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Simple Summary

This review illustrates the evolving history and the emerging landscape of surgical man-
agement in cervical cancer. Historically, standard surgical practice included a radical
hysterectomy and lymphadenectomy via a laparotomy incision. Over the years, the indica-
tions for radical surgery have decreased given the increased surgical morbidity and worse
quality of life. This review will highlight the innovative surgical history in cervical cancer
including when a simple hysterectomy is appropriate, the consideration for minimally
invasive surgery, sentinel lymph node mapping and excision, fertility-sparing when appro-
priate, and staging in locally advanced and pelvic exenteration, while reviewing oncologic
outcomes and patient-reported outcomes. Further, this review will highlight ongoing trials.

Abstract

Cervical cancer is the third most common gynecologic malignancy in the United States.
Traditionally, a radical hysterectomy with bilateral salpingo-oophorectomy with lymph
node assessment had been the standard of care; however, there has been a recent shift
towards less radical surgery with the establishment of the oncologic safety of conization
(as fertility preserving surgery), and simple hysterectomy for certain subgroups of patients
with early-stage disease. In addition, uptake in the utilization of sentinel lymph node map-
ping, compared to systematic lymphadenectomy, has translated to improved perioperative
outcomes. While laparotomy is the preferred mode of surgery for patients with cervical
cancer, emerging data suggest that protective maneuvers may not compromise oncologist
outcomes and multiple clinical trials are evaluating the oncologic safety of minimally inva-
sive surgery. In this present review, we summarize recent advances in surgical management
in patients with cervical cancer.

Keywords: cervical cancer; surgical procedures; surgical staging; fertility sparing surgery;
minimally invasive surgical approaches; cervical cancer oncologic outcomes

1. Introduction

Cervical cancer is the third most common gynecologic cancer in the United States, with
roughly 13,000 new cases and 4000 deaths annually [1]. In the United States, cervical is the
fourteenth most common cancer and it is the fourth for women aged 15-44 years [2]. Despite
immunizations and cervical cancer screening with cervical cytology and human papilloma
virus genotyping, cervical cancer remains a public health concern [3]. This concern is more
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significant worldwide, where it is the fourth most common cancer in the world, primarily
affecting women in low-resource countries [3]. A recently published study by Sathiyaseelan
et al. conducted a systematic review assessing sociocultural factors” influence on cancer
screening for multiple cancer types including cervix. Using the Health Belief Model and
Socioeconomic model, the authors found that there are multiple individual- and cultural-
level considerations that must be factored in when educating patients on the importance
on cancer screening [4]. Thus, adherence to guideline concordant care for cervical cancer
very much depends on access to such care. Cervical cancer recommendations depend on
the stage at presentation with options ranging from surgery to radiation, chemoradiation,
and systemic therapy.

The management of cervical cancer differs from the two more common gynecologic
cancers, endometrial and ovarian, in that surgical management is not recommended for
locally advanced or advanced disease unless it is for curative intent. Traditionally, for early-
stage cervical cancer, a radical hysterectomy with full pelvic lymph node assessment was
the standard of care followed by observation or either adjuvant radiation or radiotherapy
depending on if the patient met Sedlis or Peters criteria, respectively [5,6]. However, radical
hysterectomy with full pelvic lymph node assessment carries a high cure rate but is not a
surgical procedure without risk. This review article dives into the key aspects of surgery for
cervical cancer including when to consider a simple versus radical hysterectomy for early-
stage disease as well as the optimal hysterectomy approach: laparotomy versus minimally
invasive. In addition, we summarize the literature behind sentinel lymph node mapping
and excision in cervical cancer, which patients are candidates for fertility-sparing options,
and the controversial debate over staging in locally advanced cervical cancer. A summary
of key completed surgical trials in cervical cancer can be found in Table 1. Ongoing trials
in cervical cancer can be found in Table 2. Lastly, we will review pelvic exenterations as
an option for patients with a central recurrence, but a procedure that is life-changing and
requires precise patient selection. Our literature review utilized the Cochrane, Embase, and
PubMed databases from July to December 2025 to write this review.
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Table 1. Key prospective and randomized controlled trials in surgical management of cervical cancer.

Trial, Author (Publication
Year)

Trial Design

Study Aim/Primary
Endpoint

Inclusion Criteria

Patient Randomization

Key Findings

Conclusion

Simple vs. Radical surgery

To evaluate the . Simple hysterectom . - 959
non-inferiority and safety ~ FIGO 2009 TA2-IB1, tumor (n :pzo) Y Y Sir};lﬁiefsi 380//:: ffgrr Simple hysterectomy is
LESSER, Carniero et al Phase II, multicenter, of simple hysterectomy in  size < 2 cm, ® Type B modified radical 1, 4jcal v - 0.30) safe and potentially
(2022) ! ) randomized ! early-stage cervical cancer adenocarcinoma, hysterectomy (n = 20) - non-inferior to the radical
[7] non—inferior{ty . . Squamous, or e  Allpatients underwent  5-year OS was 90% for surgery in patients with
Primary endpoint: 3-year ac;lenosq}lamous, all a pelvic simple vs. 91% for radical early-stage cervical
(dIi)si:esa)se-free survival histologic grades lymphadenectomy v :}90.46) - cancer < 2cm
3-year pelvic recurrence:
2.52% (simple) vs. 2.17%
(radical)
. Urinary retention within
To evaluate the safety of Sé%r?oiggzrﬁéi ;Bl, ° (Slm}élso};ysterectomy 4 week}; of surgery: 0.6%
imple hysterect 4 n = i % i .
zlorlr;ﬁ)z r egs\/\?ir’ce}f\c r(;IcIili}(]: al Sguamousf or ) . . Type B modified radical (simple) vs. 11% (radical) Slmple hysterectomy was
SHAPE, Phase III, multicenter,  hysterectomy in patients ? enosquir2nous, HO W rés hysterectomy (n = 350) Urinary incontinence: ﬁOt inferior to raglcal
Plante et al. (2024) randomized with low-risk early-stage eatures (<2em, argrades, o All patients underwent 7 49, (simple) vs. 5.5% ysterectomy and was
[8] non-inferiorit . y-stag limited stromal invasion, a pelvic o o associated with a lower
y cervical cancer p (radical) : ;
<10 mm on LEEP or CKC lymphadenectomy or risk of urinary
Pri dpoint: or <50% on MRI, no nodal s};_ntinell moh no}z:le No sienificant diff incontinence or retention
rimary endpoint: 3-year mets); presence of LVSI o ymp No 511gr}1 icant di er(;nce
pelv1c recurrence was not excluded 10psy m pe V1C recurrencej ree
survival, extra-pelvic
recurrence-free survival,
overall recurrence-free
survival, or overall
survival
There was a temporary
decline in bladder, bowel,
. Cone biopsy (N = 72) and sexual function
To assess patient FIGO 2018 IA1 . Simple hysterectomy postop, with gradual Cone biopsy or simple
GOG 0278, Covens et al outcomes before and after  (+LVSI)-IB1 (<2 cm; (N = 152) recovery. hysterectomy is associated
(2025) ' . Prospective, cone biopsy (CB) or adenocarcinoma, U All patients underwent . with improved quality of
[9] international simple hysterectomy (SH)  squamous, or a pelvic QOL improved and life and small decline in
with pelvic lymph node a;lenosqpamous, all lymphadenectomy cancer-related worry sexual, bladder, and
dissection (PLND) histologic grades N Not randomized decreased over time. bowel functions

Lymphedema was
reported by 12 patients (6
in each group)
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Table 1. Cont.

Trial, Author (Publication
Year)

Trial Design

Study Aim/Primary
Endpoint

Inclusion Criteria

Patient Randomization

Key Findings

Conclusion

Minimally invasive surgery vs. Laparotomy

LACC, Ramirez (2018) [10]

Phase III, multicenter,
randomized,
non-inferiority

Compare disease-free
survival between
minimally invasive and
open radical hysterectomy

Primary endpoint:
4.5-year disease-free
survival

Stage IA1 (+LVSI)-IB1

(<4 cm); adenocarcinoma,
squamous, or
adenosquamous

Minimally invasive

(N =319)

Open (N = 312)

All patients underwent
a pelvic
lymphadenectomy

3-year DFS: 91.2% (MIS)
vs. 97.1% (open)

3-year OS: 93.8% (MIS) vs.
99.0% (open)

Results confirmed in final
analysis published in 2024

MIS was associated with
lower rates of disease-free
survival and overall
survival than open
abdominal radical
hysterectomy among
women with early-stage
cervical cancer

Sentinel lymph node mapping

To assess if sentinel lymph

Stage IA1 (+LVSI)-IB1

Out of 136 patients, there
were 2 false negatives

Combined labeling for
node mapping was

SENTICOL, Lecuru et al. : : . . .8
’ . node biopsy is acceptable (<4 ¢m); adenocarcinoma, . associated with high rates
ﬁ(ﬁl) Prospective, in surgical staging for squamous, or Not randomized Sensiti.vity: 92% . of SLN detection and with
early-stage cervical cancer ~adenosquamous Negative predictive value:  high sensitivity and NPV
98.2% for metastasis detection
To assess if sentinel lymph Bilateral detection in 91%
node biopsy is acceptable  g.o6 TAT (41VSI)-IB2:
SENTIX, Cibula et al Prospective, Phase I, in surgical staging for a ; fneo car ci(; oma B2 Rate of lymph node Sentinel lymph node
(2025) [1'2] ’ multicenter, early-stage cervical cancer quamous, or ! Not randomized metastasis: 12% biopsy is feasible in
non-inferiori ! tumors < 4 cm
£l adenosquamous Ultrastaging identified B

Primary endpoint:
recurrence rate

44% of lymph node mets

PHENIX I, Hua et al.
(2025) [13]

Multicenter,
non-inferiority,
randomized

To compare survival
outcomes between
sentinel lymph node and
pelvic lymphadenectomy
(after sentinel lymph
node)

Primary endpoint:
disease-free survival

Stage IA1 (+LVSI)-IB1,
ITIA1 adenocarcinoma,
squamous, or
adenosquamous

Intraoperative
randomization

Total patients: N = 908
SLN negative (N= 838)
SLN positive (N = 70)

Bilateral detection in
82.6%

3-year DFS: 96.8% (SLN)
vs. 94.5% (PL)—not
statistically significant

If sentinel lymph node
maps, it is safe to omit a
pelvic lymphadenectomy
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Table 1. Cont.

Trial, Author (Publication
Year)

Trial Design

Study Aim/Primary
Endpoint

Inclusion Criteria

Patient Randomization

Key Findings

Conclusion

Fertility sparing

ConCerv, Schmeler et al.
(2021) [14]

Prospective,
multicenter

To evaluate the feasibility
of conservative surgery in
women with early-stage,
low-risk cervical cancer

FIGO 2009 Stage 1A2-IB1;
Squamous (any grade),
adenocarcinoma (grade 1
or2)

No LVSI, needed cone
biopsy to be enrolled

. Cone biopsy followed
by lymph node
assessment (N = 44)
Cone biopsy followed
by simple hysterectomy
and lymph node
assessment (N = 40)
Simple hysterectomy
followed by lymph

node assessment

Recurrence rate for
patients with cone biopsy:
1/44

Recurrent rate for patients
with cone biopsy followed
by simple hyst: 0/36

Recurrence rate for
patients with simple hyst:
2/16

Select patients can be
offered fertility-sparing
option for early-stage
cervical cancer
management

Surgical staging in locally advanced cervical cancer

LiLACS, Frumovitz et al.
(2014) [15]

Phase III, multicenter,
randomized

To compare survival
outcomes between
pre-therapeutic
laparoscopic surgical
staging followed by
tailored chemoradiation
and radiologic staging
alone followed by
chemoradiation in locally
advanced cervical cancer

Primary endpoint: overall
survival

Stage IB2-IVA,
adenocarcinoma,
squamous, or
adenosquamous
histologies

Lymph node criteria: (1)

FDG-positive or

indeterminate pelvic

Py é)h nodes, (2)
DG-negative para-aortic

nodes

Not applicable

Not applicable

Closed due to poor
accrual

UTERUS-11, Marnitz et al.

(2020) [16]

Phase III, international
multicenter,
randomized

To compare disease-free
survival outcomes
between surgical staging
and radiologic staging
followed by
chemoradiation in locally
advanced cervical cancer

Primary endpoint:
disease-free survival

FIGO 2009 Stage IIB-IVA
adenocarcinoma,
squamous, or
adenosquamous
histologies

. Surgical arm (N = 130)
° Clinical arm (N = 125)

No difference in
disease-free survival
between both arms

98% of patients had
adjuvant external beam
radiation
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Table 2. Key ongoing prospective and randomized controlled trials in surgical management of cervical cancer.

Trial, AuthYo;'a(rI)’ublication Study Design Study AIM Primary Endpoint Inclusion Criteria Target Participants
Simple vs. Radical surgery
To assess the oncologic outcomes for F IGOI%00118 2?5;05 I1A2-IB1, <10 mm
LASH, Bizarri et al. Sinel . patients with early-stage cervical 3 di ¢ ival —conizati Ol\l/ﬂgléswn on 974
(2025) [17] ingle-arm, prospective cancer that undergo a minimall -year disease-free surviva pre-conization ; squamous,
. ive h y HPV-associated adenocarcinoma,
invasive hysterectomy and adenosquamous histologies
Minimally invasive surgery vs. Laparotomy
To assess and compare oncologic
International, multicenter, open  outcomes for patients with early-stage FIGO 2018 Sta .
- oL : ge IB1, IB2, ITIA1;
RAC%,glagl)c ([){1 g]r etal. label rﬁlfdrgﬁgfﬁchgéfl trial; Cegﬁi;?{;ﬁf;:;:}:?gggﬁ a 5-year recurrence-free survival squamous, adenocarcinoma, and 768
non-inferiority - hysterectomy and open radical adenosquamous histologies
hysterectomy
To assess and compare oncologic
Multicent label outcomes for patients with early-stage FIGO 2018 Stage IA2-1B2;
ROCC, Leitao et al. uttucentet, open tabe cervical cancer that undergo a . . squamous, adenocarcinoma, and
randomized clinical trial; 1:1 L. . . 3-year disease-free survival . . 840
(2025) [19] P PR minimally invasive hysterectomy and adenosquamous histologies. Tumor
randomization, non-inferiority
! open radical hysterectomy (simple and less than 4 cm on preoperative MRI
radical approaches included)
Sentinel lymph node mapping
To assess and compare oncologic
outcomes for patients with early-stage .
SENTICOL-III, Lecuru et al. International, multicenter, cervical cancer that undergo sentinel 3-year disease-free survival and LVSEIS(ES 92(%112 Siafg;‘i"; ﬁ:atlgous 950
(2019) [20] randomized, single-blinded lymph node biopsy only and sentinel health-related quality of life and ad e% ocareinoma f\is(iol ooies
lymph node biopsy, followed by pelvic &
lymphadenectomy
Fertility sparing
Assess the rate of functional
CONTESSA /NEOCON-FE, International, multicenter, To evaluate the feasibility of preserving uterus defined as successful FIGO 2018, Stage IB2 (24 cm), Expected to enroll 90
Plante et al. (2019) [21] prospective fertility fertility-sparing surgery and no pre-menopausal (<40 years old) by end of 2025
adjuvant therapy
Recurrence rate and Age 1840 years; FIGO 2018 stage
FERTISS Studv, Fricova International multicenter Analyze oncological outcomes and reproductive outcomes IAalnw1th Ecz)sfltfl;eﬁh\tls_ls O;riZnIAZ;
¥ (conception attempts, y typ y-sparing 733

etal. (2024) [22]

retrospective observational
study

reproductive outcomes after
fertility-sparing treatment pregnancy success, delivery

outcomes)

procedure; regardless of histotype,
tumor grade, or neoadjuvant
chemotherapy history
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Table 2. Cont.
Trial, AuthYo;'a(rI)’ubhcatlon Study Design Study AIM Primary Endpoint Inclusion Criteria Target Participants
Surgical staging in locally advanced cervical cancer
To compare oncologic outcomes in
I ional 1 patients who receive chemoradiation
PAROLA, Martinez et al. nternational, multicenter, tailored by surgical staging and Histologically proven Stage IIIC1

(2023) [23]

randomized, Phase III; 1:1
randomization

pathologic review of para-aortic lymph 3-year disease-free survival

nodes and patients staged with
imaging alone (PET/CT)

. 510
cervical cancer

Pelvic exenteration in recurrent cervical cancer

MIPEX, Bizzarri et al.
(2025)
[24]

Single-arm, interventional,
non-randomized study (single
group assignment, no masking)

To assess oncologic safety of minimally
invasive pelvic exenteration in
recurrent/persistent cervical or vaginal
cancer suitable for PE per ESGO
guidelines

3-year disease-free survival
(DFS), measured from
enrollment for 3 years

Recurrence or persistence of
cervical or vaginal cancer with 64
pelvic location
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2. Simple vs. Radical Surgery for Early-Stage Disease

There is a growing movement toward surgical de-escalation for patients with low-risk
early-stage cervical cancer. Historically, radical hysterectomy with pelvic lymphadenec-
tomy was the standard of care for patients with early-stage disease. However, radical
surgery carries significant risks of perioperative complications and morbidity related to
the extent of parametrial resection, namely the effects on the bladder, bowel, and sexual
functions [25,26]. Numerous retrospective studies have demonstrated that less than 1% of
early-stage cervical cancers with low-risk pathological features (tumor size < 2 cm, depth
of invasion < 10 mm, no nodal disease) exhibit parametrial involvement, suggesting that
less radical surgical approaches may offer equivalent oncologic outcomes with reduced
morbidity [27-31]. The quality of data examining this topic had been modest until several
recent paradigm-shifting studies [7,32]. An early proof-of-concept study, the LESs Surgical
Radicality for EaRly Stage Cervical Cancer (LESSER) trial (2023), was a Phase 2, multicenter,
randomized, non-inferiority trial evaluating the efficacy and safety of conservative surgical
management for early-stage cervical cancer [7]. Patients with FIGO 2009 stage A2 to IB1
cervical adenocarcinoma, squamous, or adenosquamous cancer and tumors < 2 cm were
included. Notably, the depth of invasion, histological grade 3, and presence of lympho-
vascular space invasion (LVSI) were not considered exclusion criteria. Half of the patients
had a simple hysterectomy (type A, n = 20) and the other half had a modified radical
hysterectomy (type B, n = 20). In addition to the hysterectomy, all patients had a pelvic
lymph node dissection. The 3-year disease-free survival rate was 95% (95% CI: 68% to
99%) after simple hysterectomy and 100% (95% CI: 100% to 100%) after modified radical
hysterectomy, with a p-value of 0.30. Rates of 5-year overall survival were 90% (95% CI:
64% to 97%) vs. 91% (95% CI: 50% to 98%), respectively, with a p-value 0.46. Patients who
had a simple hysterectomy had shorter operative times and a shorter time to removal of
the urinary catheter. This trial was a key early trial in supporting simple hysterectomies for
patients with early-stage cervical cancer.

In this context, the Simple Hysterectomy and Pelvic Nodal Assessment (SHAPE) trial
(2024) was published, the most robust and practice-changing study to date. This was a
landmark Phase 3, multicenter, randomized, non-inferiority trial comparing cancer recur-
rence between radical and simple hysterectomy [8]. Patients with FIGO 2009 stage IA2 to
IB1 cervical cancer and the following low-risk features were included: squamous cell carci-
noma, adenocarcinoma, or adenosquamous carcinoma, lesion size < 2 cm, any histologic
grade, limited stromal invasion (<10 mm on LEEP or cone biopsy or <50% on preoperative
MRI), and no evidence of nodal metastasis. Presence of LVSI was not an exclusion criterion.
A total of 700 patients were assigned to type II radical hysterectomy (n = 350) or simple
hysterectomy arms (n = 350). With a median follow-up of 4.5 years, the incidence of pelvic
recurrence at 3 years was 2.52% in those who underwent simple hysterectomy and 2.17%
in those who underwent radical hysterectomy (absolute difference 0.35%, 90% CI: 1.62,
2.32). Moreover, there were no significant differences in pelvic recurrence-free survival,
extra-pelvic recurrence-free survival, recurrence-free survival, or overall survival between
groups. Of note, 0.6% of patients in the radical hysterectomy group had distant recurrences
as opposed to 2% in the simple hysterectomy group. Subgroup analyses did not reveal
differences by histology, LVSI status, or surgical approach, though the trial included only a
small proportion of patients with grade 3 adenocarcinoma or LVSI. Fewer urinary complica-
tions, particularly retention and incontinence, as well as better quality of life and short-term
and long-term sexual health outcomes were associated with simple hysterectomy [33]. The
SHAPE trial redefined the standard of care for early-stage low-risk cervical cancer, demon-
strating that conservative approaches can maintain oncologic outcomes while reducing
surgical morbidity and preserving quality of life. Criticisms of the SHAPE trial include the
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choice of primary endpoint (3-year pelvic recurrence rate), as well as the high utilization of
minimally invasive techniques (~70% and ~80% in the radical and simple hysterectomy
groups, respectively) and possible surgical quality issues (given the presence of positive
vaginal margins in ~3% of patients randomized to the radical hysterectomy arm).

An important consideration of oncologic outcomes, primarily the risks of recurrence
or relapse, in early-stage cervical cancer is conization prior to radical hysterectomy. The
goal of a cold knife cone or cone biopsy is to evaluate dysplasia or carcinoma with the
goal of obtaining negative margins. For cone biopsies that show carcinoma with negative
margins and no LVSI, observation if the patient desires fertility or a simple hysterectomy
can offer if the patient meets SHAPE criteria. For patients where a radical hysterectomy is
indicated, their risk of relapse may be lower if they had a prior cone. Two epidemiologic
studies sought to answer this question. Chacon et al. conducted a multicenter, retrospective
study, SUCCOR, in patients with FIGO 2009 Stage IB1 cervical cancer over a 2-year period.
They used 1:1 propensity score matching and compared patients who had a cone biopsy
to patients who did not have a cone biopsy [34]. Their cohort included 374 patients,
187 patients with a prior cone & and 187 without a prior cone. They found that patients who
had a prior cone had 65% lower risk of recurrence (HR 0.35, 95% CI: (0.16, 0.75)) and 75%
lower risk of death (HR 0.25, 95% CI: (0.70, 0.90)) [34]. Furthermore, for patients who did
not have a prior cone and had a minimally invasive hysterectomy, their risk of recurrence
was 5.64 times higher than patients who had a prior cone and a radical hysterectomy via
laparotomy [34]. There were no statistically significant differences between patients who
had prior cone and minimally invasive hysterectomy and patients who did not have a prior
cone and had a laparotomy [34]. These findings are consistent with another retrospective
conducted by Nasioudis et al., which also assessed oncologic outcomes in patients with
FIGO 2009 Stage IBlcervical cancer who had a prior cone. This study utilized the national
cancer database and included 3159 patients [35]. One third of the patients in this cohort
underwent a cervical excisional procedure. This study found that patients with a prior
excisional procedure had better overall survival after controlling for confounders compared
to patients who did not [35]. Furthermore, patients with a prior cone had lower rates of
lymphovascular invasion, positive lymph nodes, and tumor size < 2 cm, which were all
statistically significant [35]. Outcomes were not worse for patients who had a minimally
invasive hysterectomy, if they had a prior cone. Although retrospective, these data illustrate
that prior cervical excisional procedures may confer superior oncologic outcomes in patients
who subsequently undergo a radical hysterectomy for early-stage cervical cancer. Caution
should be exercised when interpreting these data given the inconsistent measurement of
total tumor size and possible patient selection bias since those with smaller, biologically
less aggressive tumors are more likely to undergo conization.

Most recently, the GOG-0278 trial (2025) presented data from a prospective, interna-
tional study of patients with FIGO 2018 stage IA1 (LVSI positive) to IB1 (<2 ¢cm) cervical
cancer stratified by fertility-sparing cone biopsy (n = 72) or non-fertility-sparing simple
hysterectomy (n = 152), both with pelvic lymphadenectomy [9,36]. Additional inclusion
criteria were <10 mm stromal invasion and negative margins on LEEP or cone biopsy,
in contrast with the SHAPE criteria which permitted the assessment of stromal invasion
on preoperative imaging. Less radical surgery was associated with excellent quality of
life, low rates of lymphedema, and overall minimal impact on bladder, bowel, and sexual
functions with return to baseline postoperatively in both groups [36]. Secondary aims
of this study included assessing recurrence, morbidity, and reproductive outcomes [9].
Recurrence-free survival was 94.8% (95% CI 89% to 100%) at a median follow-up of 37
months. Three recurrences occurred in the cone biopsy group alone; all were confined
to the cervix and successfully treated with subsequent surgery. Interestingly, all patients
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with recurrence had negative margins on their cone biopsy and ECC, underscoring the
importance of regular cervical assessments during surveillance post-surgery. One patient
who underwent cone biopsy and seven patients who underwent simple hysterectomy ex-
perienced grade > 3 adverse events within 30 days of surgery. With regard to reproductive
outcomes in the cone biopsy group, 16 pregnancies occurred during the study period. Of
these, there were four (25%) spontaneous abortions, three (19%) preterm deliveries, and
nine (56%) full-term deliveries. In terms of the mode of delivery, seven (58%) had vaginal
deliveries, and five (42%) had cesarean deliveries. The findings from GOG-0278 further
support the safety and improved quality of life with less radical surgery for early-stage
low-risk cervical cancer, especially for patients who may desire fertility-sparing surgery.

An area of ongoing research is the route of simple hysterectomy, as none of the studies
assessing radical vs. conservative surgical approaches were designed to compare the safety
of minimally invasive surgery (MIS) versus laparotomy. Presently underway, the LASH
trial is a prospective, single-arm study aimed at evaluating the safety and feasibility of MIS
simple hysterectomy for low-risk cervical cancer using SHAPE criteria [17].

3. Minimally Invasive Surgery vs. Laparotomy

For patients with early-stage cervical cancer, who are not candidates for fertility-
sparing or simple hysterectomy and are surgical candidates, the standard of care surgical
recommendation is for a radical hysterectomy with bilateral salpingectomy vs. salpingo-
oophorectomy depending on the patient’s age and discussion regarding ovarian preserva-
tion. There have been multiple studies looking at cancer-specific outcomes between open
laparotomy and the minimally invasive approach.

Originally, retrospective and observational data published by multiple groups had
demonstrated similar oncologic outcomes between open surgery and conventional la-
paroscopy [37,38]. A systematic review and meta-analysis by Shazly et al. reported that the
MIS approach is equivalent to the abdominal approach and may even be superior in terms
of intraoperative and perioperative outcomes [39].

In 2017, Rameriz et al. published the Phase III LACC trial, which changed the practice
of the surgical management of early-stage cervical cancer. The aim of the LACC trial,
which was designed as a non-inferiority trial, was to compare MIS radical hysterectomy
(either robotic or laparoscopic) to abdominal radical hysterectomy in patients with IA1
with LVSI, 1A2, or IB1 squamous, adenocarcinoma, or adenosquamous cervical cancer [40].
Their results, which were reported at 3 years, demonstrated that patients who underwent
a hysterectomy via an MIS approach had a lower disease-free survival, 91.2% vs. 97.1%
(HR 3.74, 95% CI: 1.63, 8.48), which was their primary endpoint. Overall survival was a
secondary endpoint, which also demonstrated that patients who had an MIS procedure had
a lower survival rate, 93.8% vs. 99.0% (HR 6.00, 95% CI: 1.77, 2.30). The final analysis of the
LACC trial published in 2024 confirmed these findings, with the final conclusion that radical
abdominal hysterectomy remains the standard of care for early-stage cervical cancer [10].
Postoperative quality of life was comparable between the two groups with differences in
mean FACT-Cx scores 6 weeks and 3 months post-surgery. Criticisms of the study include
lack of vaginal protective maneuvers, variation in practice across participating sites, some
of which had lower surgical volume, and the high utilization of traditional laparoscopy as
opposed to robotic surgery.

Prior to the publication of the LACC trial, hysterectomy via minimally invasive surgery
was an acceptable approach for patients with early-stage cervical cancer, without a robust
amount of evidence regarding its safety. Two epidemiologic studies assessed survival in
patients with early-stage cervical cancer who underwent minimally invasive hysterectomy.
In a cohort study utilizing propensity score matching by Melamed et al., patients who
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underwent a minimally invasive radical hysterectomy (primarily via robotic approach) had
a shorter overall survival, with the risk of death at 4 years being 9.1% in the minimally
invasive group and 5.3% in the laparotomy group [41]. Furthermore, in 2020, Nitecki et al.
published a systematic review and meta-analysis to assess whether the current literature
was robust enough to support that minimally invasive surgery for early-stage cervical
(FIGO IA1-IIA) cancer was associated with worse survival and higher risk recurrence [42].
This study included 15 studies with a total of 9419 patients. Patients who underwent a
minimally invasive hysterectomy had a 70% higher risk of having recurrence compared
to laparotomy [42]. The risk of death was 40% higher in the minimally invasive surgery
group [42]. However, what about for patients with stage IA disease? A study by Nasioudis
et al. assessed oncologic outcomes for patients with stage IA cervical cancer who under
a minimally invasive hysterectomy. The majority of the patients in this study were stage
IA1 (73.3%) and just half were treated with a robotic hysterectomy (41.8%) [43]. This study
did not demonstrate worse oncologic outcomes with a minimally invasive approach. An
exploratory analysis from the SHAPE trial supports this finding. In this exploratory analysis,
281 (83%) of patients underwent a robotic hysterectomy [44]. Twelve patients (4.3%) and
three (5.3%) in the minimally invasive and the laparotomy groups, respectively, had a
recurrence by 4.5 years [44]. Additionally, there were no differences in oncologic outcomes.
It is important to note that with the increased utilization of robotic surgery, further trials are
indicated. The LASH trial (assessing minimally invasive simple hysterectomy in low-risk
cervical cancer), the RACC trial (assessing robot-assisted surgery vs. laparotomy for early-
stage cervical cancer in Europe), and the ROCC trial (assessing robot-assisted surgery vs.
laparotomy for early-stage cervical cancer in the United States) are ongoing surgical trials
for the management of early-stage cervical cancer. RACC is closed for accrual, while ROCC
and LASH are enrolling patients [17-19]. These trials prohibit the use of intra-uterine
manipulators and implement protective maneuvers to minimize intraperitoneal tumor
exposure, while, in an attempt to minimize poor surgical technique, strict surgeon selection
criteria for participation are applied. These non-inferiority randomized trials may once
again alter the current recommendations.

4. Sentinel Lymph Node Mapping for Cervical Cancer

Surgical evaluation of lymphatic basins is recommended for patients with appar-
ent early-stage disease since the presence of lymph node metastases can guide adjuvant
treatment recommendations. Traditionally systematic bilateral pelvic lymphadenectomy
was performed with increased perioperative morbidity and rates of postoperative lym-
phedema [45]. The SENTICOL trial first prospectively evaluated whether sentinel lymph
node biopsy (SLNBx) alone is acceptable in the surgical staging of patients with early
cervical cancer. In the intention to treat a population that included 136 patients, only two
false negative results were observed with an overall 92% sensitivity and 98.2% negative
predictive value [11]. The SENTIX trial was a prospective non-inferiority trial designed to
evaluate the safety of SLNBx in patients with apparent early-stage cervical cancer [12]. It
enrolled a total of 731 patients between 2016 and 2020 with FIGO stage IA1 (with LVSI)-IB2
disease. Based on 594 patients who underwent SLNBx alone without systematic lym-
phadenectomy, the overall rate of lymph node metastases was 12% (82 patients) while
at two years the rate of disease relapse was 6.1% with a 2-year overall survival rate of
97.9%. Of note, ultrastaging identified almost half of lymph node metastases (44%) [12].
Another multicenter prospective randomized trial enrolled patients between 2015 and
2023 with FIGO 2009 stage IA1 (with LVSI), IA2, IB1, and IIA1 disease without any ra-
diologic lymph node metastases [13]. Patients underwent SLNBx and were randomized
to no additional surgery or systematic pelvic lymphadenectomy. Among patients with
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negative sentinel lymph nodes on the intraoperative frozen section (PHENIX I), a total
of 420 patients had SLNBx alone while 418 had systematic lymphadenectomy. Patients
who had SLNBx alone had shorter surgeries, with lower blood loss and perioperative
complications. Following a median follow-up of 52 months, there was no difference in
3-year recurrence-free survival between the SLNBx and systematic LND groups (96.8% vs.
94.5%, HR 0.61, 95% CI: 0.33, 1.14). Interestingly, there were nine retroperitoneal nodal
recurrences observed in the systematic lymphadenectomy group compared to none in
the SLNBx alone group [13]. Limitations of the trial include the high adjuvant treatment
use (even in the absence of lymph node metastases), use of methylene blue (instead of
indocyanine green), as well as the lack of mandatory ultrastaging that could potentially
detect micrometastases. A third trial (SENTICOL-III) is currently enrolling patients with
early-stage disease and randomizes them to SLNBx alone or SLNBx with systematic lym-
phadenectomy. The co-primary endpoints are 3-year disease-free survival and quality
of life with a target accrual of 950 patients and anticipated completion during 2026 [20].
The oncologic safety of SLNBx in the management of patients with apparent early-stage
cervical cancer has also been evaluated in smaller studies [46]. A recent systematic review
of the literature and meta-analysis identified six studies (two prospective and four retro-
spective) with a total of 992 patients and reported a cumulative 5-year disease-free and
overall survival of 98% and 94%, respectively [46]. In an analysis of the National Cancer
Database that included 15,711 patients with early-stage cervical cancer, 10.9% underwent
SLNBx with an increasing utilization. Higher rates were observed among patients with
smaller tumors, with 12.8% and 9% for those with <2 cm and 2—4 ¢cm compared to 6.9%
for >4 cm. While rates of lymph node metastases were comparable between patients who
had SLNBx or systematic lymphadenectomy, the latter had a lower likelihood of prolonged
hospitalization and comparable overall survival [47].

5. Fertility-Sparing Management in Cervical Cancer

Cervical cancer is diagnosed in approximately 45% of patients during their repro-
ductive years, placing fertility preservation at the forefront of treatment decisions [48-50].
While extrafascial hysterectomy remains the gold standard for FIGO 2018 Stage IA1-1B1
disease confined to the cervix, fertility-sparing management (FSM) has transitioned from
an experimental concept to a mainstream oncologic strategy for appropriately selected
patients highly desirous of conserving their childbearing capacity, offering recurrence-free
survival rates exceeding 95% and live birth rates between 55 and 85% in those attempting
conception [25,48,49,51]. FSM is reserved for patients with early-stage disease, specifically
FIGO 2018 stages IA1 with lymphovascular space invasion (LVSI), IA2, and IB [48,49,52].
Key eligibility criteria include tumor size <2 cm, negative pelvic lymph nodes, and clear
endocervical margins on diagnostic conization. The presence of deep stromal invasion or
substantial LVSI generally precludes conservative management due to their association
with parametrial involvement and higher recurrence risk [51-53]. Regarding histology, FSM
is acceptable in squamous cell carcinoma (SCC), adenocarcinoma (AC), and adenosqua-
mous carcinoma (ASC). More aggressive histologies, including neuroendocrine and clear
cell carcinomas, are generally excluded due to their poor prognosis and high recurrence
rates [53]. Accurate preoperative tumor extent assessment using pelvic MRI and examina-
tion under anesthesia (EUA) is essential for surgical planning and eligibility determination,
as emphasized in institutional protocols and recent guidelines [51,54]. MRI and EUA ensure
precise volume assessment and minimize undertreatment risk. The FERTISS multicenter
study highlighted the importance of strict size criteria, reporting a threefold increase in
recurrence among tumors >2 cm, regardless of surgical radicality [22,54].
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The choice of procedure is individualized based on tumor characteristics, patient
anatomy, and reproductive goals. Less radical procedures such as conization and simple
trachelectomy are increasingly favored when oncologic safety is not compromised. This
choice is dictated by the tumor size, depth of stromal invasion, and LVSI status [14,49,52,54]:

e  Conization or simple trachelectomy is the preferred approach for tumors < 2 cm,
offering excellent reproductive outcomes with oncologic safety comparable to radical
procedures.

e  Vaginal radical trachelectomy (RT) is associated with the highest clinical pregnancy
rates—up to 67.5%—and is typically used for tumors < 2 cm.

e  Abdominal RT is reserved for tumors measuring 2—4 cm but carries lower pregnancy
rates and increased obstetric morbidity [55-60].

For stages IA2 and higher, any FSM surgical technique should include sentinel lymph
node biopsy (SLNB). SLNB has replaced full pelvic lymphadenectomy in many centers,
supported by the SENTICOL and SENTIX/ENGOT-Cx2 trials for its diagnostic accuracy
and reduced morbidity [51,57,61,62]

From a safety standpoint, clinical evidence supports conservative surgery for early-
stage disease. The ConCerv trial showed that patients with IA2-IB1 tumors < 2 cm
managed with conization or simple trachelectomy and SLNB had a 5-year recurrence-
free survival (RFS) of 96.7% and a 60% pregnancy rate [14]. Radical trachelectomy series
report similar oncologic outcomes, with 5-year RFS > 95% and live birth rates of 55-70%
for tumors < 2 cm [58,60]. Systematic reviews confirm the low recurrence rates (3-5%)
across conservative approaches, with no oncologic advantage to more radical procedures
in tumors < 2 cm [57,60,61].

Impact of Histology:

FSM has shown comparable outcomes across SCC, AC, and ASC when criteria are met.
Recurrence rates range from 3 to 5% for SCC/AC and 3 to 7% for ASC, with live birth rates
from 60 to 85% [25,50,60]. Rare histologies such as neuroendocrine and clear cell carcinoma
are generally excluded. Limited case series suggest that FSM may be cautiously considered
for select patients with early-stage clear cell tumors with strict individual counseling and
intense long-term surveillance. Nonetheless, in the absence of robust, large-scale data, the
current recommendations continue to advise against FSM for these histologies [25,63,64].

Age as a Determinant of FSM:

Perimenopausal FSM is rare and often yields poor reproductive outcomes. Although
pregnancy after menopause is technically feasible using donor oocytes or previously cry-
opreserved oocytes/embryos, it is generally discouraged due to the increased obstetrical
risks and underlying medical comorbidities [65]. Consequently, postmenopausal FSM is
generally not pursued; instead, fertility planning centers on anticipatory oocyte/embryo
cryopreservation and the use of gestational surrogacy [66].

FSM in Tumors > 2 cm: An Evolving Debate:

In tumors measuring 2—4 cm (FIGO IB2), FSM remains controversial. Some reports
suggest that neoadjuvant chemotherapy (NACT) followed by conservative surgery may be
feasible in carefully selected patients, with recurrence rates of 6-13% and pregnancy rates
near 44%. However, the risk of preterm birth in this group is high—up to 44% [25,52,55].
The ongoing CONTESSA trial is investigating this approach, but until conclusive data are
available, FSM in IB2 should be limited to clinical trials or highly selected patients with
detailed counseling [21].

6. Surgical Staging for Locally Advanced Disease

In 2018, the FIGO staging for cervical cancer changed with the addition of using patho-
logic and radiographic findings to aid in staging. Currently, standard of care management
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for locally advanced disease in cervical cancer is a combination of cisplatin with external
beam radiation followed by vaginal brachytherapy [51]. Furthermore, immunotherapy
can be added to the treatment paradigm for patients with stage III and IV disease as a
result of Keynote A18 [67]. Although cervical cancer diagnoses are on a decline in the
United States, it is still a public health crisis worldwide. Approximately 37% of women
diagnosed with cervical cancer are diagnosed with FIGO stage IB3-IVA disease [68]. Of
those, 10-25% of these patients have positive para-aortic lymph nodes [69]. Multiple
imaging modalities are used to stage cervical cancer including CT, MRI, and PET-CT. For
lymph node assessment specifically, PET-CT has been shown to be superior with a high
positive predicative value of 79.3% and high specificity of 97.7%, which was demonstrated
in ACRIN6671/G0OG0233 [70]. However, the debate continues as to whether to surgically
stage these patients.

The decision to stage surgically as opposed to radiographically or with pathologic
assessment in locally advanced cervical cancer remains controversial in the field of gy-
necologic oncology. In a meta-analysis that included five studies by Delara et al., there
was no statistically significant difference in oncologic outcomes for patients with stage
IB2-IVA cervical cancer between patients who were surgically staged and those who were
clinically staged [71]. Another study, which was retrospective and included 647 patients
from 10 French cancer centers over a 20-year period (1996-2016) [72], sought to assess
the oncologic outcomes for patients treated with chemoradiation and negative imaging
for para-aortic lymph nodes. A total of 57% of those patients had a PET-CT to evaluate
their lymph nodes and 58% (377) patients underwent surgical staging, which included the
removal of lymph nodes using the iliac bifurcation as their most distal border and the left
renal vein as their most proximal. This study found that after controlling for confounders,
patients who were surgically staged had improved disease-free survival (HR 0.64, 95% CI
0.46, 0.89) and overall survival (HR 0.43, CI: 0.27, 0.68), with similar recurrence patterns. A
NCDB study including patients diagnosed with locally advanced disease from 2010 to 2015,
which included 3540 patients, demonstrated that a low proportion of patients (9.4%) were
surgically staged, with a decreasing trend over the study time period [73]. This study found
that there was no difference in overall survival between patients that were staged surgically
and patients that were staged clinically, after controlling for confounders. Interestingly, for
patients who underwent surgical staging and had positive para-aortic lymph nodes, they
had an overall worse survival (HR 2.09, 95% CI: 1.41, 3.12). However, it is important to
note that these findings are from retrospective studies.

Given the limitations of retrospective studies, there have been multiple randomized
trials (RCTs) to assess if surgical staging can provide superior outcomes for locally advanced
cervical cancer. The first team to look at this question was Lai et al., who conducted an RCT
for patients with FIGO stage IIB (>4 cm), 111, and IVA [74]. Patients had either a CT or MRI
as their preoperative imaging. For the staging arm, lymphadenectomy was performed with
the common iliac bifurcation as the distal border and the inferior mesenteric artery as the
proximal border. For patients with positive para-aortic lymph nodes, they were treated with
extended-field radiation without cisplatin as concurrent chemoradiation was the standard
of care treatment. At the interim analysis, patients who underwent surgical staging had
a worse progression-free survival (HR 3.13, 95% CI: 1.42, 6.89). This finding led to the
trial closing early. Another trial, LILACS, a Phase III international trial, sought to assess if
pre-therapeutic laparoscopic staging followed by tailored chemoradiation improved overall
survival compared to PET-CT staging followed by chemoradiation in FIGO Stages IB2 to
IVA in patients with FDG avid pelvic nodes but negative para-aortic lymph nodes [15].
Unfortunately, this study was closed due to poor accrual. At this time, UTERUS-11, the
Phase III trial conducted at multiple sites in Europe, is the best trial to date to provide
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robust evidence answering the question of whether to surgically stage in locally advanced
cervical cancer [16]. This trial assessed the role of pre-treatment surgical staging in FIGO
2009 stage IIB-IVA between 2009 and 2013. Preoperative imaging consisted of abdominal
MRI or CT. The most proximal border for the para-aortic lymph node dissection was the
infrarenal area. It is important to note that PET-CT was not required and was performed in
only 18% (47/255) of patients. For patients who were surgically staged, 51% had positive
pelvic lymph nodes while 24% had positive para-aortic lymph nodes. Not surprisingly,
more patients were upstaged in the surgical staging arm (33 vs. 8%). The study did not
demonstrate a difference in disease-free survival between the groups (aHR 0.73, 95% CI:
0.40, 0.93). An ad hoc analysis by stage did show that there was a benefit to surgically
staging in patients with stage IIB. An important criticism to consider regarding this trial
is that PET-CT was not required to assess the status of lymph nodes. Furthermore, the
recurrence patterns were similar for both arms. Thus, should we still continue to assess if
there is an oncologic benefit to surgically staging patients with locally advanced cervical
cancer? This question continues to be studied with continued research in this area. We look
forward to the results of the ongoing PAROLA trial which is assessing if chemoradiation
with tailored external beam radiation after surgically staging and pathologic evaluation
of the para-aortic lymph nodes is associated with an improved disease-free survival in
patients staged with PET/CT only [23].

7. Pelvic Exenteration

Pelvic exenteration (PE) is a rare, highly complex, radical surgical procedure for
pelvic malignancies. It was first performed by Dr. Alexander Brunschwig, who pioneered
this radical procedure. In gynecologic cancers, it serves as potential surgical option for
patients with cervical, endometrial, vaginal, and vulvar cancer, with recurrent or persistent
cervical cancer being the most frequent indication [75]. Given the high morbidity of this
procedure, the ultimate goal of a PE is to obtain clear margins around the tumor with
curative intent [76,77]. Pelvic exenteration can be further divided into anterior PE (includes
a cystectomy and urethrectomy), posterior PE (rectosigmoid resection), and a total PE
(all pelvic organs). Furthermore, PE can be classified as supralevator (preserving the
endopelvic fascia and pelvic floor) or infralevator (resection of the levator ani muscles).
Most importantly, having a multidisciplinary team and selecting the right patient for the
procedure are key. Counseling patients for what to expect is critical as their surgery is life-
changing, affecting patients physically and psychologically as well as their sexual function.
Further, studies have shown a mortality rate of 5%, further stressing the importance of
patient selection [78].

Because a PE is a complex procedure with a high morbidity rate, an RCT would not be
feasible nor ethical. However, there are retrospective case series looking at PE in terms of
surgical approach, feasibility, and oncologic outcomes. Li et al. published a case series of 38
patients with recurrent or persistent cervical cancer who underwent a PE [79]. The majority
of patients underwent a total PE (52.6%). Early complications, defined as a complication
within 30 days of surgery, occurred in 21 patients, while late complications, defined as
after 30 days, occurred in 15 patients. Although there was a very small number of patients,
this series demonstrated a median OS of 28.5 months and DFS of 23 months. A larger
retrospective study using NCDB data looked at survival in 313 women with cervical cancer
who underwent a pelvic exenteration [80]. Covariates included age at diagnosis, lymph
node status, income, insurance status, stage, exenteration type, surgical margin status,
and adjuvant treatment (radiation or chemotherapy). This study showed that median OS
was greater in women with node-negative disease with a median survival of 73.2 months
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compared to 17.8 months in women with node-positive disease. As discussed earlier, this
study mentioned the importance of patient selection given the high morbidity rate.

Emerging contemporary data further refine our understanding of patient selection
and outcomes. A recent multi-institutional analysis reported that laterally extended en-
dopelvic resections and compartment-based approaches may improve margin status and
resectability in select recurrent cases, and highlighted the prognostic significance of com-
plete RO resection and the absence of pelvic sidewall involvement [81]. Moreover, updated
contemporary perioperative outcomes from high-volume centers show that advances in
reconstructive techniques—including myocutaneous flaps, continent urinary diversions,
and enhanced recovery pathways—have contributed to reductions in major morbidity and
improved postoperative functional recovery [81]. In parallel, ongoing prospective efforts to
standardize selection criteria are underway, exemplified by the actively recruiting MIPEX
(Minimally Invasive Pelvic Exenteration in Vaginal or Cervical Cancer Recurrence) clinical
trial NCT06867445, which is evaluating structured preoperative assessment, functional
optimization, and patient-reported outcomes in individuals undergoing PE for recurrent or
persistent cervical cancer.

PEs are associated with both significant medical and surgical complications. Important
medical complications include thromboembolic and acute renal events [82]. Key surgical
complications include wound breakdown (superficial, dehiscence and evisceration, and
necrotizing fasciitis), urinary diversion complications, and bowel-related events including
postoperative ileus, bowel obstruction, anastomotic leaks, fistulas, and stomal complica-
tions. The surgical approach for pelvic exenteration is generally through a large laparotomy
incision. This is to ensure the ample exposure of all pelvic and abdominal organs. This
also allows exposure and space if there is a plan for intraoperative radiotherapy. The use
of a robotic approach has been reported in the literature [83-85]. This approach can be
considered based on the amount of disease in the pelvis and surgical expertise.

Emerging data suggest that a higher surgical volume is associated with superior out-
comes. A recent population-based study that identified 1912 patients undergoing pelvic
exenteration for gynecologic malignancies in 181 centers in the United States reported
lower perioperative mortality among higher volume centers [24]. In another single insti-
tution study, higher surgeon experience was associated with decreased blood loss and
requirements for intraoperative transfusion and a shorter hospital length of stay [86,87].

8. Conclusions

Surgical management of patients with cervical cancer has rapidly evolved over the past
decade with an emphasis on less radical approaches that preserve quality of life without
compromising oncologic outcomes. Further research is required to evaluate whether
minimally invasive techniques with protective maneuvers can be employed.

Author Contributions: All authors contributed to the preparation of the manuscript. Writing—original
draft preparation: L.M.-G., M.]., C.D., D.N. Writing—review and editing: L.M.-G., M.]., C.D., D.N.
Supervision: D.N. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: No data was created or analyzed. We performed a literature review
utilizing the Cochrane, Embase, and PubMed databases.

Conflicts of Interest: The authors declare that they have no known competing financial interests or
personal relationships that could have appeared to influence the work reported in this paper.

https://doi.org/10.3390/ cancers18040628


https://doi.org/10.3390/cancers18040628

Cancers 2026, 18, 628 17 of 21

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

CDC Cervical Cancer Statistics. Available online: https://www.cdc.gov/cervical-cancer/statistics /index.html (accessed on
25 October 2025).

Cancer of the Cervix Uteri—Cancer Stat Facts. Available online: https://seer.cancer.gov/statfacts /html/cervix.html (accessed on
25 October 2025).

Cervical Cancer. Available online: https://www.who.int/news-room/fact-sheets/detail /cervical-cancer (accessed on
25 October 2025).

Sathiyaseelan, G.; Hashim, S.M.; Nawi, A.M. Sociocultural Factors Influencing Women’s Adherence to Colorectal, Breast, and
Cervical Cancer Screening: A Systematic Review. BMC Public Health 2025, 25, 2034. [CrossRef]

Sedlis, A.; Bundy, B.N.; Rotman, M.Z.; Lentz, S.S.; Muderspach, L.I.; Zaino, R.J. A Randomized Trial of Pelvic Radiation Therapy
versus No Further Therapy in Selected Patients with Stage IB Carcinoma of the Cervix after Radical Hysterectomy and Pelvic
Lymphadenectomy: A Gynecologic Oncology Group Study. Gynecol. Oncol. 1999, 73, 177-183. [CrossRef] [PubMed]

Peters, W.A,; Liu, PY,; Barrett, R.]J.; Stock, R.J.; Monk, B.J.; Berek, J.S.; Souhami, L.; Grigsby, P.; Gordon, W.; Alberts, D.S. Concurrent
Chemotherapy and Pelvic Radiation Therapy Compared with Pelvic Radiation Therapy Alone as Adjuvant Therapy after Radical
Surgery in High-Risk Early-Stage Cancer of the Cervix. J. Clin. Oncol. 2000, 18, 1606-1613. [CrossRef] [PubMed]

Carneiro, V.C.G.; Batista, T.P.; Andrade, M.R.; Barros, A.V.; Camara, L. H.L.D.; Ramalho, N.M.; Lucena, M.A.; Fontao, D.FS.;
Tancredi, R.; Silva Janior, T.C.; et al. Proof-of-Concept Randomized Phase II Non-Inferiority Trial of Simple versus Type B2
Hysterectomy in Early-Stage Cervical Cancer <2 cm (LESSER). Int. J. Gynecol. Cancer 2023, 33, 498-503. [CrossRef] [PubMed]
Plante, M.; Kwon, J.S.; Ferguson, S.; Samouélian, V.; Ferron, G.; Maulard, A.; de Kroon, C.; Van Driel, W.; Tidy, J.; Williamson,
K.; et al. Simple versus Radical Hysterectomy in Women with Low-Risk Cervical Cancer. N. Engl. ]. Med. 2024, 390, 819-829.
[CrossRef] [PubMed]

Covens, A.; Huang, H.Q.; Monk, B.J.; Kim, Y.-B.; Kim, M.-H.; DiSilvestro, P; Vicus, D.; Holman, L.L.; Fleury, A.; Pearson, ].M.;
et al. Evaluation of Efficacy and Fertility after Nonradical Surgical Therapy (Extra Fascial Hysterectomy or Cone Biopsy, with
Pelvic Lymphadenectomy) for Stage IA1, IA2, and IB1 Cervical Cancer (GOG-0278). Gynecol. Oncol. 2025, 195, 59-65. [CrossRef]
Ramirez, P.T.; Robledo, K.P.; Frumovitz, M.; Pareja, R.; Ribeiro, R.; Lopez, A.; Yan, X.; Isla, D.; Moretti, R.; Bernardini, M.Q.;
et al. LACC Trial: Final Analysis on Overall Survival Comparing Open Versus Minimally Invasive Radical Hysterectomy for
Early-Stage Cervical Cancer. J. Clin. Oncol. 2024, 42, 2741-2746. [CrossRef]

Lécuru, F; Mathevet, P; Querleu, D.; Leblanc, E.; Morice, P; Darai, E.; Marret, H.; Magaud, L.; Gillaizeau, F.; Chatellier, G.; et al.
Bilateral Negative Sentinel Nodes Accurately Predict Absence of Lymph Node Metastasis in Early Cervical Cancer: Results of the
SENTICOL Study. J. Clin. Oncol. 2011, 29, 1686-1691. [CrossRef] [PubMed]

Cibula, D.; Marnitz, S.; Kocidn, R.; Dundr, P; Klat, J.; Zapardiel, I.; Arencibia, O.; Landoni, F,; Pres], J.; Raspagliesi, F.; et al.
Sentinel Lymph Node Biopsy without Systematic Pelvic Lymphadenectomy in Females with Early-Stage Cervical Cancer: Final
Outcome of the SENTIX Prospective, Single-Arm, Noninferiority, International Trial. Nat. Cancer 2025, 6, 1585-1594. [CrossRef]
[PubMed]

Tu, H.; Huang, H.; Li, Y.; Chen, X.; Wang, C.; Zhang, Y.; Zheng, M.; Zhou, H.; Yu, A.; Lv, W,; et al. Sentinel Lymph Node Biopsy
versus Pelvic Lymphadenectomy in Cervical Cancer: The PHENIX Trial. J. Clin. Oncol. 2025, 43, LBA5501-LBA5501. [CrossRef]
Schmeler, K.M.; Pareja, R.; Lopez Blanco, A.; Humberto Fregnani, J.; Lopes, A.; Perrotta, M.; Tsunoda, A.T.; Cantt-de-Leén, D.E;
Ramondetta, L.M.; Manchana, T.; et al. ConCerv: A Prospective Trial of Conservative Surgery for Low-Risk Early-Stage Cervical
Cancer. Int. |. Gynecol. Cancer 2021, 31, 1317-1325. [CrossRef]

Frumovitz, M.; Querleu, D.; Gil-Moreno, A.; Morice, P,; Jhingran, A.; Munsell, M.F.,; Macapinlac, H.A.; Leblanc, E.; Martinez,
A.; Ramirez, P.T. Lymphadenectomy in Locally Advanced Cervical Cancer Study (LiLACS): Phase III Clinical Trial Comparing
Surgical with Radiologic Staging in Patients with Stages IB2-IVA Cervical Cancer. |. Minim. Invasive Gynecol. 2014, 21, 3-8.
[CrossRef]

Marnitz, S.; Tsunoda, A.T.; Martus, P.; Vieira, M.; Affonso Junior, R.J.; Nunes, J.; Budach, V.; Hertel, H.; Mustea, A.; Sehouli, J.;
et al. Surgical versus Clinical Staging Prior to Primary Chemoradiation in Patients with Cervical Cancer FIGO Stages IIB-IVA:
Oncologic Results of a Prospective Randomized International Multicenter (Uterus-11) Intergroup Study. Int. ]. Gynecol. Cancer
2020, 30, 1855-1861. [CrossRef]

Bizzarri, N.; Querleu, D.; Ramirez, P.T.; Plante, M.; Giannarelli, D.; Falconer, H.; Abu-Rustum, N.R.; Cibula, D.; Martinez, A.;
Laas, E.; et al. Minimally Invasive Simple Hysterectomy in Low-Risk Cervical Cancer: A Single-Arm Trial with Stopping Rules
(ENGOT-Cx23/MITO/LASH Trial). Int. ]. Gynecol. Cancer 2025, 35, 101818. [CrossRef]

Falconer, H.; Palsdottir, K.; Stalberg, K.; Dahm-Kéahler, P.; Ottander, U.; Lundin, E.S.; Wijk, L.; Kimmig, R.; Jensen, P.T,;
Zahl Eriksson, A.G.; et al. Robot-Assisted Approach to Cervical Cancer (RACC): An International Multi-Center, Open-Label
Randomized Controlled Trial. Int. ]. Gynecol. Cancer 2019, 29, 1072-1076. [CrossRef]

https://doi.org/10.3390/ cancers18040628


https://www.cdc.gov/cervical-cancer/statistics/index.html
https://seer.cancer.gov/statfacts/html/cervix.html
https://www.who.int/news-room/fact-sheets/detail/cervical-cancer
https://doi.org/10.1186/s12889-025-23118-z
https://doi.org/10.1006/gyno.1999.5387
https://www.ncbi.nlm.nih.gov/pubmed/10329031
https://doi.org/10.1200/JCO.2000.18.8.1606
https://www.ncbi.nlm.nih.gov/pubmed/10764420
https://doi.org/10.1136/ijgc-2022-004092
https://www.ncbi.nlm.nih.gov/pubmed/36696980
https://doi.org/10.1056/NEJMoa2308900
https://www.ncbi.nlm.nih.gov/pubmed/38416430
https://doi.org/10.1016/j.ygyno.2025.03.005
https://doi.org/10.1200/JCO.23.02335
https://doi.org/10.1200/JCO.2010.32.0432
https://www.ncbi.nlm.nih.gov/pubmed/21444878
https://doi.org/10.1038/s43018-025-01016-y
https://www.ncbi.nlm.nih.gov/pubmed/40615729
https://doi.org/10.1200/JCO.2025.43.17_suppl.LBA5501
https://doi.org/10.1136/ijgc-2021-002921
https://doi.org/10.1016/j.jmig.2013.07.007
https://doi.org/10.1136/ijgc-2020-001973
https://doi.org/10.1016/j.ijgc.2025.101818
https://doi.org/10.1136/ijgc-2019-000558
https://doi.org/10.3390/cancers18040628

Cancers 2026, 18, 628 18 of 21

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Leitao, M.M.; Bixel, K.L.; Chase, D.M.; Quick, A.; McCormick, C.; Black, D.; Lim, P.C.; Eskander, R.N.; Gotlieb, W.H.; LoCoco, S.;
et al. ROCC/GOG-3043: A Randomized Controlled Trial of Robotic versus Open Surgery for Early-Stage Cervical Cancer. Int. ].
Guynecol. Cancer 2025, 35, 101760. [CrossRef]

Lecuru, FR.; McCormack, M.; Hillemanns, P.; Anota, A.; Leitao, M.; Mathevet, P.; Zweemer, R.; Fujiwara, K.; Zanagnolo, V.; Zahl
Eriksson, A.G.; et al. SENTICOL III: An International Validation Study of Sentinel Node Biopsy in Early Cervical Cancer. A
GINECO, ENGOT, GCIG and Multicenter Study. Int. ]. Gynecol. Cancer 2019, 29, 829-834. [CrossRef]

Plante, M.; van Trommel, N.; Lheureux, S.; Oza, A.M.; Wang, L.; Sikorska, K.; Ferguson, S.E.; Han, K.; Amant, F. FIGO 2018 Stage
IB2 (2—4 cm) Cervical Cancer Treated with Neo-Adjuvant Chemotherapy Followed by Fertility Sparing Surgery (CONTESSA);
Neo-Adjuvant Chemotherapy and Conservative Surgery in Cervical Cancer to Preserve Fertility (NEOCON-F). A PMHC, DGOG,
GCIG/CCRN and Multicenter Study. Int. |. Gynecol. Cancer 2019, 29, 969-975. [CrossRef]

Fricov4, L.; Kommoss, S.; Scambia, G.; Ferron, G.; Kocidn, R.; Harter, P.; Anchora, L.P,; Bats, A.-S.; Novak, Z.; Walter, C.B.; et al.
Reproductive Outcomes after Fertility-Sparing Surgery for Cervical Cancer—Results of the Multicenter FERTISS Study. Gynecol.
Oncol. 2024, 190, 179-185. [CrossRef]

Martinez, A.; Lecuru, F; Bizzarri, N.; Chargari, C.; Ducassou, A.; Fagotti, A.; Fanfani, F.; Scambia, G.; Cibula, D.; Diaz-Feijoo, B.;
et al. PARa-aOrtic LymphAdenectomy in Locally Advanced Cervical Cancer (PAROLA Trial): A GINECO, ENGOT, and GCIG
Study. Int. J. Gynecol. Cancer 2023, 33, 293-298. [CrossRef]

U.S. National Library of Medicine. Study of Pelvic Exenteration in Recurrent or Persistent Cervical Cancer. (accessed on 30
August 2025). Available online: https://clinicaltrials.gov/study/NCT06867445.

Santfa, M.C.; Meschini, T.; Hsu, H.-C.; Mateo-Kubach, P.; Yates, E.M.; Kilowski, K.; Zand, B.; Pareja, R.; Ramirez, P.T. Current
Updates on Surgical Management of Patients with Early-Stage Cervical Cancer. Cancers 2025, 17, 2259. [CrossRef] [PubMed]
Schmeler, K.M.; Frumovitz, M.; Ramirez, P.T. Conservative Management of Early Stage Cervical Cancer: Is There a Role for Less
Radical Surgery? Gynecol. Oncol. 2011, 120, 321-325. [CrossRef] [PubMed]

Covens, A.; Rosen, B.; Murphy, J.; Laframboise, S.; DePetrillo, A.D.; Lickrish, G.; Colgan, T.; Chapman, W.; Shaw, P. How
Important Is Removal of the Parametrium at Surgery for Carcinoma of the Cervix? Gynecol. Oncol. 2002, 84, 145-149. [CrossRef]
Frumovitz, M.; Sun, C.C.; Schmeler, K.M.; Deavers, M.T.; Dos Reis, R.; Levenback, C.F.; Ramirez, P.T. Parametrial Involvement in
Radical Hysterectomy Specimens for Women with Early-Stage Cervical Cancer. Obstet. Gynecol. 2009, 114, 93-99. [CrossRef]
Kinney, WK.; Hodge, D.O.; Egorshin, E.V.; Ballard, D.].; Podratz, K.C. Identification of a Low-Risk Subset of Patients with Stage
IB Invasive Squamous Cancer of the Cervix Possibly Suited to Less Radical Surgical Treatment. Gynecol. Oncol. 1995, 57, 3-6.
[CrossRef]

Stegeman, M.; Louwen, M.; van der Velden, ].; ten Kate, F.J.W.; den Bakker, M.A.; Burger, C.W.; Ansink, A.C. The Incidence of
Parametrial Tumor Involvement in Select Patients with Early Cervix Cancer Is Too Low to Justify Parametrectomy. Gynecol. Oncol.
2007, 105, 475-480. [CrossRef]

Wright, ].D.; Grigsby, PW.; Brooks, R.; Powell, M.A.; Gibb, R.K.; Gao, F.; Rader, ].S.; Mutch, D.G. Utility of Parametrectomy for
Early Stage Cervical Cancer Treated with Radical Hysterectomy. Cancer 2007, 110, 1281-1286. [CrossRef]

Sia, T.Y,; Chen, L.; Melamed, A.; Tergas, A.IL; Khoury-Collado, F.; Hou, J.Y.; St Clair, C.M.; Ananth, C.V.; Neugut, A.I; Hershman,
D.L.; et al. Trends in Use and Effect on Survival of Simple Hysterectomy for Early-Stage Cervical Cancer. Obstet. Gynecol. 2019,
134,1132-1143. [CrossRef] [PubMed]

Ferguson, S.E.; Brotto, L.A.; Kwon, J.; Samouelian, V.; Ferron, G.; Maulard, A.; de Kroon, C.; Driel, W.V,; Tidy, J.; Williamson,
K.; et al. Sexual Health and Quality of Life in Patients With Low-Risk Early-Stage Cervical Cancer: Results From GCIG/CCTG
CX.5/SHAPE Trial Comparing Simple Versus Radical Hysterectomy. J. Clin. Oncol. 2025, 43, 167-179. [CrossRef]

Chacon, E.; Manzour, N.; Zanagnolo, V.; Querleu, D.; Nuafiez-Cérdoba, ].M.; Martin-Calvo, N.; Capilna, M.E.; Fagotti, A;
Kucukmetin, A.; Mom, C.; et al. SUCCOR Cone Study: Conization before Radical Hysterectomy. Int. ]. Gynecol. Cancer 2022, 32,
117-124. [CrossRef]

Nasioudis, D.; Labban, N.; Gysler, S.; Ko, E.M.; Giuntoli, R.L.; Kim, S.H.; Latif, N.A. Outcomes of Radical Hysterectomy for
Early-Stage Cervical Carcinoma, with or without Prior Cervical Excision Procedure. Cancers 2024, 16, 2051. [CrossRef]

Carter, J.; Huang, H.Q.; Monk, B.J.; Kim, Y.-B.; Kim, M.-H.; Stuckey, A.; Vicus, D.L.; Holman, L.L.; Fleury, A.C.; Pearson, ] M.; et al.
Evaluation of Physical Function and Quality of Life before and after Nonradical Surgical Therapy for Stage IA1 and IA2-IB1
Cervical Cancer (GOG-0278). Gynecol. Oncol. 2025, 195, 50-58. [CrossRef]

Wang, Y.; Deng, L.; Xu, H.; Zhang, Y.; Liang, Z. Laparoscopy versus Laparotomy for the Management of Early Stage Cervical
Cancer. BMC Cancer 2015, 15, 928. [CrossRef]

Nam, J.-H.; Park, J.-Y,; Kim, D.-Y,; Kim, J.-H.; Kim, Y.-M.; Kim, Y.-T. Laparoscopic versus Open Radical Hysterectomy in Early-
Stage Cervical Cancer: Long-Term Survival Outcomes in a Matched Cohort Study. Ann. Oncol. 2012, 23, 903-911. [CrossRef]
[PubMed]

Shazly, S.A.M.; Murad, M.H.; Dowdy, S.C.; Gostout, B.S.; Famuyide, A.O. Robotic Radical Hysterectomy in Early Stage Cervical
Cancer: A Systematic Review and Meta-Analysis. Gynecol. Oncol. 2015, 138, 457-471. [CrossRef] [PubMed]

https://doi.org/10.3390/ cancers18040628


https://doi.org/10.1016/j.ijgc.2025.101760
https://doi.org/10.1136/ijgc-2019-000332
https://doi.org/10.1136/ijgc-2019-000398
https://doi.org/10.1016/j.ygyno.2024.08.020
https://doi.org/10.1136/ijgc-2022-004223
https://clinicaltrials.gov/study/NCT06867445
https://doi.org/10.3390/cancers17132259
https://www.ncbi.nlm.nih.gov/pubmed/40647557
https://doi.org/10.1016/j.ygyno.2010.12.352
https://www.ncbi.nlm.nih.gov/pubmed/21320670
https://doi.org/10.1006/gyno.2001.6493
https://doi.org/10.1097/AOG.0b013e3181ab474d
https://doi.org/10.1006/gyno.1995.1091
https://doi.org/10.1016/j.ygyno.2007.01.016
https://doi.org/10.1002/cncr.22899
https://doi.org/10.1097/AOG.0000000000003523
https://www.ncbi.nlm.nih.gov/pubmed/31764721
https://doi.org/10.1200/JCO.24.00440
https://doi.org/10.1136/ijgc-2021-002544
https://doi.org/10.3390/cancers16112051
https://doi.org/10.1016/j.ygyno.2025.02.023
https://doi.org/10.1186/s12885-015-1818-4
https://doi.org/10.1093/annonc/mdr360
https://www.ncbi.nlm.nih.gov/pubmed/21841155
https://doi.org/10.1016/j.ygyno.2015.06.009
https://www.ncbi.nlm.nih.gov/pubmed/26056752
https://doi.org/10.3390/cancers18040628

Cancers 2026, 18, 628 19 of 21

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Ramirez, P.T.; Frumovitz, M.; Pareja, R.; Lopez, A.; Vieira, M.; Ribeiro, R.; Buda, A.; Yan, X.; Shuzhong, Y.; Chetty, N.; et al.
Minimally Invasive versus Abdominal Radical Hysterectomy for Cervical Cancer. N. Engl. ]. Med. 2018, 379, 1895-1904. [CrossRef]
[PubMed]

Melamed, A.; Margul, D.J.; Chen, L.; Keating, N.L.; Del Carmen, M.G.; Yang, J.; Seagle, B.-L.L.; Alexander, A.; Barber, E.L.; Rice,
L.W.,; et al. Survival after Minimally Invasive Radical Hysterectomy for Early-Stage Cervical Cancer. N. Engl. ]. Med. 2018, 379,
1905-1914. [CrossRef]

Nitecki, R.; Ramirez, P.T.; Frumovitz, M.; Krause, K.J.; Tergas, A.L; Wright, ].D.; Rauh-Hain, ]J.A.; Melamed, A. Survival After
Minimally Invasive vs Open Radical Hysterectomy for Early-Stage Cervical Cancer: A Systematic Review and Meta-Analysis.
JAMA Oncol. 2020, 6, 1019-1027. [CrossRef]

Nasioudis, D.; Byrne, M.; Ko, E.M.; Haggerty, A.F,; Cory, L.; Giuntoli Ii, RL.; Kim, S.H.; Latif, N.A. Minimally Invasive
Hysterectomy for Stage IA Cervical Carcinoma: A Survival Analysis of the National Cancer Database. Int. |. Gynecol. Cancer 2021,
31, 1099-1103. [CrossRef]

Plante, M.; Mahner, S.; Sebastianelli, A.; Bessette, P.; Lambaudie, E.; Guyon, F; Piek, ].; Smolders, R.; Tidy, ].; Williamson, K.; et al.
Minimally Invasive Compared to Open Surgery in Patients with Low-Risk Cervical Cancer Following Simple Hysterectomy: An
Exploratory Analysis from the Gynegologic Cancer Intergroup/Canadian Cancer Trials Group CX.5/SHAPE Trial. Int. ]. Gynecol.
Cancer 2025, 35, 100001. [CrossRef]

Ostenfeld, E.B.; Bjernholt, S.M.; Sponholtz, S.E.; Freding, L.P; Fuglsang, K.; Markauskas, A.; Parner, E.; Jensen, P.T. Long-Term
Lymphedema and Quality of Life Following Lymph Node Staging in Early Cervical Cancer: 3-Year Follow-up in the Prospective
Multicenter SENTIREC CERVIX Study. Am. J. Obstet. Gynecol. 2025, 234. [CrossRef] [PubMed]

Parpinel, G.; Laas-Faron, E.; Balaya, V.; Guani, B.; Zola, P.; Mathevet, P,; Paoletti, X.; Lecuru, ER. Survival after Sentinel Lymph
Node Biopsy for Early Cervical Cancers: A Systematic Review and Meta-Analysis. Int. . Gynecol. Cancer 2023, 33, 1853-1860.
[CrossRef]

Nasioudis, D. Utilization and Outcomes of Sentinel Lymph Node Biopsy (SLNBX) for Patients with Cervical Carcinoma; a
Multicenter Database Analysis. Int. J. Gynecol. Cancer 2023, 33, A17. [CrossRef]

Nezhat, C.; Roman, R.A; Rambhatla, A.; Nezhat, F. Reproductive and Oncologic Outcomes after Fertility-Sparing Surgery for
Early Stage Cervical Cancer: A Systematic Review. Fertil. Steril. 2020, 113, 685-703. [CrossRef]

Kuznicki, M.L.; Chambers, L.M.; Morton, M.; Son, J.; Horowitz, M.; Crean-Tate, K.K.; Hackett, L.; Rose, P.G. Fertility-Sparing
Surgery for Early-Stage Cervical Cancer: A Systematic Review of the Literature. |. Minim. Invasive Gynecol. 2021, 28, 513-526.e1.
[CrossRef]

Floyd, J.L.; Campbell, S.; Rauh-Hain, J.A.; Woodard, T. Fertility Preservation in Women with Early-Stage Gynecologic Cancer:
Optimizing Oncologic and Reproductive Outcomes. Int. J. Gynecol. Cancer 2021, 31, 345-351. [CrossRef]

Tewari, K.S. Cervical Cancer. N. Engl. ]. Med. 2025, 392, 56-71. [CrossRef] [PubMed]

Taliento, C.; Scutiero, G.; Battello, G.; Sala, A.; Pellecchia, G.; Trozzi, R.; Arcieri, M.; Pavone, M.; Bizzarri, N.; Greco, P, et al.
Reproductive, Obstetrical and Oncological Outcomes of Fertility-Sparing Treatment for Cervical Cancer According to the FIGO
2018 Staging System: A Systematic Review. Eur. J. Surg. Oncol. 2025, 51, 109359. [CrossRef] [PubMed]

Bentivegna, E.; Gouy, S.; Maulard, A.; Chargari, C.; Leary, A.; Morice, P. Oncological Outcomes after Fertility-Sparing Surgery for
Cervical Cancer: A Systematic Review. Lancet Oncol. 2016, 17, e240-e253. [CrossRef] [PubMed]

Slama, J.; Runnebaum, I.B.; Scambia, G.; Angeles, M.A.; Bahrehmand, K.; Kommoss, S.; Fagotti, A.; Narducci, F.; Matylevich, O.;
Holly, J.; et al. Analysis of Risk Factors for Recurrence in Cervical Cancer Patients after Fertility-Sparing Treatment: The FERTIlity
Sparing Surgery Retrospective Multicenter Study. Am. J. Obstet. Gynecol. 2023, 228, 443.e1-443.e10. [CrossRef]

van Kol, K.G.G.; Vergeldt, T.EM.; Bekkers, R.L.M. Abdominal Radical Trachelectomy versus Chemotherapy Followed by Vaginal
Radical Trachelectomy in Stage 1B2 (FIGO 2018) Cervical Cancer. A Systematic Review on Fertility and Recurrence Rates. Gynecol.
Oncol. 2019, 155, 515-521. [CrossRef]

Pareja, R.; Rendén, G.J.; Vasquez, M.; Echeverri, L.; Sanz-Lomana, C.M.; Ramirez, P.T. Inmediate Radical Trachelectomy versus
Neoadjuvant Chemotherapy Followed by Conservative Surgery for Patients with Stage IB1 Cervical Cancer with Tumors 2cm
or Larger: A Literature Review and Analysis of Oncological and Obstetrical Outcomes. Gynecol. Oncol. 2015, 137, 574-580.
[CrossRef]

Mathevet, P.; Lécuruy, F,; Uzan, C.; Boutitie, F.; Magaud, L.; Guyon, E; Querleu, D.; Fourchotte, V.; Baron, M.; Bats, A.-S.; et al.
Sentinel Lymph Node Biopsy and Morbidity Outcomes in Early Cervical Cancer: Results of a Multicentre Randomised Trial
(SENTICOL-2). Eur. J. Cancer 2021, 148, 307-315. [CrossRef]

Su, H.I; Lacchetti, C.; Letourneau, J.; Partridge, A.H.; Qamar, R.; Quinn, G.P,; Reinecke, J.; Smith, ].F.; Tesch, M.; Wallace, WH.;
et al. Fertility Preservation in People With Cancer: ASCO Guideline Update. J. Clin. Oncol. 2025, 43, 1488-1515. [CrossRef]
Smith, E.S.; Moon, A.S.; O'Hanlon, R.; Leitao, M.M.; Sonoda, Y.; Abu-Rustum, N.R.; Mueller, J.J. Radical Trachelectomy for the
Treatment of Early-Stage Cervical Cancer: A Systematic Review. Obstet. Gynecol. 2020, 136, 533-542. [CrossRef] [PubMed]

https://doi.org/10.3390/ cancers18040628


https://doi.org/10.1056/NEJMoa1806395
https://www.ncbi.nlm.nih.gov/pubmed/30380365
https://doi.org/10.1056/NEJMoa1804923
https://doi.org/10.1001/jamaoncol.2020.1694
https://doi.org/10.1136/ijgc-2021-002543
https://doi.org/10.1016/j.ijgc.2024.100001
https://doi.org/10.1016/j.ajog.2025.09.020
https://www.ncbi.nlm.nih.gov/pubmed/40962164
https://doi.org/10.1136/ijgc-2023-004726
https://doi.org/10.1136/ijgc-2023-igcs.23
https://doi.org/10.1016/j.fertnstert.2020.02.003
https://doi.org/10.1016/j.jmig.2020.10.013
https://doi.org/10.1136/ijgc-2020-001328
https://doi.org/10.1056/NEJMra2404457
https://www.ncbi.nlm.nih.gov/pubmed/39752299
https://doi.org/10.1016/j.ejso.2024.109359
https://www.ncbi.nlm.nih.gov/pubmed/39531915
https://doi.org/10.1016/S1470-2045(16)30032-8
https://www.ncbi.nlm.nih.gov/pubmed/27299280
https://doi.org/10.1016/j.ajog.2022.11.1295
https://doi.org/10.1016/j.ygyno.2019.09.025
https://doi.org/10.1016/j.ygyno.2015.03.051
https://doi.org/10.1016/j.ejca.2021.02.009
https://doi.org/10.1200/JCO-24-02782
https://doi.org/10.1097/AOG.0000000000003952
https://www.ncbi.nlm.nih.gov/pubmed/32769648
https://doi.org/10.3390/cancers18040628

Cancers 2026, 18, 628 20 of 21

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Cao, D.Y;; Yang, ] X,; Wu, X.H.; Chen, Y.L.; Li, L.; Liu, K.J.; Cui, M.H.; Xie, X.; Wu, YM.; Kong, B.H.; et al. Comparisons of Vaginal
and Abdominal Radical Trachelectomy for Early-Stage Cervical Cancer: Preliminary Results of a Multi-Center Research in China.
Br. J. Cancer 2013, 109, 2778-2782. [CrossRef] [PubMed]

Cibula, D.; McCluggage, W.G. Sentinel Lymph Node (SLN) Concept in Cervical Cancer: Current Limitations and Unanswered
Questions. Gynecol. Oncol. 2019, 152, 202-207. [CrossRef] [PubMed]

Nemejcova, K.; Kocian, R.; Kohler, C.; Jarkovsky, J.; Klat, J.; Berjon, A.; Pilka, R.; Sehnal, B.; Gil-Ibanez, B.; Lupo, E.; et al. Central
Pathology Review in SENTIX, A Prospective Observational International Study on Sentinel Lymph Node Biopsy in Patients with
Early-Stage Cervical Cancer (ENGOT-CX2). Cancers 2020, 12, 1115. [CrossRef]

Liu, Y,; Shi, X,; Yang, J.; Zhou, H.; Peng, P.; Cao, D. Clinical Features and Prognostic Factors of Cervical Clear Cell Adenocarcinoma:
A Retrospective Analysis of 74 Cases from a Tertiary Hospital. Technol. Cancer Res. Treat. 2023, 22, 15330338221149297. [CrossRef]
Jiang, X.; Jin, Y.; Li, Y,; Huang, H.-F; Wu, M.; Shen, K,; Pan, L.-Y. Clear Cell Carcinoma of the Uterine Cervix: Clinical
Characteristics and Feasibility of Fertility-Preserving Treatment. Onco Targets Ther. 2014, 7, 111-116. [CrossRef]

Fertility Preservation in Patients Undergoing Gonadotoxic Therapy or Gonadectomy: A Committee Opinion. Fertil. Steril. 2019,
112,1022-1033. [CrossRef]

Lawrie, T.A.; Liu, H. Fertility-Sparing Surgery for Women with Early-Stage Cervical Cancer. Cochrane Database Syst. Rev. 2019, 9,
CD008478.

Lorusso, D.; Xiang, Y.; Hasegawa, K.; Scambia, G.; Leiva, M.; Ramos-Elias, P.; Acevedo, A.; Sukhin, V.; Cloven, N.; Pereira de
Santana Gomes, A.].; et al. Pembrolizumab or Placebo with Chemoradiotherapy Followed by Pembrolizumab or Placebo for
Newly Diagnosed, High-Risk, Locally Advanced Cervical Cancer (ENGOT-Cx11/GOG-3047/KEYNOTE-A18): A Randomised,
Double-Blind, Phase 3 Clinical Trial. Lancet 2024, 403, 1341-1350. [CrossRef]

Massobrio, R.; Bianco, L.; Campigotto, B.; Attianese, D.; Maisto, E.; Pascotto, M.; Ruo Redda, M.G.; Ferrero, A. New Frontiers in
Locally Advanced Cervical Cancer Treatment. J. Clin. Med. 2024, 13, 4458. [CrossRef] [PubMed]

Nasioudis, D.; George, E.M.; Tanyi, J.L. Controversies in the Staging of Patients with Locally Advanced Cervical Cancer.
Diagnostics 2023, 13, 1747. [CrossRef] [PubMed]

Gee, M.S.; Atri, M,; Bandos, A.l; Mannel, R.S.; Gold, M.A.; Lee, S.I. Identification of Distant Metastatic Disease in Uterine Cervical
and Endometrial Cancers with FDG PET/CT: Analysis from the ACRIN 6671/GOG 0233 Multicenter Trial. Radiology 2018, 287,
176-184. [CrossRef] [PubMed]

Delara, R.; Yang, J.; Buckner-Petty, S.; Magtibay, P.; Butler, K. Surgical or Imaging Lymph Node Assessment in Locally Advanced
Cervical Cancer: A Systematic Review and Meta-Analysis. |. Gynecol. Oncol. 2020, 31, €79. [CrossRef]

Dabi, Y.; Simon, V.; Carcopino, X.; Bendifallah, S.; Ouldamer, L.; Lavoue, V.; Canlorbe, G.; Raimond, E.; Coutant, C.; Graesslin, O,;
et al. Therapeutic Value of Surgical Paraaortic Staging in Locally Advanced Cervical Cancer: A Multicenter Cohort Analysis from
the FRANCOGYN Study Group. J. Transl. Med. 2018, 16, 326. [CrossRef]

Nasioudis, D.; Rush, M.; Taunk, N.K.; Ko, E.M.; Haggerty, A.F,; Cory, L.; Giuntoli, R.L.; Kim, S.H.; Latif, N.A. Oncologic Outcomes
of Surgical Para-Aortic Lymph Node Staging in Patients with Advanced Cervical Carcinoma Undergoing Chemoradiation. Int. J.
Guynecol. Cancer 2022, 32, 823-827. [CrossRef]

Lai, C.-H.; Huang, K.-G.; Hong, J.-H.; Lee, C.-L.; Chou, H.-H.; Chang, T.-C.; Hsueh, S.; Huang, H.-].; Ng, K.-K,; Tsai, C.-S.
Randomized Trial of Surgical Staging (Extraperitoneal or Laparoscopic) versus Clinical Staging in Locally Advanced Cervical
Cancer. Gynecol. Oncol. 2003, 89, 160-167. [CrossRef]

Di Donato, V.; Kontopantelis, E.; De Angelis, E.; Arseni, R.M.; Santangelo, G.; Cibula, D.; Angioli, R.; Plotti, F.; Muzii, L.; Vizzielli,
G.; et al. Evaluation of Survival and Mortality in Pelvic Exenteration for Gynecologic Malignancies: A Systematic Review,
Meta-Analyses, and Meta-Regression Study. Int. J. Gynecol. Cancer 2025, 35, 101829. [CrossRef] [PubMed]

Sardain, H.; Lavoue, V.; Redpath, M.; Bertheuil, N.; Foucher, E; Levéque, J. Curative Pelvic Exenteration for Recurrent Cervical
Carcinoma in the Era of Concurrent Chemotherapy and Radiation Therapy. A Systematic Review. Eur. J. Surg. Oncol. 2015, 41,
975-985. [CrossRef] [PubMed]

Chiantera, V.; Rossi, M.; De Iaco, P.; Koehler, C.; Marnitz, S.; Fagotti, A.; Fanfani, F,; Parazzini, F.; Schiavina, R.; Scambia, G.; et al.
Morbidity after Pelvic Exenteration for Gynecological Malignancies: A Retrospective Multicentric Study of 230 Patients. Int. J.
Gynecol. Cancer 2014, 24, 156-164. [CrossRef] [PubMed]

Morley, G.W.; Hopkins, M.P.; Lindenauer, S.M.; Roberts, ].A. Pelvic Exenteration, University of Michigan: 100 Patients at 5 Years.
Obstet. Gynecol. 1989, 74, 934-943. [CrossRef]

Li, L; Ma, S.-Q.; Tan, X.-J.; Zhong, S.; Wu, M. Pelvic Exenteration for Recurrent and Persistent Cervical Cancer. Chin. Med. ].
(Engl) 2018, 131, 1541-1548. [CrossRef]

Graves, S.; Seagle, B.-L.L.; Strohl, A.E.; Shahabi, S.; Nieves-Neira, W. Survival After Pelvic Exenteration for Cervical Cancer: A
National Cancer Database Study. Int. J. Gynecol. Cancer 2017, 27, 390-395. [CrossRef]

https://doi.org/10.3390/ cancers18040628


https://doi.org/10.1038/bjc.2013.656
https://www.ncbi.nlm.nih.gov/pubmed/24169350
https://doi.org/10.1016/j.ygyno.2018.10.007
https://www.ncbi.nlm.nih.gov/pubmed/30318103
https://doi.org/10.3390/cancers12051115
https://doi.org/10.1177/15330338221149297
https://doi.org/10.2147/OTT.S53204
https://doi.org/10.1016/j.fertnstert.2019.09.013
https://doi.org/10.1016/S0140-6736(24)00317-9
https://doi.org/10.3390/jcm13154458
https://www.ncbi.nlm.nih.gov/pubmed/39124724
https://doi.org/10.3390/diagnostics13101747
https://www.ncbi.nlm.nih.gov/pubmed/37238231
https://doi.org/10.1148/radiol.2017170963
https://www.ncbi.nlm.nih.gov/pubmed/29185901
https://doi.org/10.3802/jgo.2020.31.e79
https://doi.org/10.1186/s12967-018-1703-4
https://doi.org/10.1136/ijgc-2022-003394
https://doi.org/10.1016/S0090-8258(03)00064-7
https://doi.org/10.1016/j.ijgc.2025.101829
https://www.ncbi.nlm.nih.gov/pubmed/40373347
https://doi.org/10.1016/j.ejso.2015.03.235
https://www.ncbi.nlm.nih.gov/pubmed/25922209
https://doi.org/10.1097/IGC.0000000000000011
https://www.ncbi.nlm.nih.gov/pubmed/24362721
https://doi.org/10.1016/0020-7292(90)90382-U
https://doi.org/10.4103/0366-6999.235111
https://doi.org/10.1097/IGC.0000000000000884
https://doi.org/10.3390/cancers18040628

Cancers 2026, 18, 628 21 of 21

81.

82.

83.

84.

85.

86.

87.

Bizzarri, N.; Querleu, D.; Ricotta, G.; Giannarelli, D.; Capilna, M.E.; Domingo, S.; Chiantera, V.; Akilli, H.; Cibula, D.; Novék,
Z.; et al. Complications and Recurrence After Pelvic Exenteration for Gynecologic Malignancies: Survival Analysis From the
COREPEX Study. Obstet. Gynecol. 2025, 146, 737-749. [CrossRef]

Ramirez, P.T.; Salva, G. Principles of Gynecologic Oncology Surgery, 2nd ed.; Elsevier: Amsterdam, The Netherlands, 2025;
Complications of Pelvic Exenterations.

lavazzo, C.; Gkegkes, I.D. Robotic Technology for Pelvic Exenteration in Cases of Cervical Cancer. Int. . Gynaecol. Obstet. 2014,
125,15-17. [CrossRef]

Jain, V.; Debnath, S.; Rawal, S. Salvage Robotic Anterior Pelvic Exenteration for Cervical Cancer: Technique and Feasibility.
J. Robot. Surg. 2021, 15, 945-953. [CrossRef]

Van Trappen, P.; Walgraeve, M.-S.; Roels, S.; Claes, N.; De Cuypere, E.; Baekelandt, F; Arentsen, H. Robotic-Assisted Pelvic
Exenteration for Cervical Cancer: A Systematic Review and Novel Insights into Compartment-Based Imaging. . Clin. Med. 2024,
13, 3673. [CrossRef]

Matsuo, K.; Matsuzaki, S.; Mandelbaum, R.S.; Matsushima, K.; Klar, M.; Grubbs, B.H.; Roman, L.D.; Wright, ].D. Hospital surgical
volume and perioperative mortality of pelvic exenteration for gynecologic malignancies. J. Surg. Oncol. 2020, 121, 402—409.
[CrossRef]

Jalloul, R.J.; Nick, A.M.; Munsell, M.F,; Westin, S.N.; Ramirez, P.T.; Frumovitz, M.; Soliman, P.T. The influence of surgeon volume
on outcomes after pelvic exenteration for a gynecologic cancer. J. Gynecol. Oncol. 2018, 29, e68. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ cancers18040628


https://doi.org/10.1097/AOG.0000000000006051
https://doi.org/10.1016/j.ijgo.2013.09.032
https://doi.org/10.1007/s11701-021-01195-7
https://doi.org/10.3390/jcm13133673
https://doi.org/10.1002/jso.25770
https://doi.org/10.3802/jgo.2018.29.e68
https://doi.org/10.3390/cancers18040628

	Introduction 
	Simple vs. Radical Surgery for Early-Stage Disease 
	Minimally Invasive Surgery vs. Laparotomy 
	Sentinel Lymph Node Mapping for Cervical Cancer 
	Fertility-Sparing Management in Cervical Cancer 
	Surgical Staging for Locally Advanced Disease 
	Pelvic Exenteration 
	Conclusions 
	References

