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ABSTRACT
Objective: To evaluate treatment outcomes between stage IIIB cervical cancer with and 
without lower third of vaginal invasion (LTI) in terms of response to treatment and overall 
survival (OS).
Methods: Matching one patient with LTI for 2 patients without LTI who had completed 
treatment between 1995 and 2012 were conducted by using treatment modalities (radiation 
therapy [RT] alone vs. concurrent chemoradiation therapy [CCRT]) and tumor histology 
(squamous cell carcinoma [SCC] vs. adenocarcinoma [ADC]). Treatment outcomes including 
complete response (CR) rate of RT/CCRT, patterns of treatment failure and survival outcomes 
were analyzed.
Results: Of 216 stage IIIB cervical cancer patients, 114 of them had no LTI and 72 had LTI. 
Most of the patients (83.8%) had tumor histology as SCC. The CR rates between stage 
IIIB without LTI and with LTI were 93.8% and 81.9% (p=0.009), and corresponding with 
disease progression at pelvis accounted for 18.2% and 34.4% (p=0.017), respectively. Distant 
metastasis was comparable between 2 groups of patients, 28.9% in patients without LTI and 
29.5% in patients with LTI (p=0.988). The 2-year and 5-year OS of stage IIIB without LTI were 
66.5% and 46.8% compared to stage IIIB with LTI which were 43.1% and 28.9% (p=0.004), 
respectively. For multivariable analysis, stage IIIB with LTI were only the influential factor on 
OS with hazard ratio (HR) of 1.63 (p=0.012).
Conclusion: Stage IIIB cervical cancer patients with LTI have poorer treatment outcomes 
including response to treatment and survival outcomes than patients in the same stage 
without LTI.
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INTRODUCTION

In 2009, the International Federation of Gynecology and Obstetrics (FIGO) revised FIGO 
staging of gynecologic malignancies including cervical cancer [1]. The descriptions for 
stage 0 and stage IIA were changed, whereas other stages including stage IIB–IVA remained 
the same. For stage III cervical cancer, invasion of tumor to only the lower third of vagina is 
considered stage IIIA. However, extension to only the lower third of vagina but not the pelvic 
sidewall is the least common in stage III with no more than 5% of patients in this stage [2-5], 
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and there are also limited studies of treatment outcomes in these patients. Some authors 
reported that stage IIIA had better treatment results than stage IIIB [6,7], whereas others 
showed the poorer overall survival (OS) of stage IIIA comparing with stage IIIB [2,8].

For stage IIIB, there are variations of the disease including tumor invasion to pelvic sidewall 
and/or with hydronephrosis status and with or without the lower third of vaginal invasion 
(LTI). In addition to extension of tumor to adjacent organs, prognosis of cervical cancer is 
also dependent on lymph node involvement [9]. In general, regional lymph nodes of cervical 
cancer are groups of pelvic lymph nodes and defined as stage IIIB in tumor, node, and 
metastasis (TNM) staging system. Whereas metastasis to other lymph nodes such as inguinal 
and para-aortic is determined as stage IVB and is not considered to be curative. In stage IIIB 
cervical cancer patients with LTI, there are chances of the disease spreading to superficial 
inguinal nodes. For this reason, the traditional field of external beam radiation therapy 
(EBRT) for stage IIIB with LTI is whole pelvis with lateral extension to inguinal area to 
prevent metastasis [10]. In addition, narrowing of vagina from invasion of tumor may cause 
improper intracavitary brachytherapy (ICBT) leading to insufficient amount of radiation. 
Therefore, these patients not only have chances to metastasize out of pelvis via superficial 
inguinal lymph node, but also have higher risk of persistent or local recurrence (LR) due to an 
insufficient treatment of brachytherapy.

At present, there is no study regarding stage IIIB patients with LTI, while few studies of 
stage IIIB cervical cancer patients with hydronephrosis status which is one of the variation 
of stage IIIB were reported [11,12]. Therefore, the aim of this study was to ascertain whether 
treatment outcomes are different between stage IIIB cervical cancer patients with or without 
tumor extension to the lower third of vagina.

MATERIALS AND METHODS

1. Patients and methods
This study was the retrospective cohort study of stage IIIB cervical cancer patients who 
received radiotherapy at Faculty of Medicine Vajira Hospital between January 1995 and 
December 2012. All data were collected after an approval from the Ethics Committee for 
Research involving Human Subjects of the institution. Inclusion criteria were patients with 
confirmed pathological results of squamous cell carcinoma (SCC) or adenocarcinoma (ADC)/
adenosquamous carcinoma and received a complete radiation therapy (RT) composed of 
EBRT and ICBT as planned. In accordance with FIGO staging system, all patients were 
obtained pelvic examination and bimanual rectal examination to determine extension of 
disease by both radiation oncologists and gynecologic oncologists. Computed tomography 
(CT) of abdomen and pelvis was not routinely performed and was not used for diagnosis of 
the local extension nor for staging. Patients with inguinal or para-aortic lymphadenopathy 
diagnosed by physical examination or CT were excluded. We matched one stage IIIB cervical 
cancer patient with LTI with 2 cervical cancer patients in the same stage without LTI. The first 
factor for matching was treatment modalities as RT alone vs. concurrent chemoradiation 
therapy (CCRT). Pathological results (SCC vs. ADC/adenosquamous carcinoma), age (no 
more than 5 years difference) and year that patients received the treatment (no more than 
5 years apart) were attempted to match afterwards. Treatment outcomes of patients were 
blinded during matching process to prevent selection bias. Other data collected were 
hemoglobin (Hb) level (before treatment), total treatment time (TTT) from the first day of 
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starting treatment to the last day of ICBT, results of the treatment including response to 
radiotherapy (persistent or complete response), rate of LR, rate of distant metastasis (DM), 
progression-free survival (PFS), OS as well as side effects from radiotherapy at bladder and 
large bowel.

2. RT and chemotherapy
The standard treatment of RT for stage IIIB cervical cancer patients with or without LTI is 
same in our institution. Two-dimensional EBRT with a total dose of 40–46 Gy (2 Gy/fraction) 
was applied to the whole pelvis and then boosted up to parametria and pelvic sidewalls to 
54–60 Gy. Four to 6 fractions of high dose rate (HDR) ICBT with weekly fractions of 6.5–7.0 
Gy to point A (pear-shaped isodose distribution) were applied at about the 4th-week of EBRT. 
The difference of treatment between those 2 groups was the field of EBRT in terms of lower 
border of whole pelvis, which had to cover along vagina for patients with LTI. The prophylaxis 
inguinal irradiation was not adopted for all patients. Distribution of HDR ICBT was 
dependent on the remaining vaginal lesion at each time of ICBT. If lesion remained, a vaginal 
cylinder was applied together with conventional tandem and ovoid or later as appropriate. 
Source of brachytherapy was extended from cervical os to the lower border of lesion (galaxy-
shaped isodose distribution). In patients who received CCRT, platinum-based regimens were 
used. During 17-year period of this retrospective study, variable regimens of chemotherapy 
were used for CCRT. However, all 102 patients received platinum-based regimen including 
weekly carboplatin (64/102), weekly cisplatin (22/102), combination of carboplatin and 
5-fluorouracil (5-FU) every 28 days (7/102), combination of cisplatin and 5-FU every 28 days 
(5/102), and cisplatin every 3 weeks (4/102).

3. Assessment of treatment outcomes
After completion of treatment, all patients were followed up to receive pelvic examination 
at the first 1–2 months and then every 3–6 months until death. Persistent disease was 
determined from pelvic examination and confirmed by biopsy at 3 months after completion 
of treatment. LR was the emergence of the disease at cervix, vagina or pelvis. DM was 
determined as presence of disease outside the pelvis. CT and other imaging were performed 
in patients suspected to have LR or DM.

4. Statistical analysis
SPSS statistical software version 11.5 (IBM Corp., Chicago, IL, USA) was used for data 
analysis. Quantitative data were presented by mean or median as appropriate, and qualitative 
data were presented as percentage. OS and PFS were analyzed by the Kaplan-Meier method 
and compared between both groups by log rank test. The Cox proportional hazards model 
was used to adjust all prognostic factors. A 2-sided p-value <0.05 was considered statistically 
significant.

RESULTS

During the study period, 380 stage IIIB cervical cancer patients were identified and 72 
patients had LTI (18.9% of stage IIIB). After matching between one stage IIIB cervical cancer 
patient with LTI with 2 patients in the same stage without LTI, 216 patients were included 
in this study (72 with LTI and 144 without LTI) with the mean age of 55.9±11.1 years. One 
hundred and fourteen patients (52.8%) received only RT and 102 patients (47.2%) received 
CCRT. Pathological results confirmed that 83.8% of these patients had SCC and 16.2% 
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had ADC. Each matching factor including treatment modalities, histopathology, age, and 
treatment year was comparable. Baseline characteristics of patients and treatment are listed 
in Table 1. Mean of TTT was 56.7±10.9 and 59.0±13.0 days in stage IIIB patients without LTI 
compared with those who had LTI, respectively.

After completion of treatment, the percentage of patients with persistent disease was 
significantly higher in patients with LTI than patients without LTI with 19.4% (14/72) and 
6.3% (9/144), respectively (odds ratio [OR]=3.62; 95% confidence interval [CI]=1.48–8.84) 
(p=0.005). For treatment modalities, the percentage of persistent disease in patients who 
received RT alone at 11.4% (13/114) and those who received CCRT at 9.8% (10/102) was not 
significantly different (p=0.826). Although patients whose histopathology was ADC were 
likely to have higher persistent disease than those with SCC, 17.1% (6/35) vs. 9.4% (17/181), 
there was no statistical significance (p=0.174).

Median follow-up in this study was 9.7 years (range, 2.0–19.9 years). After treatment, 45 
patients died from unknown causes, and 5 patients were untraceable. Out of 45 patients who 
died from unknown causes, 29 died within 5 years after the treatment (cause of death was 
likely to be cervical cancer; censored as death from disease) and 16 died at more than 5 years 
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Table 1. Baseline characteristics of stage IIIB cervical cancer patients
Basic characteristics Without LTI (n=144) With LTI (n=72)
Age (yr) 55.8±11.1 56.1±11.3
Pathological result

SCC 120 (83.1) 61 (84.7)
ADC 24 (16.7) 11 (15.3)

Hb level (before treatment) (g/dL)
<10 28 (19.4) 19 (26.4)
≥10 99 (68.8) 46 (63.9)
No data 17 (11.8) 7 (9.7)

CT abdomen and pelvis
Not done 96 (66.7) 46 (63.9)
No pelvic lymph node enlargement 30 (20.8) 22 (30.5)
Pelvic lymph node enlargement 18 (12.5) 4 (5.6)

TTT (day)
≤56 90 (62.5) 38 (52.8)
>56 54 (37.5) 34 (47.2)

Treatment modalities
RT alone 75 (52.1) 39 (54.2)
CCRT 69 (47.9) 33 (45.8)

Type of applicator
Vaginal cylinder (4 fractions) 0 4 (5.6)
Tandem and vaginal cylinder 0 17 (23.6)

4 fractions - 14
5 fractions - 2
6 fractions - 1

Tandem and ovoid 144 (100.0) 43 (59.7)
4 fractions 143 (99.3) 40 (55.5)
5 fractions 1 (0.7) 3 (4.2)

Tandem, ovoid, and vaginal cylinder 0 8 (11.1)
4 fractions - 2 (2.8)
5 fractions - 2 (2.8)
6 fractions - 4 (5.5)

Values are presented as mean±standard deviation or number of patients (%).
ADC, adenocarcinoma; CCRT, concurrent chemoradiation therapy; CT, computed tomography; Hb, hemoglobin; LTI, lower third of vaginal invasion; RT, radiation 
therapy; SCC, squamous cell carcinoma; TTT, total treatment time.
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after the treatment (cause of death was likely to be other diseases; censored as no disease). 
Therefore, there was no data about areas of treatment failure for 34 patients (29 died within 5 
years and 5 had no data). Causes of treatment failure from 182 patients (121 patients without 
LTI and 61 patients with LTI) who had recorded document were 8.8% (16/182) with local 
progression from persistent disease, 3.8% (7/182) with persistent of the disease with later 
development of DM, 8.2% (15/182) with only pelvic recurrence, 22.5% (41/182) with only DM, 
and 2.7% (5/182) with both pelvic recurrence and DM. When we compared these treatment 
outcomes between patients without and with LTI, local failures from treatment (persistent 
disease and pelvic recurrence) were 18.2% (22/121) and 34.4% (21/61), respectively (OR=2.36; 
95% CI=1.17–4.77) (p=0.017). Sixty-one patients with LTI were divided by type of applicators 
into 2 large groups including vaginal cylinder vs. tandem and vaginal cylinder/tandem and 
ovoid/tandem, ovoid, and vaginal cylinder. The treatment outcomes of these 2 groups were 
compared. LR was found in 3 out of 4 patients (75.0%) with application of vaginal cylinder, 
and 18 out of 57 patients (31.6%) were applied with other applicators (OR=6.50; 95% 
CI=0.63–66.89). However, there was no statistical significance (p=0.113). While rate of DM of 
patients without LTI was rather equal to patients with LTI, 28.9% (35/121) vs. 29.5% (18/61), 
respectively (p=1.000). The most common site of DM was para-aortic lymph node accounted 
for 16.5%. Other sites of distant failure were lung (9.9%), liver (7.7%), supraclavicular lymph 
node (7.1%), bone (4.9%), brain (1.6%), and inguinal lymph node (1.1%). Distant recurrence 
at inguinal lymph node occurred in only 2 patients without LTI.

At the end of the study, 59 patients (27.3%) were still alive without documentation of disease 
recurrence, and 82 patients (38.0%) died from cervical cancer (Table 2). The median OS of 
patients without LTI was 52.8 months compared with 22.1 months in those with LTI. The 2- 
and 5-year OS of patients without LTI were 66.5% and 46.8%, respectively compared to those 
with the invasion accounted for 50.0% and 28.9%, respectively (p=0.003). The similar result 
can be observed when compared the 2- and 5-year PFS of patients without LTI to those with 
the invasion. The percentages of 2- and 5-year PFS of patients without LTI were 61.6 and 46.6, 
respectively. On the other hand, patients with the invasion had 44.4% and 28.9% of 2- and 
5-year PFS, respectively (p=0.002). Univariate and multivariate analysis of the data suggested 
that LTI was the only factor affected survival outcomes (Tables 3 and 4). Late grade 3–4 side 
effects of large bowel and bladder were 9.7% and 3.7%, respectively. Six patients without LTI 
(4.2%) and 5 patients with the invasion (6.9%) died from those late complications (Table 2).
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Table 2. Status of patients
Status Without LTI (n=144) With LTI (n=72)
Alive without disease 45 (31.3) 14 (19.4)
Alive with disease 1 (0.7) 0 (0)
Death from cervical cancer 47 (32.6) 35 (48.6)
Death from other causes 4 (2.8) 1 (1.4)
Death from other cancer 8 (5.6) 0 (0)
Death from unknown cause 32 (22.2) 13 (18.1)

Less than 5 yr (n=29) 22 (15.3) 7 (9.7)
More than 5 yr (n=16) 10 (6.9) 6 (8.3)

Death from late complications 6 (4.2) 5 (6.9)
Large bowel (perforation or severe proctitis) 5 (3.5) 4 (5.5)
Bladder (sever cystitis) 0 (0) 1 (1.4)
Large bowel and bladder 1 (0.7) 0 (0)

No data 1 (0.7) 4 (5.6)
Values are presented as number of patients (%).
LTI, lower third of vaginal invasion.
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DISCUSSION

Stage III cervical cancer patients, which are classified by FIGO according to their clinical 
appearances, are divided into stage IIIA and IIIB. Patients with stage IIIB accounted for higher 
ratio than stage IIIA have different severity of invasion including pelvic sidewall invasion, 
pelvic sidewall invasion with LTI, pelvic sidewall invasion with presence of hydronephrosis, 
or combination of pelvic sidewall invasion with presence of hydronephrosis and LTI; 
these factors have effects on the variation of survival outcomes. Regarding the impact of 
hydronephrosis status, univariate analysis from the study of Rose et al. [11] showed that this 
factor affected OS and PFS. On the other hand, there was no statistical significance of these 
results when multivariable analysis was used, suggesting that this factor is not prognostic.

This is the first study that compared stage IIIB cervical cancer patients with invasion to pelvic 
sidewall only with those who had invasion to pelvic sidewall and the lower third of vagina. The 
rate of patients with LTI was 18.9% in stage IIIB cervical cancer patients. We found that invasion 
to the lower third of vagina is a substantial prognostic factor for both OS and PFS when the 
data was analyzed by univariate and multivariate analysis. Stage IIIB cervical cancer patients 
with LTI had 1.63 times higher death rate than those who had invasion to pelvic sidewall alone. 
Other factors such as treatment modalities (RT alone vs. CCRT) and pathological results (SCC 
vs. ADC) had no impact on treatment outcomes, which was consistent with our previous study 
[13]. That the proportion of patients who had Hb levels less than 10 g/dL before treatment was 
higher in those with LTI suggests the difference in aggressiveness of disease. However, there 
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Table 3. Factors affected treatment outcomes: univariable analysis
Factors OS PFS

HR (95% CI) p-value HR (95% CI) p-value
Pathological results

SCC vs. ADC 0.92 (0.57–1.50) 0.747 0.94 (0.58–1.54) 0.816
Treatment modality

RT vs. CCRT 0.91 (0.64–1.29) 0.595 0.98 (0.69–1.38) 0.889
Pretreatment anemia

No vs. yes 1.33 (0.88–1.99) 0.177 1.32 (0.89–1.99) 0.181
TTT (day)

≤56 vs. >56 1.40 (0.98–1.98) 0.062 1.44 (1.01–2.04) 0.041
LTI

No vs. yes 1.69 (1.19–2.42) 0.003 1.72 (1.21–2.46) 0.002
ADC, adenocarcinoma; CCRT, concurrent chemoradiation therapy; CI, confidence interval; HR, hazard ratio; LTI, lower third of vaginal invasion; OS, overall 
survival; PFS, progression-free survival; RT, radiation therapy; SCC, squamous cell carcinoma; TTT, total treatment time.

Table 4. Factors affected treatment outcomes: multivariate analysis
Factors OS PFS

HR (95% CI) p-value HR (95% CI) p-value
Pathological results

SCC vs. ADC 1.16 (0.68–1.96) 0.591 1.17 (0.69–1.98) 0.562
Treatment modality

RT vs. CCRT 0.89 (0.60–1.27) 0.492 0.92 (0.64–1.34) 0.677
Pretreatment anemia

No vs. yes 1.27 (0.84–1.91) 0.261 1.27 (0.84–1.92) 0.247
TTT (day)

≤56 vs. >56 1.27 (0.86–1.87) 0.233 1.32 (0.89–1.95) 0.157
LTI

No vs. yes 1.63 (1.11–2.40) 0.012 1.64 (1.12–2.41) 0.011
ADC, adenocarcinoma; CCRT, concurrent chemoradiation therapy; CI, confidence interval; HR, hazard ratio; LTI, lower third of vaginal invasion; OS, overall 
survival; PFS, progression-free survival; RT, radiation therapy; SCC, squamous cell carcinoma; TTT, total treatment time.
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was no statistical difference in proportion of patients with low Hb level in multivariate analysis. 
This result was different from the previous studies which included patients with other stages 
and Hb levels were not analyzed separately according to the stage [13-15].

The influence of TTT over 56 days was observed in univariate analysis for PFS. We found 
that patients with LTI who experienced several fractions of brachytherapy had higher 
chance to have TTT over 56 days than patients without LTI. However, this effect could not be 
demonstrated when all factors were adjusted. The long treatment period from more fractions 
of brachytherapy in patients with LTI may be overcome by the accelerated repopulation of 
cancer cells. TTT over 56 days had no effect on survival outcome in this study.

The persistence of the disease after completion of treatment in patients with LTI was 3.62 
times higher than that of patients with invasion to pelvic sidewall only. Notably, these 
patients had 2.36 times more chances to develop local progression and produced cause of 
death later. The main cause of local failure was likely due to inadequate treatment for local 
disease. The local failure rate of patients with application of vaginal cylinder was 6.5 times 
higher than patients who received other applicators. Due to the small number of patients 
in this group, there was no statistical significance. On the other hand, invasion to the lower 
third of vagina had no effect on DM. Metastasis of the disease in these 2 groups of patients 
had a similar ratio at around 30%. Therefore, these data suggested that control of the disease 
at pelvis in these patients had an effect on long-term survival rate of the patients.

The limitation of this study is that CT-scan after completion of treatment was not routinely 
used to follow-up for all patients. Rate of local and distant failure presented in this study 
might be underestimated. Moreover, there were 29 patients who died with unidentified 
causes within 5 years as well as 5 patients whose data were untraceable. Thus in this study, 
these patients were regarded to have succumbed to cervical cancer. However, 5-year OS in 
patients without LTI in our study which was approximately 50%, was similar to that of the 
patients without hydronephrosis reported by Rose et al. [11].

There are few studies in stage IIIA cervical cancer patients which demonstrated the conflict 
of results when compared with stage IIIB. Five-year OS of stage IIIA patients in this study was 
higher than that of stage IIIB with 58%–62% and 34%–50% [6,7], respectively. Other studies, 
on the other hand, reported that 5-year OS of stage IIIA was less than stage IIIB. Hiilesmaa 
et al. [2] reported that 5-year OS of stage IIIA and stage IIIB were 9% and 33%, respectively. 
Similar result was also reported by Montana et al. [8], which showed that 5-year OS of stage IIIA 
was 26%, and stage IIIB was 35%. On a report of 1992, there were 44 patients (3%) with stage 
IIIA out of 1,473 stage III cervical cancer patients [5]. All patients received RT and 9 patients 
(approximately 20%) received EBRT only due to spreading of the disease causing vaginal 
narrowing and failure of ICBT. The 5-year OS in these patients was 37%. As a result, a pivotal 
point of cervical cancer stage IIIA or IIIB is LTI due to an insufficient radiation dose from EBRT 
and ICBT to cover the extended lesion. Unfortunately, those patients with persistence of the 
disease at vagina were not likely to receive salvage surgery and would end up with progression 
of the disease. In 2015, Rose et al. [16] generated nomograms for predicting 2-year PFS, 5-year 
OS and pelvic recurrence in stage IB–IVA cervical cancer. They reviewed 2,042 locally advanced 
cervical cancer patients who were included in 6 studies of Gynecologic Oncology Group. From 
data analysis, there were common 6 significant prognostic factors, which were composed of 
all 3 models including histology, performance status, tumor size, FIGO stage, pelvic node, and 
treatment. Summation of points for each factor reflected the foresight of treatment outcomes, 
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and high points indicated worse outcomes. The number of patients in stages IIIA and IIIB in 
that study was 1.1% and 27.7%, respectively. Importantly, stage IIIA had higher points than 
stage IIIB for all nomograms, and was the worst factor for predicting 5-year OS and pelvic 
recurrence [16]. This finding emphasized the significance of LTI to survival outcomes, which 
was the main diagnostic feature for stage IIIA as well as one of the conditions for stage IIIB.

At present, this study was the first study demonstrated different treatment outcomes of stage 
IIIB cervical cancer patients with LTI and patients in the same stage without LTI. Although 
FIGO revised staging system for cervical cancer in 2009, classification of stage III cervical 
cancer remains the same which cannot represent the real prognosis for all patients in stage III. 
The finding from our study may be useful to reflect the necessity of stage revision for stage III 
cervical cancer; stage IIIA should be cervical cancer with only invasion to pelvic sidewall or with 
presence of hydronephrosis, and stage IIIB should be cervical cancer with LTI with or without 
invasion to pelvic sidewall or with presence of hydronephrosis. It is probable that this new 
classification is more precise to predict the pattern of treatment failure and survival outcomes 
for stage III cervical cancer patients than FIGO 2009. Although nowadays, the modern 
techniques of EBRT such as intensity-modulated radiation therapy (IMRT) are developed for 
many types of cancer, IMRT is not the standard technique for locally advanced cervical cancer 
[17]. Moreover, the proper position of applicator and packing for ICBT has limitation from 
narrowing of vagina due to the disease, and dose prescription at point A may be compromised. 
These patients may need interstitial brachytherapy to enhance local control. Insufficient 
radiation dose for tumor with high chance of toxicity for normal organs frequently occurrs in 
cervical cancer patients with LTI. For modern technique of brachytherapy, few studies reported 
impressive results including good local control rates and low toxicities when using image-
guided brachytherapy (IGBT) in locally advanced stage of cervical cancer [18-20]. However, 
it is not proved by randomized phase III study comparing between the conventional ICBT 
(2-dimensional brachytherapy) with IGBT about their efficacy and effectiveness. Therefore, 
more studies especially IMRT for boost to vagina, interstitial brachytherapy and IGBT are still 
needed to explore the appropriate treatment for patients with LTI to improve their local control, 
which later can enhance the survival outcomes in the long-term.

To conclude, invasion of tumor to the lower third of vagina is a poor prognostic factor for 
stage IIIB cervical cancer patients. The main treatment failure is persistence of disease and 
pelvic recurrence. It might be appropriate to subdivide FIGO stage IIIB cervical cancer to 
IIIB1 involving up to pelvic sidewall or hydronephrosis and stage IIIB2 involving up to pelvic 
sidewall or hydronephrosis with LTI.

ACKNOWLEDGMENTS

I thank all members of the Radiation Oncology Units for their contribution to the patients' 
care and data record service.

REFERENCES

	 1.	 Pecorelli S. Revised FIGO staging for carcinoma of the vulva, cervix, and endometrium. Int J Gynaecol 
Obstet 2009;105:103-4. 
PUBMED | CROSSREF

8/10https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e79

Cervical cancer with lower vaginal invasion

http://www.ncbi.nlm.nih.gov/pubmed/19367689
https://doi.org/10.1016/j.ijgo.2009.02.012
https://ejgo.org


	 2.	 Hiilesmaa VK, Vesterinen E, Nieminen U, Gröhn P. Carcinoma of the uterine cervix stage III: a report of 
311 cases. Gynecol Oncol 1981;12:99-106. 
PUBMED | CROSSREF

	 3.	 Perez CA, Camel HM, Kuske RR, Kao MS, Galakatos A, Hederman MA, et al. Radiation therapy alone in 
the treatment of carcinoma of the uterine cervix: a 20-year experience. Gynecol Oncol 1986;23:127-40. 
PUBMED | CROSSREF

	 4.	 Coia L, Won M, Lanciano R, Marcial VA, Martz K, Hanks G. The patterns of care outcome study for cancer 
of the uterine cervix. Results of the second national practice survey. Cancer 1990;66:2451-6. 
PUBMED | CROSSREF

	 5.	 Kavadi VS, Eifel PJ. FIGO stage IIIA carcinoma of the uterine cervix. Int J Radiat Oncol Biol Phys 
1992;24:211-5. 
PUBMED | CROSSREF

	 6.	 Horiot JC, Pigneux J, Pourquier H, Schraub S, Achille E, Keiling R, et al. Radiotherapy alone in carcinoma 
of the intact uterine cervix according to G. H. Fletcher guidelines: a French cooperative study of 1383 
cases. Int J Radiat Oncol Biol Phys 1988;14:605-11. 
PUBMED | CROSSREF

	 7.	 Cardinale JG, Peschel RE, Gutierrez E, Kapp DS, Kohorn EI, Schwartz PE. Stage IIIA carcinoma of the 
uterine cervix. Gynecol Oncol 1986;23:199-204. 
PUBMED | CROSSREF

	 8.	 Montana GS, Fowler WC, Varia MA, Walton LA, Mack Y, Shemanski L. Carcinoma of the cervix, stage III. 
Results of radiation therapy. Cancer 1986;57:148-54. 
PUBMED | CROSSREF

	 9.	 Stehman FB, Bundy BN, DiSaia PJ, Keys HM, Larson JE, Fowler WC. Carcinoma of the cervix treated with 
radiation therapy. I. A multi-variate analysis of prognostic variables in the Gynecologic Oncology Group. 
Cancer 1991;67:2776-85. 
PUBMED | CROSSREF

	10.	 Perez CA, Kavanagh BD. Uterine cervix. In: Halperin EC, Perez CA, Brady LW, editors. Perez and Brady's 
principles and practice of radiation oncology. 5th ed. Philadephia, PA: Lippincott Williams&Wilkins; 
2008. p. 1532-609.

	11.	 Rose PG, Ali S, Whitney CW, Lanciano R, Stehman FB. Impact of hydronephrosis on outcome of stage 
IIIB cervical cancer patients with disease limited to the pelvis, treated with radiation and concurrent 
chemotherapy: a Gynecologic Oncology Group study. Gynecol Oncol 2010;117:270-5. 
PUBMED | CROSSREF

	12.	 Pradhan TS, Duan H, Katsoulakis E, Salame G, Lee YC, Abulafia O. Hydronephrosis as a prognostic 
indicator of survival in advanced cervix cancer. Int J Gynecol Cancer 2011;21:1091-6. 
PUBMED | CROSSREF

	13.	 Katanyoo K, Sanguanrungsirikul S, Manusirivithaya S. Comparison of treatment outcomes between 
squamous cell carcinoma and adenocarcinoma in locally advanced cervical cancer. Gynecol Oncol 
2012;125:292-6. 
PUBMED | CROSSREF

	14.	 Hong JH, Tsai CS, Chang JT, Wang CC, Lai CH, Lee SP, et al. The prognostic significance of pre- and 
posttreatment SCC levels in patients with squamous cell carcinoma of the cervix treated by radiotherapy. 
Int J Radiat Oncol Biol Phys 1998;41:823-30. 
PUBMED | CROSSREF

	15.	 Kagei K, Shirato H, Nishioka T, Kitahara T, Suzuki K, Tomita M, et al. High-dose-rate intracavitary 
irradiation using linear source arrangement for stage II and III squamous cell carcinoma of the uterine 
cervix. Radiother Oncol 1998;47:207-13. 
PUBMED | CROSSREF

	16.	 Rose PG, Java J, Whitney CW, Stehman FB, Lanciano R, Thomas GM, et al. Nomograms predicting 
progression-free survival, overall survival, and pelvic recurrence in locally advanced cervical cancer 
developed from an analysis of identifiable prognostic factors in patients from NRG Oncology/Gynecologic 
Oncology Group Randomized Trials of Chemoradiotherapy. J Clin Oncol 2015;33:2136-42. 
PUBMED | CROSSREF

	17.	 Viswanathan AN, Dizon DS, Gien LT, Koh WJ. Cervical cancer. In: Gunderson LL, Tepper JE, editors. 
Clinical radiation oncology. 4th ed. Philidelphia, PA: Elsevier; 2016. p. 1173-202.

	18.	 Pötter R, Georg P, Dimopoulos JC, Grimm M, Berger D, Nesvacil N, et al. Clinical outcome of protocol based 
image (MRI) guided adaptive brachytherapy combined with 3D conformal radiotherapy with or without 
chemotherapy in patients with locally advanced cervical cancer. Radiother Oncol 2011;100:116-23. 
PUBMED | CROSSREF

9/10https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e79

Cervical cancer with lower vaginal invasion

http://www.ncbi.nlm.nih.gov/pubmed/6791990
https://doi.org/10.1016/0090-8258(81)90101-3
http://www.ncbi.nlm.nih.gov/pubmed/3943757
https://doi.org/10.1016/0090-8258(86)90216-7
http://www.ncbi.nlm.nih.gov/pubmed/2249184
https://doi.org/10.1002/1097-0142(19901215)66:12%3C2451::AID-CNCR2820661202%3E3.0.CO;2-5
http://www.ncbi.nlm.nih.gov/pubmed/1526857
https://doi.org/10.1016/0360-3016(92)90673-6
http://www.ncbi.nlm.nih.gov/pubmed/3280531
https://doi.org/10.1016/0360-3016(88)90080-6
http://www.ncbi.nlm.nih.gov/pubmed/3943762
https://doi.org/10.1016/0090-8258(86)90224-6
http://www.ncbi.nlm.nih.gov/pubmed/3940615
https://doi.org/10.1002/1097-0142(19860101)57:1%3C148::AID-CNCR2820570130%3E3.0.CO;2-7
http://www.ncbi.nlm.nih.gov/pubmed/2025841
https://doi.org/10.1002/1097-0142(19910601)67:11%3C2776::AID-CNCR2820671111%3E3.0.CO;2-L
http://www.ncbi.nlm.nih.gov/pubmed/20181381
https://doi.org/10.1016/j.ygyno.2010.01.045
http://www.ncbi.nlm.nih.gov/pubmed/21738045
https://doi.org/10.1097/IGC.0b013e31821cabc8
http://www.ncbi.nlm.nih.gov/pubmed/22293041
https://doi.org/10.1016/j.ygyno.2012.01.034
http://www.ncbi.nlm.nih.gov/pubmed/9652844
https://doi.org/10.1016/S0360-3016(98)00147-3
http://www.ncbi.nlm.nih.gov/pubmed/9683371
https://doi.org/10.1016/S0167-8140(97)00229-6
http://www.ncbi.nlm.nih.gov/pubmed/25732170
https://doi.org/10.1200/JCO.2014.57.7122
http://www.ncbi.nlm.nih.gov/pubmed/21821305
https://doi.org/10.1016/j.radonc.2011.07.012
https://ejgo.org


	19.	 Lee HJ, Kim YS, Shin SS, Nam JH, Kim YT, Han S, et al. Long-term outcomes of concomitant 
chemoradiotherapy incorporating high-dose-rate brachytherapy to treat locally advanced cervical cancer. 
Tumori 2012;98:615-21.
PUBMED

	20.	 Mahantshetty U, Swamidas J, Khanna N, Engineer R, Merchant NH, Deshpande DD, et al. Reporting 
and validation of gynaecological Groupe Euopeen de Curietherapie European Society for Therapeutic 
Radiology and Oncology (ESTRO) brachytherapy recommendations for MR image-based dose volume 
parameters and clinical outcome with high dose-rate brachytherapy in cervical cancers: a single-
institution initial experience. Int J Gynecol Cancer 2011;21:1110-6. 
PUBMED | CROSSREF

10/10https://ejgo.org https://doi.org/10.3802/jgo.2017.28.e79

Cervical cancer with lower vaginal invasion

http://www.ncbi.nlm.nih.gov/pubmed/23235757
http://www.ncbi.nlm.nih.gov/pubmed/21633296
https://doi.org/10.1097/IGC.0b013e31821caa55
https://ejgo.org

	Comparing treatment outcomes of stage IIIB cervical cancer patients between those with and without lower third of vaginal invasion
	INTRODUCTION
	MATERIALS AND METHODS
	2. RT and chemotherapy
	3. Assessment of treatment outcomes
	4. Statistical analysis

	RESULTS
	DISCUSSION
	REFERENCES


