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Abstract
The standard surgery for patients with International Federation Gynecology and
Obstetrics (FIGO) stage IB–II cervical cancer is a Piver-Rutledge-Smith class III radical
hysterectomy with pelvic lymphadenectomy involving a wide resection of parametrial
and paravaginal tissue to control parametrial involvement. However, adverse events can
occur such as severe long-term neurogenic bladder due to parametrectomy. This review
evaluates ongoing and completed phase III clinical trials of less radical hysterectomy
with regard to parametrectomy. The PubMed database, Clinical Trials.gov, and
Cochrane Central Register of Controlled Trials were used to extract information on two
completed and four ongoing clinical trials. Less radical surgery led to similar oncologic
outcomes to standard surgery in two phase III randomized controlled trials (Piver class II
vs. class III, and class I vs. class III radical hysterectomywith pelvic lymphadenectomy).
Less radical surgery also led to fewer complications, including urologic morbidity;
however, more than 50% of patients received radiotherapy following such surgery,
and showed higher morbidity rates because their enrolment was due to the presence
of a large tumor (>4 cm). Three phase III randomized controlled trials and a phase
III nonrandomized confirmatory trial are presently ongoing. Major inclusion criteria
include FIGO stage IA, IB, or IIA1, a mainly ≤2-cm tumor, limited depth of stromal
invasion, and/or no lymph node metastasis. Surgery for the standard arm is a class II
or class III radical hysterectomy, and the experimental surgery is a simple extrafascial
hysterectomy or class II radical hysterectomy. Primary endpoints are overall, disease-
free, or recurrence-free survival. Although primary endpoints, eligibilities or types of
radical hysterectomy differ between trials, if noninferiority in overall, disease-free or
recurrence-free survival is observed in any trial, new standard, less radical, curative
hysterectomy may be established for early-stage, small-sized, invasive, cervical cancer.

Keywords
Early-stage cervical cancer; Less radical hysterectomy; Parametrectomy; Tumor size;
Phase III clinical trial

1. Introduction

The standard surgical procedure for patients with International
Federation Gynecology and Obstetrics (FIGO) stage IB–II
invasive cervical cancer has been widely viewed as a radical
hysterectomy with pelvic lymphadenectomy, corresponding
to class III of the Piver-Rutledge-Smith (Piver) classification
system [1]. A radical hysterectomy involves a parametrectomy
to completely remove cancerous tissues around the cervix.
The aim of this pivotal procedure is to reduce parametrial
involvement and pelvic lymph node metastasis, which are
the most important independent adverse prognostic factors,
thereby enhancing patient survival [2, 3]. In class III radical
hysterectomy with pelvic lymphadenectomy, a wide radical
excision of parametrial and paravaginal tissue is made. The

ureter is dissected from the pubovesical ligament to the entry
of the bladder. Excision of the uterosacral ligaments occurs
at their attachments and resection of the cardinal ligaments
occurs at the pelvic side wall. Half of the vagina is removed
and systematic lymphadenectomy is routinely performed [1].
However, a wide resection of parametrial and paravaginal
tissues may inadvertently damage the pelvic autonomic nerve.
A severe long-term neurogenic bladder may result whereby
patients experience loss of a sense of urgency to void after
radical hysterectomy and are unable to empty their bladder
[4–7]. Therefore, in patients with a low risk of parametrial
involvement, a smaller portion of the parametrium is resected
near the cervix without compromising the radicality of the
procedure to reduce or prevent postoperative bladder dysfunc-
tion altogether. This procedure basically corresponds to a
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Piver class I or class II hysterectomy [1]. As an extrafascial
simple hysterectomy, uterosacral and cardinal ligaments are
not removed in the class I procedure. In what is a moderately
extended radical hysterectomy, a class II hysterectomy aims to
remove further paracervical tissue but preserve blood supply
to distal ureters and the bladder. The ureters are moved from
a paracervical position but remain attached to the pubovesical
ligament. The uterosacral ligaments between ureters and their
sacral attachments are resected midway. The upper one-third
of the vagina and medial half of the cardinal ligament are
removed. In this review, hysterectomy with minimal parame-
trectomy is defined as a class I or II hysterectomy.
In patients with invasive cervical cancer, microscopic

parametrial involvement prior to surgery cannot be evaluated
meaning that an established procedure is lacking for curative
hysterectomy with minimal parametrectomy that does not
result in a neurogenic bladder. The efficacy of curative
hysterectomy with minimal parametrectomy is currently being
assessed in several clinical trials. This narrative review focuses
on ongoing and completed phase III randomized clinical trials
of curative hysterectomy with minimal parametrectomy for
patients with early-stage invasive cervical cancer.

2. Methods

We undertook a review of the English-language medical liter-
ature for randomized controlled trials on less radical hysterec-
tomy with minimal parametrectomy for cervical cancer. Liter-
ature searches for articles between January 1970 and January
2022 were conducted on PubMed. Search terms included “cer-
vical cancer”, “hysterectomy”, and “clinical trial”. Additional
clinical trials were identified from Clinical Trials.gov and the
Cochrane Central Register of Controlled Trials, and other
search terms included “cervical cancer” and “hysterectomy”.
Inclusion criteria were: a phase III randomized controlled
trial or nonrandomized confirmatory trial nearly equal to a
phase III randomized controlled trial, and a hysterectomy as
primary treatment. Phase I/II trials or retrospective studies
were excluded.

3. Results

Initial searches retrieved 536 references from the PubMed
database, 127 clinical trials from Clinical Trials.gov, and 193
from the Cochrane Central Register of Controlled Trials. Of
these, two completed randomized controlled trials and four
ongoing randomized controlled trials met the study criteria.

3.1 Completed randomized controlled trials
Completed randomized controlled trials are summarized in
Table 1. In studies by Landoni et al. [8] (2001), inclusion
criteria for patients were FIGO stage (1985) IB or IIA disease
with any cervical tumor size. In another study by Landoni et
al. [9] (2012), such inclusion criteria were FIGO stage IB or
IIA disease with a tumor size ≤4 cm.
Standard and experimental surgeries were classed as III

and II radical hysterectomy with pelvic lymphadenectomy
according to operative guidelines outlined by Piver et al. [1].

A Piver class III radical hysterectomy included removal of
the uterus, cervix, and upper third of the vagina, and also
parametrial tissue extirpation. A Piver class II radical hys-
terectomy involved removal of the median half of cardinal and
uterosacral ligaments. Patients showing pelvic node metasta-
sis, parametrial involvement, lymph-vascular space invasion,
or positive or close resection margins as shown by pathological
examinations, were administered postoperative radiotherapy to
the whole pelvis.

Five-year overall and disease-free survival rates were 81%
and 75%, respectively, in the class II arm and 77% and 77%,
respectively, in the class III arm, although differences were
not statistically significant (p = 0.7 and p = 0.9, respectively).
After class II and III operations, 34% and 42%, respectively,
of recurrence sites were observed inside the pelvis, but a
significant difference between the two classes was not found
(p = 0.7). It was concluded that an extension of parame-
trectomy did not appear to influence pelvic recurrence. The
parametrial involvement rate was 27% and 25% in class III
and II arms, respectively (p = 0.8). Positive lymph nodes were
also observed in 23% and 27% of patients in class III and
II arms. Late urologic morbidity, including hydronephrosis,
stress incontinence, atonic bladder, high-pressure bladder, and
actinic cystitis, were significantly lower in the class II (13%)
compared to class III (28%) arm. Mean times to voiding were
16 ± 10.8 days in the class II radical hysterectomy group,
24 ± 24 days in the class II radical hysterectomy followed
by radiotherapy group, 31 ± 42 days in the class III radical
hysterectomy group, and 37± 40 days in the class III followed
by radiotherapy group, respectively (p = 0.02). The mean
operative timewas significantly (p= 0.01) shorter in the class II
arm (135 min vs. 180 min). From the above, it was concluded
in this study that for patients with FIGO stage IB–IIA cervical
cancer, a class II radical hysterectomy was preferred.

Inclusion criteria for patients outlined by Landoni et al. [9]
(2012) included FIGO stage IB or IIA disease, and, in addition
to this, a tumor diameter ≤4 cm. The experimental treatment
arm was Piver class I radical hysterectomy with pelvic lym-
phadenectomy. A Piver class I procedure included a simple ex-
trafascial hysterectomy, bilateral salpingo-oophorectomy, re-
moval of the upper third of the vagina, and systematic pelvic
lymphadenectomy. For parametrial involvement, lymph node
metastasis, or positive or close resection margins as revealed
by pathological examinations, radiotherapy to the whole pelvis
was administered. Five-year overall survival rates in class I
and III arms were 85% and 95%, respectively, but no sig-
nificant difference was observed between groups (p = 0.11).
Pelvic recurrence rates were equal between groups: 12.9%
(8/62) in the class I arm and 12.6% (8/63) in the class III
arm. Morbidity rates were higher after class III radical hys-
terectomy (84%) than class I radical hysterectomy (45%). In
particular, most significant differences were observed in the
class III arm for urologic complications, neurogenic bladder
(52%), ureterovaginal fistula (7%), and hydroureteronephrosis
(12%). Although these results suggested the efficacy of a
simple extrafascial hysterectomy for small-size, early-stage
cervical cancer, the study was closed prematurely.
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TABLE 1. Completed clinical trials of hysterectomy with minimal parametrectomy for cervical cancer.
Study Landoni et al. [8] 2001 Landoni et al. [9] 2012
Start 1987 1981
Allocation RCT RCT

Inclusion criteria FIGO stage (1985) IB, IIA FIGO IB, IIA
Tumor diameter ≤4 cm

Treatment arm Class III RH
(n = 119)

Class II RH
(n = 119)

Class III RH 
(n = 62)

Class I RH
(n = 63)

Survival outcomes
5-year OS 77% 81% (p = 0.7) 95% 85% (p = 0.1)
5-year DFS 73% 75% (p = 0.9)

Tumor diameter
≤4 cm 75% (n = 89) 76% (n = 90)
>4 cm 25% (n = 30) 24% (n = 29)

Radiotherapy following surgery 55% (n = 55) 54% (n = 64) 55% (n = 35) 69% (n = 49)
Long-term urologic complications 13% (n = 16) 33% (n = 40)

Mean time to voiding (days) 31 (RH)
37 (RH + RT)

16 (RH)
24 (RH + RT)

RCT, Randomized controlled trial; FIGO, International Federation Gynecology and Obstetrics; RH, Radical hysterectomy with
pelvic lymphadenectomy; OS, Overall survival; DFS, Disease-free survival; RT, Radiotherapy.

3.2 Ongoing randomized controlled trials

Ongoing randomized controlled trials are summarized in Ta-
ble 2. Four noninferiority trials were identified: Simple Hys-
terectomy and Pelvic node dissection in Early-stage, low-risk
cervical cancer (SHAPE) (NCT02368574) [10], Chinese Gy-
necological Oncology Group (CGOG)-001 (NCT02368574)
[10], Queleu-Morrow-B and Queleu-Morrow-C Hysterectomy
for Early Cervical Cancer (QMBCHECC) (NCT04691453)
[10], and Japan Clinical Oncology Group (JCOG)1101 (jRCTs
031180167) [11].

3.2.1 Study design

The three ongoing clinical trials are phase III randomized con-
trolled trials, but JCOG1101 is a single arm non-randomized
confirmatory trial. The study design for JCOG1101 [12] is
described as follows: In a previous observational JCOG study
(JCOG0806-A) [13], the 5-year overall survival rate for 323
FIGO IB1 patients with a ≤2-cm tumor size, as measured by
magnetic resonance imaging (MRI; n = 238), cone biopsy (n =
51), and both MRI and cone biopsy (n = 34), who underwent a
Piver class III radical hysterectomy with pelvic lymphadenec-
tomy was quite high (95.8%), but the pathological parametrial
involvement rate was extremely low (1.9%). Such a high rate
of overall survival in FIGO IB1 patients with a ≤2-cm tumor
size who underwent a class III radical hysterectomy would not
be expected to differ even if a randomized controlled trial is
conducted. If the 5-year overall survival rate for class II radical
hysterectomy is similarly high, this may be regarded as a new
standard procedure. Therefore, JCOG1101 is set as a non-
randomized confirmatory trial, which corresponds to a Phase
III randomized controlled trial. The expected 5-year overall
survival rate in the experimental arm is also set at 95.8%, and
the non-inferiority margin is set at 5%. The threshold 5-year

survival rate of this study is set at 90.8%.
JCOG1101 and QMBCHECC have primary endpoints of

overall survival and other studies have primary endpoints of
pelvic recurrence-free or disease-free survival.

3.2.2 Eligibility criteria
The inclusion criteria for FIGO stage or tumor size differ.
The FIGO stage is from IA1 to IIA1, and tumor size covers
microinvasion to ≤4 cm. With regard to tumor size, the
QMBCHECC study widens the tumor size to≤4 cm, and other
studies narrow tumor size to ≤2 cm. In SHAPE, inclusion
criteria narrow down FIGO stage (2008) to IA2 or IB1. For
patients who underwent a cone biopsy, a pathological limit is
set for cervical stromal invasion, and/or lateral extension of
the tumor. Additionally, in CGOG-001, the depth of stromal
invasion is also limited. As for histological subtypes, all
studies include squamous cell carcinoma, adenocarcinoma or
adenosquamous carcinoma.
With regard to exclusion criteria, all studies except for JCOG

1101, exclude lymph nodemetastasis on preoperative imaging.

3.2.3 Surgical techniques
Radical hysterectomy procedures for the standard arm are
defined as follows: In SHAPE, the uterus, cervix, medial one-
third of the parametria, 2 cm of the uterosacral ligaments and
upper 1–2 cm of the vagina are removed en bloc with pelvic
lymph adenectomy. In CGOG-001, radical hysterectomy is
performed according to a Piver class III radical hysterectomy.
The uterosacral ligament is removed near the sacrum, the
cardinal ligament is removed near the pelvic wall, and the
vagina with perivaginal connective tissues is removed about 3–
4 cm from the cervical lesion [14].In QMBCHECC, a standard
radical hysterectomy with pelvic lymphadenectomy is based
on a Querleu and Morrow type C procedure, which is mostly
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TABLE 2. Ongoing clinical trials of hysterectomy with minimal parametrectomy for early-stage cervical cancer.
Study title Radical versus simple hysterectomy and

pelvic node dissection in patients with
low-risk early-stage cervical cancer

(SHAPE)

Nonrandomized confirmatory
trial of modified radical

hysterectomy for patients with
FIGO stage Ib1 (≤2 cm) uterine
cervical cancer (JCOG1101)

Comparison of class II and class III
hysterectomy in early-stage
cervical cancer (CGOG-001)

Randomized clinical trial
comparing the oncology outcome
and safety of QM-B and QM-C
hysterectomy for early cervical

cancer (QMBCHECC)
Start (year) 2012 2013 2015 2021
Study type Interventional Interventional Interventional Interventional
Primary purpose Treatment Treatment Treatment Treatment
Allocation Randomized Non-randomized, confirmatory Randomized Randomized

Primary outcome mea-
sures

Pelvic RFS 5-year OS 3-year DFS 5-year OS
5-year DFS

Major inclusion criteria FIGO stage * IA2
FIGO stage * IB1

For patients underwent LEEP or cone
5.1–10 mm stromal invasion and/or 7.1–20

mm lateral extension.
For patients who underwent biopsy only
<50% stromal invasion on MRI and ≤20

mm on clinical exam or imaging

FIGO stage * IB1
Tumor ≤2 cm on MRI

FIGO stage * IA2
FIGO stage * IB1

Tumor <2 cm on MRI <50%
stromal invasion on MRI or <10
mm stromal invasion on the

pathology of the LEEP or cone

FIGO stage** 1A1
FIGO stage ** 1A2
FIGO stage ** IB1
FIGO stage ** 1B2
FIGO stage ** IIA1

Major exclusion criteria Lymph node metastasis Lymph node metastasis Lymph node metastasis
Treatment arm Standard RH (Class II, III RH) Class III RH QM-C Hysterectomy (Class III

RH)
Experimental SH (Class I RH) Modified RH (Class II RH)

Postoperative adjuvant
radiotherapy (CCRT) for

high-risk cases

Class II RH QM-B Hysterectomy (Class II RH)

Estimated enrollment
(participants)

700 240 500 538

RFS, relapse-free survival; OS, overall survival; DFS, disease-free survival; FIGO, international federation gynecology and obstetrics; MRI, magnetic resonance imaging; LEEP, loop
electrosurgical excision procedure; RH, radical hysterectomy; QM, Querleu-Morrow; SH, simple hysterectomy; CCRT, concurrent chemoradiotherapy; *, FIGO stage 2008; **, FIGO
stage 2018.
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the same as a Piver class III procedure [15]. In JCOG 1101,
the control group of the observational study includes patients
who also underwent a Piver class III radical hysterectomy with
pelvic lymphadenectomy.
As for the experimental arm, all studies except for SHAPE

define a Piver class II radical hysterectomy as a new, less
radical, standard hysterectomy with minimal parametrectomy
for early-stage cervical cancer; however, slight differences
exist. In JCOG 1101, the anterior layer of the vesicouterine
ligament is cut and a part of the parametrial tissue is removed
for more than 1.5 cm to the pelvic side wall and vaginal canal,
with perivaginal tissue from 1.5 cm to 2 cm as part of the study
procedure. The posterior layer of the vesicouterine ligament
was not resected [12]. In CGOG-001, after separating the
ureter, half of the uterosacral ligament and from 1 to 2 cm of the
vagina were resected [14]. The entire vesicouterine ligament
is preserved. In QMBCHECC, in accordance with a Querleu
and Morrow type B hysterectomy, the ureter is mobilized
laterally, allowing transection of the paracervix at the level
of the ureteral tunnel [15]. This resection involves a stan-
dard partial resection of the uterosacral peritoneal fold of the
rectouterine (dorsal parametrium) and vesicouterine (ventral
parametrium) ligaments. Ten millimeters of the vagina, from
the caudal edge of the cervix or tumor, is resected; however,
the paravaginal tissues are not radically resected. A Piver class
II radical hysterectomy, modified radical hysterectomy, and
Querleu and Morrow type B hysterectomy are predominantly
the same although slight differences exist. In contrast, in
SHAPE, an extrafascial simple hysterectomy with a pelvic
lymphadenectomy is considered experimental and involves the
removal of the uterus with cervix but not adjacent parametria.
A maximum of 0.5 cm of vaginal cuff is removed to allow for
the complete removal of the cervix.
In CGOG-001, a hysterectomy is performed laparoscopi-

cally. In SHAPE, a variety of experimental procedures are
performed, including abdominally, laparoscopically or robot-
ically. In contrast, in JCOG1101 only abdominal procedures
are carried out.

3.2.4 Adjuvant therapy followed by
hysterectomy
In JCOG1101, patients showing pelvic lymph node metasta-
sis or parametrial involvement as determined by pathological
examination undergo whole-pelvis irradiation with weekly cis-
platin. The performance of postoperative adjuvant therapy in
the other three studies is unknown.

4. Discussion

In the last century, standard curative surgery for patients with
invasive cervical cancer involved radical hysterectomy fol-
lowing adjuvant radiotherapy, including the wide resection
of parametrium and vagina with paravaginal tissue, and a
systematic pelvic lymphadenectomy. However, complica-
tions followed many cases of radical hysterectomy, particu-
larly severe neurogenic bladder that persisted on a long-term
basis. Other common complications are: urinary tract fistula,
ureteral stenosis, bowel dysfunction including constipation,
sexual dysfunction, and lymphocystis and lymphedema caused

by lymphadenectomy [6, 16–18]. In order to minimize a
curative hysterectomy, two research strategies were employed:
In so-called “minimally invasive surgery”, that is laparoscopic
or robotic radical hysterectomy with pelvic lymphadenectomy,
the existing surgical approach is changed, but the extent of re-
moving parametrium basically remains unchanged. In 2018, a
multicenter phase III noninferiority randomized controlled trial
was completed to assess whether minimally invasive surgery
was not inferior to open abdominal radical hysterectomy with
pelvic lymphadenectomywith respect to disease-free and over-
all survival (LACC Clinical Trial) [19]. In this study, the
main inclusion criteria for patients were FIGO stage IA or
IB1 disease, and a tumor size ≤4 cm. Standard surgery was
a Piver class II or III radical hysterectomy with pelvic lym-
phadenectomy by open laparotomy, and experimental surgery
was a radical hysterectomy with pelvic lymphadenectomy by
laparoscopic or robotic procedure. The primary outcome was
the disease-free survival rate at 4.5 years. It was found that
91.9% of enrolled patients had stage IB1 disease. Disease-
free survival at 4.5 years was 86.0% with minimally inva-
sive surgery and 96.5% with open surgery, but noninferiority
was not statistically analyzed. A lower disease-free survival
rate was noted for minimally invasive compared with open
surgery (91.2% and 97.1%, respectively, after 3 years and the
hazard ratio (HR) for disease recurrence or death was 3.74
(95% confidence interval (CI); 1.63–8.58). Lower overall
survival was also observed with minimally invasive surgery
(93.8% and 99.0%, respectively, after 3 years) and the HR for
death from any cause was 6.00 (95% CI; 1.77–20.30). This
study concluded that minimally invasive radical hysterectomy
with pelvic lymphadenectomy in patients with cervical cancer
was associated with a higher rate of recurrence and a lower
rate of disease-free survival than the open approach; overall
survival was also lower. Thus, minimally invasive surgery
might not be effective for patients with FIGO stage IB1 dis-
ease, which might adversely affect the oncologic outcomes
of SHAPE or OGOG-001. The second research strategy is
resecting a smaller portion of the parametrium near the cervix
without compromising radicality, regardless of abdominal,
laparoscopic or robotic radical hysterectomy. Additionally,
when demonstrating the efficacy of a new, less radical surgical
procedure, a Phase III randomized controlled trial is considered
the gold standard. The present review is derived from this
viewpoint.
The impossibility of evaluating pathological parametrial in-

volvement before an operation means a biological indicator
that correlates with this is therefore required. Tumor size is
one of the independent prognostic factors used to assess patient
survival, cancer recurrence, and the incidence of pathological
parametrial involvement. Kasamatsu et al. [20] reviewed 461
patients with FIGO stage IB cervical cancer who underwent a
Piver class III radical hysterectomy with pelvic lymphadenec-
tomy according to pathological tumor size (≤2 cm, >2 to
≤4 cm, and >4 cm). It was found that the incidence of
pathological parametrial involvement in the ≤2 cm group was
significantly lower (2%) than in>2 to≤4 cm (13%) or>4 cm
(29%) groups (both p<0.001). The 5-year overall survival rate
was significantly higher in the ≤2 cm group (97%) compared
with >2 to ≤4 cm (90%) and >4 cm (70%) groups (both p
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< 0.001). Covens et al. [21] evaluated 842 patients with
FIGO stage IA1/2 and IB1 disease who underwent radical
hysterectomy with pelvic lymphadenectomy. The incidence
of pathological parametrial involvement in patients with a
tumor size ≤2 cm, negative pelvic lymph nodes, and depth
of stromal invasion ≤10 mm was 0.6%. Derks et al. [22]
reviewed 2124 patients with FIGO stage I/II disease who un-
derwent radical hysterectomy with pelvic lymphadenectomy.
A multivariate analysis for disease-free survival revealed an
independent association with radical hysterectomy with pelvic
lymphadenectomy type (less radical or radical) in favor of
more radical parametrectomy (HR; 2.0, 95% CI; 1.6–2.5). On
further examination, a comparison of the tumor size ≤2 cm
group (HR; 1.9, 95%CI; 1.0–3.7) with the>2 cm group did not
reveal a difference, meaning that the extent of parametrectomy
was not associated with survival among patients with a tumor
size ≤2 cm. Such retrospective studies concluded that radi-
cal hysterectomy with pelvic lymphadenectomy and minimal
parametrectomy was suitable for FIGO stage IB patients with
a tumor size ≤2 cm.
In the observational JCOG study (JCOG0806-A) [13], 323

patients with FIGO stage IB1 with a tumor size ≤2 cm, as
measured by MRI (n = 238), cone biopsy (n = 51), and both
MRI and cone biopsy (n = 34), who underwent a class III
radical hysterectomy with pelvic lymphadenectomy showed a
low incidence of pathological parametrial involvement (1.9%).
Therefore, measuring the cervical tumor size by MRI preoper-
atively, in addition to cone biopsy, is warranted for FIGO stage
IB patients with a tumor ≤2 cm, particularly as MRI is simple
and non-invasive compared to cone biopsy. Additionally,
cone biopsy is limited by having to obtain intact diagnostic
specimens from patients with endocervical disease.
The study of Landoni et al. [8] (2001) did not find a signif-

icant difference in overall and disease-free survival between
Piver class II and III radical hysterectomy with pelvic lym-
phadenectomy groups, and concluded class II radical hysterec-
tomy with pelvic lymphadenectomy was suitable for patients
with FIGO stage IB–IIA cervical cancer. However, more
than half of patients with a tumor size >4 cm in both class
II and III radical hysterectomy with pelvic lymphadenectomy
groups underwent radiotherapy after surgery. Tumor size was
found to predict a requirement for adjuvant radiotherapy (p
= 0.000003). Adjuvant radiotherapy was given to 80% of
patients in the tumor >4 cm group and 46% of patients in
the tumor ≤4 cm group. Patients who received radiotherapy
showed increased urologic morbidity. Urologic complications
for class III versus class II arms showed a relative incidence
risk of 1.9; for class II + radiotherapy versus class III it was
1.7 and for class III + radiotherapy versus class III it was 2.3.
Moreover, compared to patients who exclusively underwent
radical hysterectomy with pelvic lymphadenectomy (0/109),
those treated with adjuvant radiotherapy showed a higher inci-
dence (9/129, 6.9%) of leg edema. In this study, the eligibility
criteria neglected to define tumor size, and patients with a
small tumor size were thought to be suitable for hysterectomy
with minimal parametrectomy in any subsequent randomized
controlled trial study.
In another study by Landoni (2012), overall survival be-

tween class I and III groups did not show a significant dif-

ference, with morbidity rates higher for class III than class
I [9]. The incidence of radiotherapy was high despite the
eligibility criteria setting a limit on a tumor diameter ≤4 cm.
Radiotherapy was given to 69% of patients in the class I group
and 55% of patients in the class III group. For patients who
underwent radical hysterectomy, both groups showed higher
morbidity rates in patients who received radiotherapy: 46% in
the class I group and 83% in the class III group. Although
overall survival between conventional Piver class III and class
I/II radical hysterectomy groups did not significantly differ
according to both Landoni et al. [8, 9] studies (2001) (2012),
the frequency of postoperative radiotherapy should be reduced
in subsequent new randomized controlled trials.
Tumor size is restricted to under 2 cm in the three ongoing

randomized controlled trials, except for QMBCHECC. As
mentioned in the preceding section, the inclusion criteria of
QMBCHECC, including FIGO stages (2018) IA1, IA2, IB1,
IB2 or IIA1 with a tumor size ≤4 cm, appear to relate to
tumors that are slightly larger. With regard to a smaller tumor
size, only QMBCHECC inclusion criteria include FIGO stage
IA1. A stage IA1 tumor equates to a microinvasive tumor,
and for a tumor with no lymph vascular space invasion (LVSI),
simple hysterectomy has been sufficient [23]. Cervical coniza-
tion has also been used for fertility preservation. A simple
hysterectomy or type II radical hysterectomy with pelvic lym-
phadenectomy have become almost acceptable for a stage IA1
tumor with LVSI [23]. A FIGO stage IA1 tumor might be too
small for randomized controlled trials of radical hysterectomy
with pelvic lymphadenectomy and minimal parametrectomy
considering morbidity due to radical hysterectomy with pelvic
lymphadenectomy. Presently, Piver class II radical hysterec-
tomy with pelvic lymphadenectomy is a standard procedure
for FIGO stage IA2 disease [23]. In SHAPE, for patients with
IA2 disease, a simple hysterectomy with lymphadenectomy
is considered experimental. Therefore, for patients with IA2
disease a simple hysterectomy may be a new, less extensive
surgery depending on this study’s outcomes.
Regarding types of radical hysterectomies, a simple hys-

terectomy is experimental only in SHAPE; Piver type II radical
hysterectomy, including a modified radical hysterectomy or
Querleu and Morrow type B hysterectomy, is offered in the re-
maining three randomized controlled trials as an experimental
procedure. Therefore, the inclusion criteria for SHAPE include
a tumor size≤2 cm as well as cervical stromal invasion limited
to less than 10 mm or 50%; pelvic lymph node metastasis is a
major exclusion criterion.
Two randomized controlled trials set overall survival as

a primary endpoint, which is considered suitable as a study
objective. In phase III randomized controlled trials of less
radical hysterectomy for early-stage cervical cancer, the over-
all survival rate directly benefitted patients, highlighting its
importance as a primary endpoint.
In conclusion, currently, phase III randomized controlled tri-

als of optimal curative hysterectomywith minimal parametrec-
tomy are ongoing. Although several differences exist in terms
of primary outcome measures, eligibilities or types of surgical
procedures, a standard, less radical curative hysterectomy with
minimal parametrectomy for patients with early-stage cervical
cancer may be established instead of traditional Piver class
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III radical hysterectomy with pelvic lymphadenectomy after
the demonstration of its noninferiority with regard to overall,
disease-free or recurrence-free survival.

AUTHOR CONTRIBUTIONS

TK—Conceptualization; Writing—original draft; Data cura-
tion. TA—Writing—review. All authors contributed to edito-
rial changes in the manuscript. All authors read and approved
the final manuscript.

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

Not applicable.

ACKNOWLEDGMENT

The authors would like to thank funding support from AMED
(21ck0106588h0002).

FUNDING

This study was supported by Practical Research for Innovative
Cancer Control from Japan Agency for Medical Research and
Development (AMED) (21ck0106588h0002).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES
[1] PiverMS, Rutledge F, Smith JP. Five classes of extended hysterectomy for

women with cervical cancer. Obstetrical & Gynecological Survey. 1975;
30: 220–223.

[2] Kasamatsu T, Onda T, Sawada M, Kato T, Ikeda S, Sasajima Y, et
al. Radical hysterectomy for FIGO stage I–IIB adenocarcinoma of the
uterine cervix. British Journal of Cancer. 2009; 100: 1400–1405.

[3] Kasamatsu T, Onda T, Sawada M, Kato T, Ikeda S. Radical hysterectomy
for FIGO stage IIB cervical cancer: clinicopathological characteristics
and prognostic evaluation. Gynecologic Oncology. 2009; 114: 69–74.

[4] Bandy LC, Clarke-Pearson DL, Soper JT, Mutch DG, MacMillan J,
Creasman WT. Long-term effects on bladder function following radical
hysterectomy with and without postoperative radiation. Gynecologic
Oncology. 1987; 26: 160–168.

[5] Scotti RJ, Bergman A, Bhatia NN, Ostergard DR. Urodynamic changes
in urethrovesical function after radical hysterectomy. Obstetrics &
Gynecology. 1986; 68: 111–120.

[6] Zanolla R, Monzeglio C, Campo B, Ordesi G, Balzarini A, Martino G.
Bladder and urethral dysfunction after radical abdominal hysterectomy:
rehabilitative treatment. Journal of Surgical Oncology. 1985; 28: 190–
194.

[7] Carenza L, Nobili F, Giacobini S. Voiding disorders after radical
hysterectomy. Gynecologic Oncology. 1982; 13: 213–219.

[8] Landoni F,ManeoA, CormioG, Perego P,Milani R, CarusoO, et al. Class
II versus class III radical hysterectomy in stage IB–IIA cervical cancer: a
prospective randomized study. Gynecologic Oncology. 2001; 80: 3–12.

[9] Landoni F, Maneo A, Zapardiel I, Zanagnolo V, Mangioni C. Class I
versus class III radical hysterectomy in stage IB1–IIA cervical cancer.
a prospective randomized study. European Journal of Surgical Oncology.
2012; 38: 203–209.

[10] Clinical Trials.gov. Explore 421,553 research studies in all 50 states and
in 221 countries. 2022. Available at: https://clinicaltrials.gov
(Accessed: 18 January 2022).

[11] Japan Registry of Clinical Trials. 2022. Available at: https://jrct.
niph.go.jp/ (Accessed: 18 January 2022).

[12] Kunieda F, Kasamatsu T, Arimoto T, Onda T, Toita T, Shibata T, et al.
Non-randomized confirmatory trial of modified radical hysterectomy for
patients with tumor diameter 2 cm or less FIGO Stage IB1 uterine cervical
cancer: Japan clinical oncology group study (JCOG1101). Japanese
Journal of Clinical Oncology. 2015; 45: 123–126.

[13] Kato T, Takashima A, Kasamatsu T, Nakamura K,Mizusawa J, Nakanishi
T, et al. Clinical tumor diameter and prognosis of patients with FIGO stage
IB1 cervical cancer (JCOG0806-A). Gynecologic Oncology. 2015; 137:
34–39.

[14] SunH, CaoD, ShenK, Yang J, XiangY, Feng F, et al. Piver type II vs. type
III hysterectomy in the treatment of early-stage cervical cancer: midterm
follow-up results of a randomized controlled trial. Frontiers in Oncology.
2018; 8: 568.

[15] Querleu D, Morrow CP. Classification of radical hysterectomy. The
Lancet Oncology. 2008; 9: 297–303.

[16] Averette HE, Nguyen HN, Donato DM, Penalver MA, Sevin B, Estape
R, et al. Radical hysterectomy for invasive cervical cancer: a 25-year
prospective experience with the Miami technique. Cancer. 1993; 71:
1422–1436.

[17] Bergmark K, Avall-Lundqvist E, Dickman PW, Henningsohn L, Steineck
G. Vaginal changes and sexuality in women with a history of cervical
cancer. New England Journal of Medicine. 1999; 340: 1383–1389.

[18] Zullo MA, Manci N, Angioli R, Muzii L, Panici PB. Vesical dysfunctions
after radical hysterectomy for cervical cancer: a critical review. Critical
Reviews in Oncology/Hematology. 2003; 48: 287–293.

[19] Ramirez PT, Frumovitz M, Pareja R, Lopez A, Vieira M, Ribeiro R, et al.
Minimally invasive versus abdominal radical hysterectomy for cervical
cancer. New England Journal of Medicine. 2018; 379: 1895–1904.

[20] Kasamatsu T, Ishikawa M, Murakami N, Okada S, Ikeda S, Kato T, et al.
Identifying selection criteria for non-radical hysterectomy in FIGO stage
IB cervical cancer. Journal of Obstetrics and Gynaecology Research.
2019; 45: 882–891.

[21] Covens A, Rosen B, Murphy J, Laframboise S, DePetrillo AD, Lickrish
G, et al. How important is removal of the parametrium at surgery for
carcinoma of the cervix? Gynecologic Oncology. 2002; 84: 145–149.

[22] Derks M, van der Velden J, de Kroon CD, Nijman HW, van Lonkhuijzen
LRCW, van der Zee AGJ, et al. Surgical treatment of early-stage cervical
cancer: a multi-institution experience in 2124 cases in the Netherlands
over a 30-year period. International Journal of Gynecologic Cancer. 2018;
28: 757–763.

[23] National Comprehensive Cancer Network. 2022. Available at:
https://www.nccn.org/professionals/physician_gls/pdf/
cervical.pdf (Accessed:18 January 2022).

How to cite this article: Takahiro Kasamatsu, Arimoto
Takahide. Phase III clinical trials of radical hysterectomy with
minimal parametrectomy for patients with early-stage cervical
cancer: a review. European Journal of Gynaecological Oncology.
2022; 43(4): 12-18. doi: 10.22514/ejgo.2022.026.

https://clinicaltrials.gov
https://jrct.niph.go.jp/
https://jrct.niph.go.jp/
https://www.nccn.org/professionals/physician_gls/pdf/cervical.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cervical.pdf

	Introduction
	Methods
	Results
	Completed randomized controlled trials
	Ongoing randomized controlled trials
	Study design
	Eligibility criteria
	Surgical techniques
	Adjuvant therapy followed by hysterectomy


	Discussion

