Archives of Gynecology and Obstetrics (2022) 306:1657-1664
https://doi.org/10.1007/500404-022-06507-2

GYNECOLOGIC ONCOLOGY q

Check for
updates

Oncologic outcomes of patients with FIGO 2014 stage IB-IIA cervical
adenocarcinoma who underwent radical surgery

Dilek Yiiksel'® . Caner Gakir' - Fatih Kilig? - Mehmet Unsal? - Cigdem Kilig' - Giinsu Kimyon Cémert’ -
Vakkas Korkmaz' - Osman Tiirkmen' - Taner Turan’

Received: 22 June 2021/ Accepted: 4 March 2022 / Published online: 18 March 2022
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract

Purpose To identify prognostic factors of early-stage cervical adenocarcinoma in patients with FIGO IB-IIA, who were
treated with radical surgery.

Materials and methods Clinical data of 64 patients with stage IB-IIA cervical adenocarcinoma who underwent radical hys-
terectomy and lymphadenectomy with or without adjuvant therapy between 1993 and 2019 were retrospectively reviewed.
The clinicopathologic factors that affect the oncological outcomes were evaluated. The Kaplan—-Meier method was used for
the assessment of survival outcomes. Survival curves were compared using the log-rank test.

Results The 5-year recurrence-free survival and 5-year disease-specific survivals were 83% and 98%, respectively. Tumor
size, stage of disease and uterine spread were significantly related prognostic factors for shorter recurrence-free survival.
During the follow-up, nine (14.1%) patients recurred. Five of them were extrapelvic recurrence. No correlation was identi-
fied between histopathologic subtype and extrapelvic recurrence (p =0.265). There was no difference between adjuvant only
radiotherapy and concurrent chemoradiotherapy on recurrence-free survival in a univariate analysis adjusting for prognostic
factors.

Conclusion It is important to determine the prognostic factors that predict disease outcome in surgically treated cervical
adenocarcinoma for tailored adjuvant treatment. Tumor size, stage and uterine spread are determinant factors for recurrence.
Risk stratifications, including uterine spread may especially be useful for patients with AC.
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Introduction due to the wider implementation of cytological screening
and increases in detection rates of premalignant lesions, the

The cancer of the uterine cervix is the fourth most common  relative and absolute rates of AC have increased, especially

cancer worldwide. In 2018, there were an estimated 570,000
new cases that were diagnosed and 310,000 women who
died of cervical cancer [1]. Squamous cell cancer (SCC)
constitutes the majority of cervical cancer and adenocan-
cer (AC), constituting 10-25% of all cervical cancer cases
[2]. In recent years, while SCC incidence has decreased
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among young women [2, 3]. The reason for the increase in
AC is multifactorial [2, 4]. AC often shows an endophytic
growth pattern in the endocervical canal, making it challeng-
ing to detect lesions by cytology [3-5].

Surgicopathologic factors are important for personaliz-
ing postoperative management and predicting prognosis in
patients with early-stage cervical cancer who have under-
gone surgery [6—10]. Although AC has different charac-
teristics concerning epidemiological, prognostic, clinico-
pathological, molecular features and treatment response,
it is treated in the same way as SCC [11]. Several studies
reported that AC exhibits more aggressive behavior and
could independently influence survival outcomes and had
poor prognosis than SCC, implying that histopathologic type
was a potential risk factor for cervical cancer and patients
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with AC should be treated more aggressively [12—16]. Addi-
tionally, AC is a very heterogeneous disease and has several
subtypes with different histopathological characteristics [2,
4, 17].

In this study, we aimed to identify the clinical, surgico-
pathological characteristics of cervical AC in patients with
the International Federation of Gynecology and Obstetrics
(FIGO) IB to ITIA who underwent radical hysterectomy and
lymphadenectomy and determine the factors predicting
survival.

Materials and methods

We reviewed the medical records of 64 patients with cervical
AC who had undergone Piver—Rutledge type II or type III
radical hysterectomy and lymphadenectomy in our institu-
tion between January 1993 and June 2019. This study was
approved by the institutional review board (Decision No:
2019-11). Patients with SCC, non-epithelial cervical can-
cer, cervical neuroendocrine cancer, synchronized cancer
or micro-invasive cancer, and patients who had not under-
gone radical hysterectomy were excluded from this study.
Histopathological classification of the tumors was carried
out according to 2014 World Health Organization (WHO)
criteria [18]. Cervical AC was categorized as endocervi-
cal AC-usual type, mucinous, endometrioid, clear cell,
serous, mesonephric or villoglandular.

The patients were clinically staged according to FIGO
2014 criteria. All patients underwent a pretreatment stag-
ing workup that consisted of pelvic examinations under
general anesthesia, cervical tumor biopsy, chest radiog-
raphy, abdominal and pelvic magnetic resonance imag-
ing (MRI) and/or computerized tomography (CT) and/or
positron emission tomography—computerized tomography
(PET-CT). All operations were performed by gynecologic
oncologists and all pathologic specimens were evaluated by
gynecopathologists.

Tumor size was defined as the largest tumor diameter in
the uterine cervix after fixation in paraffin block and defined
as the largest tumor diameter determined during pelvic
examination for patients who received neoadjuvant chemo-
therapy. The deep stromal invasion was defined as a tumor
invading the outer half of the cervical stroma. Lymphovas-
cular space invasion (LVSI) was defined as the presence of
tumoral cells or cell clusters within a luminal space of lym-
phatic channels or a vascular space that was stained with
hematoxylin and eosin (H&E) in the pathologic sections
containing both tumor and the surrounding healthy tissue.
Tumor positivity within a 0.5 cm border of the pathological
specimen was acknowledged as surgical border involvement.
Vaginal involvement was identified based on the detection of
a tumor elsewhere in the vaginal region. All these definitions
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were made according to the final paraffin section. Uterine
invasion was defined as the endometrial and/or myometrial
spread of the disease above the internal cervical ostium.
Decisions regarding postoperative adjuvant therapy were
taken by the tumor board.

Follow-up after adjuvant therapy was performed every
3 months for the first 2 years, then every 6 months until 5
years, then annually after 5 years, entering a routine sur-
veillance program. When recurrence was suspected, patients
underwent advanced imaging techniques (MRI, CT and
PET-CT).

Statistical analysis

The time from surgery to the first recurrence of the dis-
ease or last contact was defined as recurrence-free survival
(RFS). Disease-specific survival (DSS) was calculated from
the date of surgery to the date of disease-specific death or
last contact. RFS and DSS estimates were determined using
the Kaplan—Meier method. Survival curves were compared
using the log-rank test. Multivariate analysis could not be
performed due to an insufficient number of patients in the
sample. Statistical analyses were performed using SPSS
version 20.0 (SPSS Inc, Chicago IL, USA). The cut-off for
statistical significance was set at p-value < 0.05.

Results
Patient’s characteristics

The mean age of the study group was 53.5+11.595 years.
The most histopathological type was endocervical AC—usual
type in 36 (56.2%) patients. The median tumor size was
30 mm (range 8—72 mm). According to the FIGO 2014
criteria, 44 (68.8%) patients were at stage IB1, 13 (20.3%)
patients were at stage IB2, six (9.4%) patients were at stage
IIA1, and one (1.6%) patient was at stage IIA2. Only one
(1.6%) patient received neoadjuvant chemotherapy. Sixty-
one (95.3%) patients underwent type III radical hyster-
ectomy. Parametrial involvement was seen in 14 (21.9%)
patients, surgical border involvement in 14 (21.9%) patients,
lymphovascular space invasion in 27 (42.2%) patients, deep
cervical stromal invasion in 44 (68.8%) patients and uter-
ine spread in 16 (25%) patients. Ovarian metastases were
detected in four (6.2%) patients. The clinicopathological and
surgical characteristics are presented in Table 1.

The median number of removed lymph nodes was 54
(range 13-113). Lymph node metastasis was detected in 20
(31.2%) patients. Thirteen patients had only pelvic lymph
node metastasis, whereas both pelvic and paraaortic metas-
tases were seen in seven patients. None of the patients had
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Table 1 General features of main cohort
Features Mean+SD Median (Range)
Age 53.5+11.595 53 (27-74)
Tumor size (mm) 31.4+16.016 30 (8-72)
Number of removed lymph node 57.2+26.891 54 (13-113)
Number of metastatic lymph node 5.6+5.236 4 (1-19)
n %

Neoadjuvant chemotherapy

Not received 63 98.4

Received 1 1.6
Histopathology

Endocervical AC-Usual type 36 56.2

Serous cancer 3 4.7

Mucinous cancer 8 12.5

Endometrioid cancer 8 12.5

Clear cell cancer 6 9.4

Mesonephric cancer 2 3.1

Mixed type cancer 1 1.6
FIGO 2014 stage

1B1 44 68.8

1B2 13 20.3

2A1 6 9.4

2A2 1 1.6
Tumor size

<2cm 13 20.3

>2cm-<4cm 30 46.9

>4 cm 21 32.8
Hysterectomy

Type Il radical hysterectomy 3 4.7

Type III radical hysterectomy 61 95.3
Ovarian transposition

Not performed 61 95.3

Performed? 3 4.7
Ovarian metastasis

Negative 58 90.6

Positive 4 6.2
Parametrial involvement

Negative 50 78.1

Positive 14 21.9
Surgical border invasion

Negative 50 78.1

Positive 14 21.9
Vaginal spread

Negative 50 78.1

Positive 14 21.9
Lymphovascular space invasion

Negative 31 48.4

Positive 27 42.2

Not reported 6 9.4
Depth of cervical stromal invasion

<%50 20 31.2
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Table 1 (continued)

n %

> %50 44 68.8
Uterine spread

Negative 44 68.8

Positive 16 25
Not reported 4 6.2
Lymph node metastasis

Negative 44 68.8

Positive 20 31.2
Site of metastatic lymph node

Only pelvic 13 20.3

Only paraaortic - -
Pelvic and paraaortic 7 10.9
Adjuvant radiotherapy

Not received 30 46.9

Received 34 53.1
Type of adjuvant radiotherapy

Only radiotherapy 12 18.8

Concurrent chemoradiotherapy 18 28.1

Curative chemotherapy followed by radiotherapy 2 3.1

Unknown 2 3.1

SD standard deviation

Tumor size: Before neoadjuvant chemotherapy (patient received neoadjuvant chemotherapy) or surgery (patient do not received neoadjuvant

chemotherapy)
Histopathology: According to WHO 2014 criterion
Mixed type: Endometrioid and mucinous cancer

#Two patients had bilateral ovarian transposition and one patient had unilateral salpingo-oophorectomy and the other ovary transposed to pelvic

side wall

isolated paraaortic lymph node metastasis. The median num-
ber of metastatic lymph nodes was 4 (range 1-19) (Table 1).

Thirty-four (53.1%) patients received adjuvant radiother-
apy, 18 patients underwent concurrent chemoradiotherapy,
and two patients received curative-intent chemotherapy
followed by radiotherapy. Twelve patients underwent only
radiotherapy. For two patients who received adjuvant radio-
therapy, there were insufficient clinical data regarding the
type of radiotherapy.

Survival analysis

The median follow-up period was 41 months (range
1-235 months). During this period, recurrence was seen in
nine (14.1%) patients and two (3.1%) patients died of the
disease. The 5-year RFS and 5-year DSS rates were 83% and
98%, respectively. Single-site recurrence was detected in six
patients, whereas three patients had multiple-site recurrence.
Recurrences were limited to only within the pelvic region
in four patients. Five patients had recurrences in extrapel-
vic regions, which were pulmonary and upper abdomen
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recurrences in all cases. Extrapelvic recurrence rate was
11% in endocervical type—usual type and 3.6% across the
other types; however, this difference was not statistically
significant (p =0.265). Data on histopathology and recur-
rence patterns are shown in Table 2.

Since only two patients died because of disease, univari-
ate analysis could not be performed to define the factors that
affect DSS. Survival analysis was performed only for RFS.
Univariate analysis showed that tumor size, stage and uterine
spread were significantly related to RFS, whereas age, his-
topathologic subtype, adjuvant therapy and type of adjuvant
radiotherapy, parametrial involvement, surgical border inva-
sion, deep cervical stromal invasion, lymphovascular space
invasion, lymph node metastasis and number of removed
lymph nodes were not (Table 3).

An increase in tumor size was associated with a decrease
in RFS. The 5-year RFS rate was 100% for patients with
tumor size <20 mm, but decreased to 88% for tumor
sizes >20 mm—<40 mm and 60% in patients with a tumor
size of >40 mm (p=0.017) (Fig. 1). The 5-year RFS rates
for stages IB1 and IB2 were 91% and 65%, respectively
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Table 2 Histopathology and site Histopathology according to WHO 2014  Recurrence site
of recurrence
Only pelvic  Only Pelvicand  Pulmonary and  Total
pulmo-  pulmonary upper abdomen
nary
Endocervical AC-Usual type 2 1 1 2 6
Clear cell cancer - 1 - - 1
Mucinous cancer 1 - - - 1
Endometrioid cancer 1 - - - 1
Total 4 2 1 2 9

WHO World Health Organization

(p=0.022). The uterine invasion was significantly related
to RFS. The 5-year RFS rate was 90% in patients without
uterine spread but declined to 62% in the presence of uterine
tumor spread (p =0.034) (Table 3).

Discussion

In this study, we aimed to describe the clinical, pathologi-
cal and surgical characteristics that affect survival in early-
stage (IB1-IIA2) cervical AC patients who had undergone
Piver—Rutledge type II/III radical hysterectomy and lym-
phadenectomy. Our results show 5-year RFS and DSS rates
of 83% and 98%, respectively. Due to the low number of
deaths in our cohort, no information could be given about
prognostic factors affecting DSS. Recurrence was observed
in 14.1% of the patients. More than half of the recurrences in
our study were in the extrapelvic region (56%; n:5/9), includ-
ing pulmonary and upper abdominal sides. Tumor size, stage
and uterine spread were identified as prognostic factors for
RFS in the univariate analysis.

In patients who undergo surgery at an early stage of cervi-
cal AC, studies have identified 5-year RFS rates of 50.2% in
the presence of any one of the following prognostic factors;
parametrial invasion, pelvic lymph node metastasis, a posi-
tive surgical margin, deep stromal invasion, lymphovascular
space invasion, or large tumor size ( 4 cm) and 93.5% in
patients without any risk factors [19]. Different prognostic
factors for RFS were described in surgically treated cervical
AC [12, 20, 21]. Mabuchi et al. reported that stage, tumor
size and lymphovascular space invasion were significantly
associated with a progression-free survival at stage IB-IIB
AC subgroup, Park et al. found that parametrial involvement
and lymph node metastasis were significant factors for RFS
in AC at stage IA2-IIA and Kasamatu et al. suggested that
infiltration to the vagina and lymph node metastasis could
represent independent factors for relapse in patients with AC
at stage I-1IB [12, 20, 21]. In our study, RFS was signifi-
cantly affected by tumor size, stage and uterine spread, based
on univariate analysis and the 5-year RFS rate was 83% for

the entire cohort. The determination of different prognostic
factors in each study may be due to the different clinical
characteristics of the study cohorts as well as the fact that
heterogeneous nature of the AC with different subgroups.
However, the increasing incidence of AC makes the effects
of histopathological type on prognosis important, whereas
the same treatment algorithm has been applying with SCC
[11]. Therefore, determining the clinicopathological factors
specific to AC may be useful in guiding histology-based
treatment.

Most authors have concluded that increased tumor size
and advanced stages are related to reduced RFS rates in
early-stage surgically treated AC and different survival out-
comes were reported [20, 22, 23]. Baek et al. reported a
5-year RFS rate of 89% at stage 1B1 and found that tumor
size was significantly associated with RFS in univariate anal-
ysis. They also identified 5-year RFS rates of 92% and 83%
in patients with tumor sizes of <2 cm and > 2 cm, respec-
tively [22]. Similar results were confirmed in our study, RFS
significantly decreases as tumor size increases: whereas the
5-year RFS rate in our sample was 91% in patients with
tumor size <4 cm (stage 1B1), it was only 65% in patients
with tumor size >4 cm (stage 1B2). Additionally, we identi-
fied a 5-year RFS rate of 100% with tumor size 2 cm. Better
RFS in cases with tumor size <2 cm in early-stage AC may
be evaluated together with other surgicopathological fac-
tors, allowing establishing a nomogram for the patient and
histology-based conservative treatment.

In cervical cancer, invasion of parametrium, upper
vagina, bladder or rectum is associated with the FIGO
stage. Loco-regional tumor extension to the adjacent
organs is associated with decreased survival in cervical
cancer. Cervical cancer may spread to the uterine cor-
pus via direct invasion, and women in whom the tumors
extended to the uterine corpus show significantly worse
survival outcomes than their counterparts without cor-
pus invasion [24, 25]. However, the FIGO staging sys-
tem disregard the extension of the uterine corpus. Matsuo
et al. reported that the 5-year DSS rate of patients with
uterine invasion was 75% in stage 1B1 and 67% in 1B2.
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Table 3 Factors affecting the recurrence-free survival

Table 3 (continued)

Factor S-year recurrence- P value Factor S-year recurrence- P value

free survival (%) free survival (%)

Age® Not received 90 0.163
<53 years 88 0.360 Received 77
> 54 years 75 Type of adjuvant radiotherapy®

Histopathology Only radiotherapy 75 0.143
Usual type 7 0.572 Concurrent chemoradiotherapy 94
Others” 90 —

Tumor size (mm)* Median value
<30 90 0.035 YOthers: Serous cancer., mucinous f:ancer, endometrioid cancer, clear
>3 68 cell cancer, mesonephric cancer, mixed-type cancer

T_ . “Two patients received curative chemotherapy followed by radiother-
umor size (mm) apy were excluded
<20 100 0.017 P values indicate the < 0.05
>20-<40 88
>40 60

RFS

FIGO 2014 stage 1.0
I 36 0.298 E{h tumor size <20 mm
II 63

FIGO 2014 stage 054 1_ 20mm < tumor size<40mm
IB1 91 0.022
1B2 65

Ovarian metastasis 06 —

Negative 84 0.298
Positive 75
Parametrial involvement 0,4
40 ?
Negative 84 0412 IR meraas
Positive 79

Surgical border invasion 0,24
Negative 87 0.159
Positive 62 »=0.017

Lymph node metastasis 0,07
Neg.a.tive - 0.109 0 s0 100 150 200 250
Positive 67 Follow-up time (months)

Site of metastatic lymph node
Only pelvic 68 0.888 . . . . o . .
Onl i Fig. 1 An increase in tumor size was significantly associated with a

nly paraaortic B decrease in recurrence-free survival (RFS)
Pelvic and paraaortic 64

Number of removed lymph node*
<54 0 0.248 .. .
<3 o Additionally, they found that non-squamous histology,
>55 77 . . . . .

oo ar fnvasi including AC, was an independent risk factor for uterine
}I:Imp ?Vascu arinvaston g5 0481 corpus tumor invasion [24]. A further study has also iden-

t . . . . .
Peg.a. ve - tified AC was an independent risk factor for uterine corpus
t . . . .
U OS.I e q invasion, revealed that AC is more likely to extend upward
t . .
erine sprea to the uterine corpus [26]. In another study, the distant
Negative 90 0.034 . . . L
. recurrence was common 1n patlents with myometnal mva-
Positive 62 . . .

Deoth of cervical stromal invasion sion > 50% [25]. In our study, uterine involvement was
P shown to be related to poor 5-year RFS rates of 62% and
<%50 93 0.121 . . . . .

90% in patients with and without uterine spread, respec-
> %50 78 . . . . . .
) . tively. Although uterine corpus invasion not included in

Adjuvant radiotherapy
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surgicopathologic factors that are used for the decision
of postoperative adjuvant therapy, results from our study
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and the other reported studies support the inclusion of the
uterine invasion as a prognostic factor in cervical AC [9,
24-26].

AC predominantly disseminates hematogeneously; thus,
it tends to involve higher rates of distant metastasis in a
patient with cervical cancer [27]. Lee et al. reported that
patients with stage IB-IIA cervical AC treated with radical
hysterectomy with or without adjuvant radiotherapy, the
recurrence rate was 14.4%, and the distant recurrence rate
was 45% in recurrent patients [28]. In our study, tumors
recurred 14% of patients and 56% of them were distant
metastasis, including pulmonary and upper abdominal
sides. Due to the rarity of AC, studies involving adeno-
carcinomas have not analyzed the different histological
subtypes separately, so there were few available data of
compared survival findings [9]. Although the number of
patients per subgroup in our study was quite low, no asso-
ciation was identified between histologic subtypes and
recurrences.

Radical hysterectomy and pelvic lymphadenectomy with
definitive radiotherapy or concurrent chemoradiotherapy are
recommended in the treatment guidelines for early-stage cer-
vical cancer [11]. Regardless of histological subtype, radio-
therapy and CCRT are used as adjuvant therapy for cervical
cancer according to pathological risk factors. However the
role of adjuvant therapy on survival in early cervical cancer
and optimal treatment approaches are still debated and some
studies recommended adjuvant treatment according to risk
groups [29]. Many studies have reported that AC is more
radioresistant than SCC [15, 30, 31]. Landoni et al. reported
that patients with AC treated with radical hysterectomy had
better survival than those treated with radiotherapy [30]. In
our study, adjuvant therapy was not shown to have any effect
on RFS rates, and also, the type of adjuvant radiotherapy
was not shown to have an effect on RFS rates. These findings
suggest that AC is resistant to postoperative radiotherapy.
A study conducted by Huang et al. showed that 5-year RFS
rates were not different between adjuvant concurrent chemo-
radiotherapy and radiotherapy group in high-risk AC group
[31]. Seki et al. reported that adjuvant radiotherapy/concur-
rent chemoradiotherapy was ineffective for patients with AC
at stage IB-IIB and offers adjuvant systemic chemotherapy
[32].

The main limitations of our study were its retrospective
design and a limited number of patients from a single center.
On the other hand, uniform study cohort was created with
the inclusion of only surgically treated patients with cervi-
cal AC. Histopathological evaluation was performed by a
single team of experienced gynecologic pathologists. All
operations were performed by an experienced gynecologist
oncologist team, and comprehensive surgical staging proce-
dure performed in a standard way in all study cases are the
strong aspects of this study.

In conclusion, stage, tumor size and uterine spread are
prognostic factors for recurrences in our study. AC has dis-
tinctive characteristics; thus, risk stratifications, including
uterine spread, in addition to other risk factors may espe-
cially be useful for patients with AC who underwent radical
hysterectomy. Prognostic factors should be determined to
tailor the histology-based treatment in AC and to define the
efficacy of histopathological subtypes on prognosis. To clar-
ify this, further multicentric prospective studies are needed.
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