doi.org/10.3332/ecancer.2019.919
http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx 
https://doi.org/10.1016/j.ijgo.2009.02.009 
https://doi.org/10.1016/j.ijgo.2009.02.009 
https://doi.org/10.1002/ijgo.12611 
https://doi.org/10.1097/01.cco.0000174049.14515.8d 
https://doi.org/10.1097/01.cco.0000174049.14515.8d 
http://www.ncbi.nlm.nih.gov/pubmed/16093801
https://doi.org/10.1056/NEJM199904153401503 
http://www.ncbi.nlm.nih.gov/pubmed/10202166
https://doi.org/10.1056/NEJM199904153401502 
http://www.ncbi.nlm.nih.gov/pubmed/10202165
https://doi.org/10.1200/JCO.1999.17.5.1339 
http://www.ncbi.nlm.nih.gov/pubmed/10334517
https://doi.org/10.1056/NEJM199904153401501 
http://www.ncbi.nlm.nih.gov/pubmed/10202164
https://doi.org/10.1200/JCO.2000.18.8.1606 
http://www.ncbi.nlm.nih.gov/pubmed/10764420
https://doi.org/10.1016/S0140-6736(01)05965-7 
https://doi.org/10.1016/S0140-6736(01)05965-7 
http://www.ncbi.nlm.nih.gov/pubmed/11564482
https://doi.org/10.1053/clon.2002.0076 
http://www.ncbi.nlm.nih.gov/pubmed/12197489
https://www.nice.org.uk/guidance/ipg160 
https://www.nice.org.uk/guidance/ipg160 
https://doi.org/10.4067/S0717-75262003000600001 
https://doi.org/10.1111/j.1525-1438.2007.00895.x 
http://www.ncbi.nlm.nih.gov/pubmed/17367320
http://www.ncbi.nlm.nih.gov/pubmed/8244817

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Parker K, Gallop- Evans E, and Hanna L, et al (2009) Five years’ experience treating locally advanced cervical cancer with concurrent
chemoradiotherapy and high-dose-rate brachytherapy : results from a single institution Int J Radiat Oncol Biol Phys 74(1) 140-146
https:/doi.org/10.1016/].ijrobp.2008.06.1920

Nakano T, Kato S, and Cao J, et al (2007) Cervical cancer a regional cooperative clinical study of radiotherapy for cervical cancer in east
and south-east Asian countries Radiot Oncol 84 314-319 https://doi.org/10.1016/j.radonc.2007.05.012

Kato S, Ohno T, and Thephamongkhol K, et al (2010) Multi-institutional phase ii clinical study of concurrent chemoradiotherapy for
locally advanced cervical cancer in east and southeast Asia Int J Radiat Oncol Biol Phys 77(3) 751-757

Toita T, Moromizato H, and Ogawa K, et al (2005) Concurrent chemoradiotherapy using high-dose-rate intracavitary brachytherapy for
uterine cervical cancer Gynecol Oncol 96(3) 665-670 https://doi.org/10.1016/j.ygyno.2004.11.046 PMID: 15721409

Al Asiri M, Tunio M, and Al AH, et al (2013) Five-year outcome of concurrent radiotherapy and chemotherapy in Saudi women
with locally advanced cervical cancer: Single-institution experience Ann Saudi Med 33(4) 327-333 https:/doi.org/10.5144/0256-
4947.2013.327 PMID: 24060709 PMCID: 6078511

Toita T, Kitagawa R, and Hamano T, et al (2012) Feasibility and acute toxicity of concurrent chemoradiotherapy (CCRT) with high Y dose
rate intracavitary brachytherapy (HDR-ICBT) and 40-mg/m? weekly cisplatin for Japanese patients with cervical cancer Int J Gynecol
Cancer 22(8) 1420-1426 https://doi.org/10.1097/1GC.0b013e3182647265 PMID: 22932262

Van Le L and Mccormack M (2016) Enhancing care of the survivor of gynecologic cancer Am Soc Clin Oncol Educ Book 35 270-275
https:/doi.org/10.1200/EDBK_158676

National Cancer Institute (2003) Common Terminology Criteria for adverse Events, version 3.0 (CTCAE) (Bethesda, MD: National Cancer
Institute)

Cox JD, Stetz J, and Pajak TF (1995) Toxicity criteria of the radiation therapy oncology group (RTOG) and the European organization for
research and treatment of cancer (EORTC) Int J Radiat Oncol Biol Phys 31(5) 1341-1346 https://doi.org/10.1016/0360-3016(95)00060-
C PMID: 7713792

Eifel PJ, Levenback C, and Wharton JT, et al (1995) Time course and incidence of late complications in patients treated with
radiation therapy for FIGO stage IB carcinoma of the uterine cervix Int J Radiat Oncol Biol Phys 32(5) 1289-1300 https://doi.
org/10.1016/0360-3016(95)00118-1 PMID: 7635768

Bethesda M (1985) ICRU report 38. Dose and volumen specification for reporting intracavitary therapy in gynecology International
Commission on Radiation Units and Measurements 38 1-20

Pétter R, Tanderup K, and Kirisits C, et al (2018) Clinical and translational radiation oncology the EMBRACE Il study : the outcome and
prospect of two decades of evolution within the GEC-ESTRO GYN working group and the EMBRACE studies Clin Transl Radiat Oncol 9
48-60 https://doi.org/10.1016/j.ctro.2018.01.001

Monk BJ, Tewari KS, and Koh WJ (2007) Multimodality therapy for locally advanced cervical carcinoma: state of the art and future
directions J Clin Oncol 25(20) 2952-2965 https://doi.org/10.1200/JC0O.2007.10.8324 PMID: 17617527

Thomas G (1999) Improved treatment for cervical cancer- concurrent chemotherapy and radiotherary N Engl J Med 1198-1206 https://
doi.org/10.1056/NEJM199904153401509

Nugent EK, Case AS, and Hoff JT, et al (2010) Chemoradiation in locally advanced cervical carcinoma: an analysis of cisplatin dosing and
other clinical prognostic factors Gynecol Oncol 116(3) 438-441 https:/doi.org/10.1016/j.ygyn0.2009.09.045

Potter R, Dimopoulos J, and Bachtiary B, et al (2006) 3D conformal HDR-brachy- and external beam therapy plus simultaneous cis-
platin for high-risk cervical cancer: clinical experience with 3 year follow-up Radiother Oncol 79(1) 80-86 https:/doi.org/10.1016/i.
radonc.2006.01.007 PMID: 16516316

ecancer 2019, 13:919; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.919 13


www.ecancer.org
https://doi.org/10.3332/ecancer.2019.919
https://doi.org/10.1016/j.ijrobp.2008.06.1920 
https://doi.org/10.1016/j.radonc.2007.05.012 
https://doi.org/10.1016/j.ygyno.2004.11.046 
http://www.ncbi.nlm.nih.gov/pubmed/15721409
https://doi.org/10.5144/0256-4947.2013.327 
https://doi.org/10.5144/0256-4947.2013.327 
http://www.ncbi.nlm.nih.gov/pubmed/24060709
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6078511
https://doi.org/10.1097/IGC.0b013e3182647265 
http://www.ncbi.nlm.nih.gov/pubmed/22932262
https://doi.org/10.1200/EDBK_158676 
https://doi.org/10.1016/0360-3016(95)00060-C 
https://doi.org/10.1016/0360-3016(95)00060-C 
http://www.ncbi.nlm.nih.gov/pubmed/7713792
https://doi.org/10.1016/0360-3016(95)00118-I 
https://doi.org/10.1016/0360-3016(95)00118-I 
http://www.ncbi.nlm.nih.gov/pubmed/7635768
https://doi.org/10.1016/j.ctro.2018.01.001 
https://doi.org/10.1200/JCO.2007.10.8324 
http://www.ncbi.nlm.nih.gov/pubmed/17617527
https://doi.org/10.1056/NEJM199904153401509 
https://doi.org/10.1056/NEJM199904153401509 
https://doi.org/10.1016/j.ygyno.2009.09.045 
https://doi.org/10.1016/j.radonc.2006.01.007 
https://doi.org/10.1016/j.radonc.2006.01.007 
http://www.ncbi.nlm.nih.gov/pubmed/16516316

34. Ogino |, Kitamura T, and Okamoto N, et al (1995) Late rectal complication following high dose rate intracavitary brachytherapy in
cancer of the cervix Int J Radiat Oncol Biol Phys 31(4) 725-734 https://doi.org/10.1016/0360-3016(94)00547-8 PMID: 7860383

35. Nakano T, Kato S, and Ohno T, et al (2005) Long-term results of high-dose rate intracavitary brachytherapy for squamous cell carcinoma
of the uterine cervix Cancer 103(1) 92-101 https://doi.org/10.1002/cncr.20734

36. Morice P, Rouanet P, and Rey A, et al (2012) Results of the GYNECO 02 study, an FNCLCC phase Il trial comparing hysterectomy with
no hysterectomy in patients with a (Clinical and Radiological) complete response after chemoradiation therapy for stage IB2 or Il cervi-
cal cancer Oncologist 17 64-71 https:/doi.org/10.1634/theoncologist.2011-0276 PMID: 22234626 PMCID: 3267825

ecancer 2019, 13:919; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.919 14


www.ecancer.org
https://doi.org/10.3332/ecancer.2019.919
https://doi.org/10.1016/0360-3016(94)00547-8 
http://www.ncbi.nlm.nih.gov/pubmed/7860383
https://doi.org/10.1002/cncr.20734 
https://doi.org/10.1634/theoncologist.2011-0276 
http://www.ncbi.nlm.nih.gov/pubmed/22234626
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3267825



