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ARTICLE INFO ABSTRACT
Keywords: Introduction: Precise definitions of recurrences and optimal treatment strategy are yet to be clearly defined
Cervical cancer recurrence classification among patients with cervical cancer (CC). The purpose of this study was to develop a reproducible classification
Prognosis of CC recurrence.

Materiel and methods: Data of women with FIGO stages I-IV CC treated between January 2000 and January 2015
were retrospectively abstracted from nine French institutions. We proposed a rTNM classification for recurrence:
locoregional (rT), nodal (rN), or distant organ (rM). According to rTNM prognosis, we then defined a rSTAGE
classification (I, II, IIIA, IIIB, IVA, IVB).

Results: Among the 1028 women treated for FIGO stages I-IV CC during the study period, 216 recurrences were
observed (21%). The 3-year survival after recurrence was 38.8%, with a median time to recurrence of 9 months
(95% CI, 30.9-48.7). A trend for a lower 3-year survival after recurrence was observed in women with multiple-
site vs single-site recurrence (p = 0.1). Among the women in the rT group, a difference in 3-year survival after
recurrence was found between rT, single site, rT, single site and rT; single site (p = 0.02). The 3-year survival
after recurrence was 69.1%, 49.2%, 37.5%, 34.2%, 23.1% and 24.4% for rStage I, II, IIIA, IIIB, IVA and IVB,
respectively (p = 0.007).

Conclusion: t'TNM classifications and rSTAGE are discriminatory and allow all recurrence modalities to be
classified.
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Abbreviations

CC cervical cancer

FIGO International Federation of Gynecology and Obstetrics
INCa French National Institute of Cancer

LN lymph node

LVSI lymphovascular space involvement status

MRI Magnetic Resonance Imaging

os Overall survival

PET-CT Positron Emission Tomography — Computed Tomography
™™ Distant organ recurrence

N Nodal recurrence

1T Locoregional recurrence

1. Introduction

Cervical cancer (CC) is the second most commonly diagnosed cancer
in women overall and the third cause of cancer-related death among
women in developing countries. Worldwide, there were around 527 600
new cases of CC and 265 700 deaths in 2012 [1-3]. Although most CC-
related deaths (90%) occur in underdeveloped countries, CC remains a
major public health issue in developed countries with over 58 000 new
cases diagnosed annually and causing around 24 000 deaths in Europe
every year [2,3]. The 5-year relative survival rate for European women
diagnosed with CC in 2000-2007 was 62%, ranging from 57% in
Eastern Europe to 67% in Northern Europe [2,3].

The pattern of recurrence after primary treatment of CC has been
extensively investigated by several authors who concur that most re-
currences occur within 2 years of diagnosis and most deaths are a result
of uncontrolled disease [4-7]. Nevertheless, the recurrence rate is
widely variable, ranging from 10% to 20% after primary treatment in
women with International Federation of Gynecology and Obstetrics
(FIGO) stages IB-IIA CC without lymph node involvement, and reaching
up to 70% for women with nodal metastases or more locally advanced
CC [4,7-9]. The pattern of dissemination can be either locoregional
(vaginal or pelvic recurrence), distant or a combination of both [3-5,7].
However, the optimal treatment strategy for women with recurrent
disease remains somewhat blurred as most published studies are ret-
rospective with a relatively low number of included patient [2-7].

Several parameters — such as the type of recurrence, type of primary
treatment and associated comorbidities — should be taken into account
to define the best therapeutic approach. It would also appear to be of
major interest to identify which women with recurrent CC might have a
better prognosis and for whom the objective of care could be curative.
However, many definitions of anatomical CC recurrence have been used
in the various published studies rendering the interpretation and
comparison of clinical outcomes somewhat difficult [2-7]. Hence, a
homogeneous classification of CC recurrence is necessary to better de-
fine prognosis and optimal patient management [10,11].

Therefore, the purpose of this study was to develop a reproducible
classification of CC recurrence based on prognosis and dissemination
pathways (locoregional, lymphatic and hematogenous).

2. Materiel and methods
2.1. Study population

The data of women with histologically proven FIGO stages I-IV CC
treated between January 2000 and January 2015 were retrospectively
abstracted from nine institutions from the FRANCOGYN study Group
with maintained CC databases in France (Tenon University Hospital,
Tours University Hospital, Creteil University Hospital, Reims University
Hospital, Rennes University Hospital, Jeanne de Flandre University
Hospital, Poissy University Hospital, Jean Verdier University Hospital
and Marseille North University Hospital). All included patients gave
their consent for their information to be used for research purposes. The
study was approved by the Ethics Committee of the National College of
French Gynaecologists and Obstetricians (CEROG 2016-GYN-0502).

All enrolled women underwent preoperative workup including
history, physical examination, cervical biopsy, Magnetic Resonance
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Imaging (MRI) and Positron Emission Tomography — Computed
Tomography (PET-CT) if indicated, according to the FIGO stage and the
period of treatment. Cystoscopy and/or proctoscopy were performed if
there was a suspicion of bladder or rectal involvement after clinical
examination or on MRI. Clinical, surgical, pathological and treatment
data were collected: the woman's age, body mass index (BMI; calculated
as weight in kilograms divided by the square of height in metres),
lymph node status, clinical FIGO stage, final pathological analysis
(histological type, tumor grade, lymphovascular space involvement
status (LVSI) and tumor size) and treatment modalities. All women
were classified according to the FIGO 2009 classification [12] after final
pathological analysis.

2.2. Therapeutic management

Therapeutic management was decided on by a multidisciplinary
committee on an individual basis, according to the current French
National Institute of Cancer (INCa) guidelines [13], depending on FIGO
stage and results of PET-CT, when available.

Clinical follow-up consisted of physical examination and the use of
imaging techniques according to the findings. Follow-up visits were
conducted every 3 months for the first 2 years, every 6 months for the
following 3 years, and once a year thereafter.

2.3. Statistical analysis

2.3.1. Recurrence events and classification

Recurrent disease was assessed by physical examination and ima-
ging techniques (ultrasonography, CT, MRI, PET-CT), and histological
findings when feasible. We proposed a rTNM classification for recur-
rence based on the pattern of cancer dissemination [1]: locoregional
recurrence (rT), nodal recurrence (rN), or distant organ recurrence (rM)
(Table 1). Locoregional recurrences were divided into five stages as
follows: rTy: a recurrence that cannot be assessed; rTy: no evidence of
the recurrent tumor site; rT;: recurrence in the vaginal vault only; rT:
centropelvic recurrence with or without vaginal involvement; rTs:
peritoneal carcinomatosis and or ascites. Nodal recurrences were di-
vided into four stages: rN,: a nodal recurrence that cannot be assessed;
rNo: no evidence of nodal recurrence; rN;: infradiaphragmatic nodal

Table 1
r'TNM classification for cervical cancer recurrence.
r Tumor
1Ty A recurrence tumor that cannot be assessed
1Ty No evidence of recurrent tumor site
1Ty Recurrence tumor on the vaginal vault only
1Ty Centropelvic recurrence with or without vaginal involvement.
1T3 Abdominal and/or pelvic peritoneal carcinomatosis, ascites
r Node
Ny The nodal status cannot be assessed
No No lymph node recurrence
N; Infradiaphragmatic nodal recurrence
N, Supradiaphragmatic nodal recurrence
r Metastasis
My Distant recurrence cannot be assessed
Mo No distant recurrence
™, Distant recurrence in one or more organs
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recurrence; rNy: supradiaphragmatic nodal recurrence. Finally, distant
recurrences were divided into three groups: rM,: a distant recurrence
that cannot be assessed; rMy: no evidence of distant recurrence; rM;:
distant organ recurrence. Single site recurrence was defined as a re-
currence with only one pathway of dissemination (e.g., a woman with
centropelvic recurrence was considered rToNyM). Multiple site recur-
rence was defined as recurrence with more than one pathway of dis-
semination (e.g., a woman with vaginal vault recurrence and bone
metastasis was considered rT{NoM;).

2.3.2. Statistical analysis

Overall survival (OS) was defined as the time from primary surgery
to death from any cause. Kaplan-Meier estimates were used to estimate
the event-time distributions, and log-rank test was used to compare the
differences in OS between the three groups (rT/rN/rM), between the
subgroups within the same group (rT;/rT5, rT3; N1 /rNo; rM;), between
women with single site recurrence and those with multiple site recur-
rence. Values of p < 0.05 were considered to denote significant dif-
ferences. Data were managed with an Excel database (Microsoft,
Redmond, WA, USA) and analyzed using the R 2.15 software, available
online.

3. Results
3.1. Characteristics of the population

Of the 1028 women treated for FIGO stages I-IV CC in the nine
participating centers during the study period, 216 women (21%) ex-
perienced a recurrence and were included for analysis. The distribution
per center was as follows: Tenon University Hospital (59/216; 27%),
Tours University Hospital (55/216; 25%), Creteil University Hospital
(40/216; 19%), Rennes University Hospital (31/216; 14%), Poissy
Hospital (12/216; 6%), Jeanne de Flandre University Hospital (6/216;
3%), Marseille North University Hospital (6/216; 3%), Jean Verdier
University Hospital (4/216; 2%), and Reims University Hospital (3/
216; 1%).

The median age and BMI of the women with recurrence were re-
spectively 54 years (23-91) and 24.14 kg/m2 (range 15-46.4). The
characteristics of the women are reported in Table 2.

3.2. Patterns of recurrence and time to recurrence according to the rTNM
classification

Among the 216 women who experienced a recurrence, 156 (72.2%)
experienced a single site recurrence and 60 (27.8%) multiple site re-
currences. Overall, a trend for a lower 3-year survival after recurrence
was observed in women with multiple-site recurrence (p = 0.1) (Fig. 1).

The women with single-site recurrence were classified as follows:
1rT1NoMy in 25 cases (16.1%); r'ToNoM, in 48 cases (30.7%); rTsNoM, in
18 cases (11.5%); rToN; M, in 23 cases (14.7%); rToN,M, in 12 cases
(7.7%); and rToNoM; in 30 cases (19.3%) (10 lung, 7 bone, 8 liver, 3
brain, 2 other anatomical locations). The time to recurrence according
to rTNM classification and rSTAGE are reported in Table 3.

3.3. Three-year OS after recurrence according to the rTNM classification

The median follow-up after initial diagnosis was 35.6 months
(1.1-146.5 months). The median follow-up after recurrence was 13
months (range: 1-93). In the whole population, the 3-year survival after
recurrence was 38.8% (95% CI, 30.9-48.7), with a median time to re-
currence of 9 months (range:1-93). Ninety-seven women died (44.9%)
during the study period.

Among the women with single site recurrence, the 3-year survival
after recurrence was 69.1% (95% CI, 48.9-97.7), 35.6% (95% CI,
20.7-61.4), 24.8% (95% CI, 8.1-76.2), 49.2% (95% CI, 26.7-90.7),
22.5% (95% CI, 4.2-100), 35.2% (95% CI, 19.7-62.7), and 24.8% (95%
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CI, 8.1-76.2) for rT;NyMy, rToNoMy, rT3NoMy, rToN; Mg, rToN,M,, and
1rToNpM;.

Among the women in the rT group, a difference in 3-year survival
after recurrence was found between rT; single site, 1T, single site and
T3 single site (p = 0.02) (Fig. 2A). No difference was found between
single site rT;.3 and multiple site recurrence including rT (p = 0.2)
(Fig. 2B).

Among the women in the rN and rM groups, no difference in 3-year
survival after recurrence was observed between single and multiple site
recurrence (Fig. 2C, D and 2E).

3.4. Three-year OS after recurrence according to the rSTAGE

According to rTNM prognosis, we defined a rSTAGE classification (I,
11, IIIA, IIIB, IVA, IVB) (Table 3). In the whole population, the 3-year
survival after recurrence was 69.1% (95% CI, 48.9-97.7), 49.2% (95%
CI, 26.7-90.7), 37.5% (95% CI, 22.1-63.6), 34.2% (95% CI, 12.6-92.7),
23.1% (95% CI, 74.6-71.5), 24.4% (95% CI, 14.3-41.7), for rStage I, II,
IIIA, IIIB, IVA, IVB, respectively (p = 0.007) (Fig. 3).

4. Discussion

We describe for the first time a standardized and reproducible
classification of single and multiple site CC recurrence based on a ret-
rospective analysis of prognosis and anatomical distribution from a
large multicenter database. Our results show that the rTNM

Table 2
Epidemiological and histological characteristics of the whole population.

Characteristics Population (n = 216)

Age-median (range)
BMI kg/m2-median (range)
Post-menopausal patients (%)
Tumor size on MRI, mm — median (range)
Tumor histology

- Squamous cell carcinoma (%)

54 (23-91)
24.14 (15-46.4)
122 (57%)

45 (2-95)

180 (83%)

- Adenocarcinoma (%) 36 (17%)
Histological grade of the tumor

- Well differentiated (%) 59 (27%)

- Moderately differentiated (%) 66 (31%)

- Poorly differentiated (%) 40 (19%)

- Unclassified (%) 51 (23%)
FIGO classification

-1(%) 38 (18%)

- 11 (%) 119 (55%)

- III (%) 25 (12%)

-1V 34 (16%)
LVSI status

- Positive (%) 32 (15%)

- Negative (%) 66 (31%)

- Unknown (%) 118 (54%)

Treatments
- CCRT = VBT 93 (43%)
- CCRT = VBT followed by radical HT 105 (49%)
- First radical HT + CCRT + VBT 18 (8%)
Surgical LN staging at initial diagnosis
- Node negative women 66 (31%)
- Node positive women 88 (41%)
- Women with unknown LN status 62 (28%)
Recurrence sites
- Vaginal vault 25 (12%)
- Central pelvic 48 (22%)
- Peritoneal carcinomatosis 18 (8%)
- Infra-diaphragmatic nodes 23 (11%)
- Supra-diaphragmatic nodes 12 (6%)
- One or multiple metastasis 36 (16%)
- Multiple sites recurrence 54 (25%)

Abbreviations: BMI: body mass index; MRI: magnetic resonance imaging, FIGO:
International Federation of Gynecology and Obstetrics; LVSI: Lymphovascular
Space Involvement; CCRT: concomitant chemoradiotherapy; VBT: vaginal
brachytherapy; HT: hysterectomy; LN: lymph node.
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24 36
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Fig. 1. Survival according to number of site recurrence. A trend for a lower 3-year survival after recurrence was observed in women with multiple-site recurrence.

Table 3
Classification of recurrence pattern, prognosis and time.

rTNM rSTAGE Time to recurrence (months) N =
Median (range) 216
T, No Mo I 15 (2-93) 25
Tox N; Mo i 10 (1-66) 23
T, Noa Mo A 10 (1-66) 51
To.2 N> Mo 1B 11 (1-66) 19
T3 No-2 Mo IVA 5 (2-33) 19
Tos No.o M; IVB 7 (2-36) 79

classifications and rSTAGE are discriminatory and allow all recurrence
modalities to be classified. We suggest that such a classification may
help design specific randomized controlled trials with homogeneous
populations to compare clinical outcomes according to treatment stra-
tegies and eventually improve the management of CC recurrence.

Management of women with recurrent CC remains a major issue in
gynecologic oncology. However, as underlined by the ESMO Clinical
Practice Guidelines for CC, there is a major knowledge gap on this topic
due to the lack of well-designed studies [2,5,7]. This can partly be
explained by the absence of standardized terms or confusion of the
nomenclature which is currently used to define CC recurrence in the
various studies [2,4,5,7]. As a result, reported recurrence rates vary
significantly ranging from 22% to 55% for locoregional recurrence,
from 22% to 75% for distant recurrence and from 2% to 50% for
combined recurrence [2,4,5,7]. For example, Park et al. [4] defined
loco-regional recurrence as tumors “limited to the vagina, bladder,
rectum, and/or parametrium, with involvement of the pelvic sidewall,
muscles, and/or vasculature of the lateral pelvic wall”. In contrast, Choi
et al., defined loco-regional recurrence as the “combination of local
vaginal relapse and regional lymph nodal recurrence” [14]. This in-
consistency clearly limits comparison between studies, which is why
believed that an important first step towards overcoming such dis-
crepancies would be to define a standardized classification.

In our study, around 72% of the women experienced single site
recurrence and 28% multiple site recurrence. Around half (105/216) of
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the recurrences occurred within the first year and about 80% (175/216)
within 3 years of diagnosis. The median time to recurrence in women
with multiple site recurrence was shorter than for single site recurrence,
except for peritoneal carcinomatosis (rT3sNoMp). Moreover, a trend for a
lower 3-year survival after recurrence was found for women with
multiple site recurrence. These results are in total accordance with the
review by Park et al. [4]. However, the recurrence modalities are nu-
merous because of the large number of combinations of anatomical
locations. The interest of the rTNM classification we describe here is
that it distinguishes between different modalities of multiple site re-
currence to identify women who may benefit from surgical treatment or
combined chemotherapy and surgery from those for whom medical
treatment is the only option.

The most common recurrence modality in our study was locor-
egional (1T), affecting 46% of the women. We opted to divide this group
into three subgroups (rT;, 1T, rT3) based on anatomical progression of
the disease and prognosis. Women with vaginal vault recurrence had a
better 3-year survival after recurrence than those with centropelvic
recurrence with a greater time to occurrence after treatment (16 versus
12 months). This distribution also guides the therapeutic option: in the
case of preserved performance status, women classified as rT; oNoMg
can be treated with curative intent. However, it should be noted that
this subgroup was heterogeneous as some of the women received pelvic
radiotherapy as primary treatment and others did not, directly im-
pacting therapeutic options. In this setting, several prognostic factors
have been identified including the disease-free interval, the size of the
recurrent tumor, and the preoperative lateral side wall fixation
[2-6,15-17] with a better prognosis for women with a disease-free
interval greater than 6 months, recurrence < 3 cm in diameter and no
side wall fixation [2,3,5]. Women with vaginal (rT1) or resectable
central recurrences that involve the bladder and/or rectum, without
evidence of intraperitoneal or extrapelvic spread (rT2) had a 5-year OS
in the order of 30%—-60% after pelvic exenteration. The major subject of
debate was whether peritoneal dissemination should be put into the rM
or 1T subgroup. We decided to include it in the rT subgroup, even if
such recurrences can involve abdominal or pelvic organs (essentially
because of its anatomical distribution) due to the poor prognosis,
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Fig. 2. A: Survival according to localisation of locoregional recurrence. 2B: Survival according to number of locoregional recurrence. 2C: Survival according to
localisation of nodal recurrence. 2D: Survival according to number of nodal recurrence. 2E: Survival according to number of distant organ recurrence.

1T: locoregional recurrence.

Among the women in the 1T group, a significant difference in 3-year survival after recurrence was found between rT, single site, T, single site and rT5 single site. No
significant difference was found between single site rT; 3 and multiple site recurrence including rT.

rN: nodal recurrence.

Among the women in the rN groups, no difference in 3-year survival after recurrence was observed between single and multiple site recurrence.

rM: distant organ recurrence.

Among the women in the rM groups, no difference in 3-year survival after recurrence was observed between single and multiple site recurrence.

shorter time to recurrence and therapeutic management (medical in
most cases). In this context, a large number of agents (e.g., paclitaxel,
irinotecan, and gemcitabine) have been combined with cisplatin in
phase 1II studies for women with distant recurrent CC or locally ad-
vanced tumors [5,7,18,19]. However, the treatment strategy remains
complex and should discussed on an individual basis with the aim of
relieving symptoms and improving quality of life.

Concerning the lymphatic dissemination, nodal recurrences re-
presented 16.2% of the total recurrence sites. We distinguished two
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recurrence groups: rN; for infra diaphragmatic nodes and rN, for supra-
diaphragmatic nodes. The median time (range) to recurrence was 13
[2-54] and 13.5 [1-88] months for rN; and rN,, respectively. Apart
from the purely anatomical aspect, we opted for such a subdivision
based on potential therapeutic options; for isolated infra-diaphragmatic
recurrences, a surgical treatment can be evoked in some cases (i.e.
isolated pelvic or para-aortic LNs). Unfortunately, in our retrospective
database, we were not able to distinguish pelvic LNs involvement from
infra-diaphragmatic para-aortic LNs involvement. Moreover, we did not
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Fig. 3. Survival according to the rSTAGE.
rSTAGE: stage of recurrence.

Our results show that the rTNM classifications and rSTAGE are discriminatory and allow all recurrence modalities to be classified.

found any difference in 3-year survival after recurrence between the
rN; and the rN, groups, when isolated (p = 0.4). This could be partly
explained by the fact that isolated rN, recurrences are rare (n = 12) and
that nodal recurrences are often associated to other recurrence sites.
Indeed, among women who experienced a nodal recurrence, 35 ex-
perienced a single site and 35 a multiple site recurrence.

The strengths of our study lie in its multicenter nature and the large
number of recurrences analyzed with informative data about incidence
and prognosis. However, some limits deserve to be mentioned. We
cannot exclude an inherent bias linked its retrospective nature.
Furthermore, therapeutic guidelines changed during the period of data
collection and this modified the management strategy over the years
which may have impacted the recurrence rate as well as patterns of
recurrence. However, all included women were treated in regional re-
ferral centres applying the current French/European guidelines after
systematic multidisciplinary committee approval.

5. Conclusion

Although several authors have shown that the patterns of recurrence
in women with CC differ widely in terms of time to recurrence and
anatomical sites, our rTNM classification homogenizes the definition of
CC recurrence modalities. This first attempt to classify CC recurrence
could evolve in the near future: different recurrence modalities such as
1T, and rN could be further divided with specific subanalysis.
Neverthelesss, studies with a larger number of women with recurrent
CC are required to validate its accuracy and usefulness in the man-
agement of recurrent disease.
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