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Abstract

Objective To evaluate the safety and efficacy of laparoscopic radical hysterectomy (LRH) for cervical cancer, in terms of
morbidity and short-term oncologic outcome following LRH’s introduction into Japan.

Methods We conducted a retrospective analysis of patients with early-stage cervical cancer (FIGO staging IA2, IB1, and
ITA1) who underwent LRH from Dec 2014 to Dec 2016. We assessed the morbidity, overall survival (OS) and recurrence-
free survival (RFS), and prognostic factors for RFS.

Results A total of 251 patients were included from 22 facilities across Japan. There were 8 cases of stage IA2 cervical
cancer, 226 of IB1, and 17 of IIA1. The median operating time was 343 min and the median blood loss was 190 ml. Two
patients (0.8%) had a postoperative complication with a Clavien—Dindo classification of grade 3 or higher. After a median
follow-up time of 15.6 months, the 2-year RES was 87.4%, and the 2-year OS was 97.8%. When the 2-year RFS rate was
compared with whether the patient pathologically had tumors of less than 2 cm, versus 2 cm or more, the RFS was 95.8%
and 80.4%, respectively. Multivariate analysis found that tumor size and the route of lymph node removal were independent
prognostic factors for recurrence.

Conclusion When LRH was first introduced into Japan, we found that the route of lymph node removal was an independent
prognostic factor for recurrence in addition to large tumors (>2 cm). Our results suggest that prognosis may be secured by
paying attention to the lymph node removal route.
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TLRH Total laparoscopic

TRRH Total robotic radical hysterectomy

MIS RH Minimally invasive surgery for radical
hysterectomy

oS Overall survival

Introduction

Radical hysterectomy (RH) is the accepted best treatment for
early-stage cervical cancer. Various RH techniques have been
utilized, based predominantly around an open radical hyster-
ectomy (ORH), but more recently many retrospective studies
have indicated the safety and feasibility of using laparoscopic
radical hysterectomy (LRH). In the appropriately selected
cervical cancer patient, LRH has proven benefits over ORH,
including significant reductions of blood loss, pain, duration of
hospital stay and wound complications, among other benefits
[1]. However, there have been only a few studies comparing
LRH and ORH regarding long-term recurrence and survival
rates [2-4].

In 2018, the results of the Laparoscopic Approach to Car-
cinoma of the Cervix (LACC) were reported [5]. The study
found that, compared to ORH, total laparoscopic RH (TLRH)
and total robotic RH (TRRH) seemed to be associated with
higher recurrence rates and worse overall survivals. Most
previous studies of the safety and efficacy of LRH had been
retrospective examinations of single-facility results, with the
authors usually being seasoned laparoscopic surgeons, which
might have skewed their results [6—8]. Significant concerns
were immediately raised world-wide over the oncological
safety of any minimally invasive surgery (MIS) for RH.

Unexpectedly at almost the same timing as the LACC
report, in 2018, LRH first became a national-insurance-paid
procedure in Japan. We set out to conduct a first of its kind
in-depth nation-wide multicenter evaluation of the safety
and efficacy of LRH, as routinely conducted under real-life
situations by trained surgeons. Our study looked at data from
22 facilities nationwide involving 251 LRH conducted fol-
lowing LRH’s initial introduction into Japan. This period
was concurrent with LRH being classified as an “advanced
medical care procedure” for cervical cancer, but, impor-
tantly, prior to LRH becoming covered by national health
insurance. We analyzed the data for perioperative compli-
cations and for oncological prognoses following the initial
introduction period.

Methods
Study design and patients

This study was designed as a multi-institutional retrospec-
tive study of women with early-stage cervical cancer who
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underwent laparoscopic radical hysterectomy plus pelvic
lymphadenectomy (LRH + PLN) from December 2014 to
December 2016. We included only LRH for FIGO stage IA2,
IB1, IIA1 cervical cancer, and only results from surgeons
who completed three or more LRH surgeries during the
study period. We excluded patients who received modified
RH, or radiation or concurrent chemo-radiation therapy as
their primary treatment, or who received neoadjuvant chem-
otherapy before the LRH.

Collected data and their definition

We collected patient, perioperative, and short-term progno-
sis data from medical records. The patient parameters col-
lected were: age, number of previous pregnancies and par-
ity, height, body weight, body mass index (BMI), operation
time, perioperative blood loss, transfusion, type of surgery
(i.e., nerve-sparing or ‘other’). Surgical data collected were:
surgeon certification (endoscopic surgery and/or gyneco-
logic oncology), use of a uterine manipulator, type of col-
potomy, route of lymph node specimen removal, periopera-
tive complications, duration of hospital stay, readmission,
FIGO stage, histopathologic subtype, pTNM classification,
pathological tumor size, stromal invasion, lymphovascular
space invasion, lymph node involvement and adjuvant ther-
apy. When utilized, adjuvant therapy consisted of concurrent
chemoradiotherapy or chemotherapy.

Complications were subdivided into intraoperative and
postoperative complications. Postoperative complications
were further subdivided according to the Clavien—-Dindo
classification system into less than grade III (< III)—or
grade III or higher (>1II). Bladder dysfunction was defined
as voiding difficulty requiring reinsertion of a Foley catheter
or clean intermittent catheterization after 30 postoperative
days.

Statistical analyses

Overall survival (OS) was defined as the time interval from
initial surgery to death from any cause. Recurrence-free
survival (RFS) was defined as the time from initial surgery
to recurrence or cancer-related death, whichever occurred
first. We considered RFS as being suitable for appraising
the clinical value of the prognostic factors due to the rarity
of deaths in this study.

Continuous and categorical variables were summarized
by median (min—max) and frequency (percent), respectively.
RFS was estimated using the Kaplan—-Meier method. We
performed comparisons using the log-rank test. The 95%
confidence interval (CI) for a specific-time RFS rate was
calculated using Greenwood’s formula. Univariate and
multivariate analyses using the Cox proportional hazards
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regression model were performed to calculate the hazard
ratio (HR) and 95% CI for RFS.

For multivariate analysis, Model 1 included five pre-spec-
ified prognostic factors (tumor type, pN, tumor diameter,
vascular invasion, and method for lymph node removal).
Model 2 included only the tumor diameter and the method of
lymph node removal; in Model 1, these variables had p <0.1.
A value of p <0.05 for the two-sided test was considered to
be significant. All statistical analyses were performed using
SAS software (version 9.4; SAS Institute, Inc., Cary, NC,
USA).

Ethics

This study conformed to the Ethical Principles for Medical
Research Involving Human Subjects and was approved by
the Institutional Review Board of the Japanese Gynecologic
Oncology Group (No. 16152-4).

Results

The characteristics of the 251 LRH cases we examined are
summarized in Table 1. The distribution of FIGO stages
during this time period was eight cases of FIGO stage A2

(3.2%), 226 1B1 (90%) and 17 11A1 (6.8%). During the
same period, the number of cases of ARH open surgery at
these participating institutions was seven IA2 (2.5%), 231
IB1 (83.4%) and 39 IIA1 (14.1%). The median pathologi-
cal tumor diameter was 2.0 cm (range 0-7.7). RO resec-
tion was achieved in all patients. The perioperative details
are shown in Table 2. Median operating time was 343 min
(range 159-742). Median blood loss was 190 ml (range 0-2,
100). Intra- and post-operative complications are shown in
Table 3. Main complications encountered following LRH
consisted of vascular, bladder, ureteral, and obturator nerve
injuries. Similar to what occurs during open laparotomy
radical hysterectomy, the perioperative visceral injuries
were predominantly related to the urinary tract. In 251
cases, an intraoperative urinary tract injury occurred in
three cases [bladder in two (0.8%), ureter in one (0.4%)].
Based on the Clavien—Dindo complication classification
system, there were only 0.8% cases of postoperative com-
plications of grade III or higher, with a conversion rate of
0.4%. The median follow-up for this retrospective study was
15.6 months (range 1.0-33.2). During follow-up, 22 patients
had a recurrence, of which three patients died of the disease.
The location of tumor recurrence was divided amongst the
vault, pelvis, abdomen, and distant and/or multiple sites.
The distribution of recurrence sites was eight (36%) in the

Table 1 Patient characteristics

Variable (n=251) Category
Age (year), median (range) 44 (23-78)
BMI (kg/cmz), median (range) 21 (14.7-32.5)
FIGO stage 1A2 8 32%
IB1 226 90.0%
A1 17 6.8%
Histologic type Squamous cell carcinoma 143 57.0%
Adeno carcinoma 84 33.4%
Adenosquamous cell carcinoma 20 8.0%
Others 4 1.6%
Tumor diameter (cm), median (range) 2 0-7.7)
Parametrial involvement Present 19 7.6%
Absent 232 92.4%
Resection margin involvement Present 0 0%
Absent 251 100%
Lymph node involvement Present 39 15.5%
Absent 212 84.5%
LVSI Present 107 42.6%
Absent 144 57.4%
Adjuvant treatment Yes 109 43.4%
No 142 56.6%
Type of adjutant treatment CCRT or RT 44 17.5%
Chemotherapy 65 25.9%

LVSI Lymphovascular space involvement, BMI Body mass index, F/IGO International Federation of Gyne-
cology and Obstetrics, CCRT Concurrent chemoradiotherapy, RT Radiotherapy
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Table2 Summary of operative

) Variable (n=251) Category
details

Operation time (min), median (range) 343 (159-742)

Blood loss (ml), median (range) 190 (0-2100)

Number of harvested LN, median (range) 32 2-87)

Transfusion No 219 87.2%
Autologous transfusion 30 12.0%
Allogeneic blood transfusion 2 0.8%

Use of uterine manipulator, n (%) Yes 57 22.7%
No 194 77.3%

Route of lymph node retrieval, n (%) Trans abdominal 161 64.1%
Trans vaginal 90 35.9%

Route of uterine retrieval, n (%) Trans abdominal 1 0.4%
Trans vaginal 250 99.6%

Converted to laparotomy, 1 (%) Yes 1 0.4%
No 250 99.6%

Hospital stay (days), median (range) 13 (5-41)

Table 3 Intraoperative and postoperative complications

Intraoperative complications, n (%)

Vascular injury 3(1.2%)
Obturator nerve injury 2 (0.8%)
Bladder injury 2 (0.8%)
Bowel injury 2 (0.8%)
Ureteral injury 1(0.4%)
Postoperative complications* n (%)

Bladder dysfunction 64 (25.5%)
Lymphedema 3(1.2%)
Lymph cyst 4 (1.6%)
Infectious lymph cyst 3(1.2%)
SSI 7 (2.8%)
Vaginal dehiscence* 1 (0.4%)
Ileus 1(0.4%)
Gait disturbance 1 (0.4%)
Rectovaginal fistula* 1(0.4%)

SS1 surgical site infection
*Clavien-Dindo Classification>Grade III

vault, six (27%) in the pelvis, one (5%) in abdomen, two
(9%) were distant from the primary tumor, and five (23%)
patients had multiple sites of recurrence. The one- and
two-year RFS rates were 92.4% (88.0-95.2), and 87.4%
(80.0-92.2), respectively (Fig. 1B). The one- and two-year
OS was 99.6% (96.9-99.9) and 97.8% (93.1-99.3) (Fig. 1,
panels A, C, and E). Among the five pre-specified prognostic
factors that we examined for Model 1, pT, tumor diameter
and lymphovascular space invasion were found to be signifi-
cant factors for RFS by univariate analysis (Table 4). The
multivariate model with these same five factors revealed
that tumor diameter affected recurrence (HR, 3.82 [95% CI:
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1.06-13.80]) (Table 5, Model 1). In Model 2, this multivari-
ate model (Table 5) included factors with p <0.1 in Model 1.
The HR [95%CI] of tumor diameter and route of lymph node
removal were, respectively, HR, 5.26 [95% CI 1.55-17.77]
and 4.43 [1.02-19.20]. Kaplan—Meier curves were drawn for
tumor diameter and route of lymph node removal (Fig. 1,
panels D and F, respectively).

Discussion

LRH for cervical cancer was found to have such significant
advantages over traditional ORH that American, European,
and several Asian countries neighboring Japan were quick
to adopt LRH when it first appeared. However, LRH’s intro-
duction into Japan was delayed. Gynecological laparoscopic
surgery in Japan began for reproductive medicine and benign
gynecological diseases. LRH, a technically challenging pro-
cedure, was initially received with caution by gynecologic
oncologists more comfortable with the traditional ORH
approach.

Because of improvements in techniques and equipment,
laparoscopic surgery for endometrial cancer was approved
for use under insurance in Japan in 2014 and LRH for cervi-
cal cancer was simultaneously approved as an ‘advanced
medical care’, a designation required before a procedure
can receive official insurance coverage. In April of 2018,
LRH was approved as a ‘surgery under insurance’. LRH is,
thus, relatively new to Japan. The nationwide oncologic out-
come for LRH, especially during its critical implementation
period, had never before been intensively examined.

The feasibility of a surgical technique can be evaluated
by several factors: the operative data and the intraoperative
and postoperative morbidities. Given that the retrieval of a
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Fig. 1 Kaplan—Meier analysis of overall survival and recurrence-free survival in patients with entire cohort (a, b), tumors < 2 cm or < 2 ¢m (c,

d) and transvaginal lymph removal (e, f)

minimum of 20 pelvic lymph nodes is the gold standard for
adequate lymphadenectomy [9], our patients were generally
considered to have received better-than-adequate surgery
because the median number of resected lymph nodes was
32 and the positive surgical margin rate was 0% among the
251 cases.

Even in experienced hands, LRH surgery is a relatively
time-consuming procedure. From the systematic review by
Wang et al., the mean operative time for LRH in other coun-
tries is 251.5 min (+78.3), whereas ORH is 4% (11 min)
shorter (240.0 min+85.1) [1]. In the present study, during
the introduction period in Japan, the median operative time
for LRH was 337.5 min. The longer duration is accounted for

by the newness of LRH to most surgeons in the 22 facilities
reporting here, so there was a cautious and steep learning
curve.

Another nationwide multicenter study in Japan surveyed
perioperative complications occurring after an open radi-
cal hysterectomy for clinical stage IB-IIB cervical cancer.
Among their 693 patients, an intraoperative urinary tract
injury occurred in 22 cases [bladder in 12 (1.7%), ureter
injury in 10 (1.4%)], and a postoperative urinary tract fistula
occurred in seven cases (1%)] [10]. In our study, an intraop-
erative urinary tract injury occurred in 1.2% of cases and no
postoperative fistula occurred.
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(E) Overall survival
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Fig. 1 (continued)

In our survey, 82.5% of the patients (207 of 251
patients) were treated by a surgeon certified for conduct-
ing minimally invasive surgery and gynecologic oncology
(Table 4). This, in addition to the painstaking time taken,
would explain why the complication rate for LRH during
this break-in period in Japan was so relatively low.

Regarding oncological prognosis, the median follow-
up period looking for recurrence was 15.6 months. This
observation period is too short yet for a significant sta-
tistical analysis. According to our data, 22 patients had a
recurrence during their observation period, three of whom
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died of the disease. Due to the short follow-up period, it
is too early to derive an OS with any confidence from the
small number of recurrence events thus far.

The one- and two-year RFS rates were 92.4% (88.0-95.2),
and 87.4% (80.0-92.2), respectively (Fig. 1b). However,
when the RFS rate at two years is compared with patients
having larger tumor diameters, <2 cm versus >?2 cm, the
difference was 95.8% versus 80.4%, respectively. Although
the patients’ backgrounds might be different, the recurrence
rate in our study is higher than that reported in the LACC
trial, where the three-year RFS was 91.2%. Also, the 80.5%
REFES for cases with a tumor two centimeters or larger was
less than ideal when compared to existing ARH data of
JCOGOB806A (RFS at 5 year was 87.1% with a clinical tumor
size of 2 cm <) [11]. Although our institutions performed
these operations with varied experience and technique, we
analyzed the risk factors for recurrence. Interestingly, from
multivariate analysis, tumor size and route of lymph node
removal were independent prognostic factors for recurrence.

Tumor diameter has long been known to be a risk factor
for recurrence [11]. This is the first report that describes the
lymph node removal route through the abdomen as being an
independent risk factor for recurrence. Of the 22 recurrent
cases, 21 were from cases of lymph node removal through
abdomen and only one was through the vagina. Since there
was no relationship between the site of recurrence and the
lymph node removal route, and there is no case of recurrence
at the trocar site, we are as yet unable to explain why the
transabdominal removal route increases the risk of recur-
rence. However, surgical procedures, such as the lymph
node removal route, are often consistent among surgeons
and facilities, so we plan further investigations to elucidate
the reason for this risk factor of recurrence by extending
the observation period and examining the details of any
surgical procedures which might have a relationship with
tumor recurrence. Details of the surgical technique used in
the LACC trial were not fully disclosed, so it is impossible
for us to compare their results with ours. In our analysis,
there is still the possibility that other specific LRH surgical
techniques may be playing roles in the risk of recurrence.

The obvious elephant in the room is the fear, among
surgeons who undergo MIS RH, that there are risks that
an intraoperative manipulation of the tumor or a careless
intracorporeal colpotomy might cause an inadvertent dis-
semination of tumor cells, the recurrence of which could
compromise their survival [12].

Using PubMed and the search words “laparoscopic radi-
cal hysterectomy”, we reviewed all relevant papers published
prior to the 2017 LACC report; the details of this review are
shown in Table 6 [references 2, 3, 6, 16-39]. We excluded
reports that lacked operative data or details of the procedure,
were from the same author or institution, were a multicenter
study, used preoperative chemotherapy or radiotherapy, used
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Table 4 Univariate analyses for Variable Category or unit n Univariate model (n=251)
Recurrence-free Survival
HR 95% CI p value
Age at first treatment One year 251 0.98 0.94-1.02 0.2414
BMI >20 155 1
<20 9% 1.69  0.73-3.90 0.2188
Stage FIGO 2010* 1A2 8 1
IB1 226 1.500 0.21-190.99  0.7847
IV 17 2998 0.24-413.73  0.4943
Tumor type Adenocarcinoma 84 1
Squamous cell carcinoma 143 5.69 1.31-24.70 0.0203
Adenosquamous cell carcinoma 20 485 0.68-34.48 0.1146
Other 4 1120  1.01-124.45  0.0493
pT Ial, Ia2, Ibl, Ilal 212 1
b2, ITA2, IIb 39 414 1.77-9.72 0.0011
pT Ial, Ia2,Ibl, Ial 212 1
1b2,ITA2 20 412 1.47-11.57 0.0072
IIb 19 417 1.35-12.95 0.0134
pN Absent 212 1
Present 39 219 0.85-5.61 0.1037
pM* Absent 249 1
Present 2 312 0.02-22.82 0.4400
Tumor diameter <2cm 103 1
>2cm 140 491 1.45-16.60 0.0104
Stromal invasion <12 165 1
>1/2 8 132 0.56-3.09 0.5231
LVSI Absent 144 1
present 107 3.29 1.33-8.11 0.0097
Number of metastatic lymph nodes <2 228 1
22 23 1.83  0.54-6.22 0.3344
Number of harvested lymph nodes <20 40 1
>20 211 1.25 037424 0.7162
Ascites cytology* Not performed 99 1
Negative 149 0.71 0.31-1.63 0.4295
Positive 3 1.43  0.01-11.08 0.8127
Operation
Number of cases per facility >10 cases 190 1
<10 cases 61 1.47  0.60-3.62 0.3987
Surgeon’s certification Gynecology Oncology and MIS 207 1
Other 44 105 0.35-3.12 0.9275
Operation time <360 min 139 1
>360 112 133 0.57-3.10 0.5040
Bleeding volume 100 ml 251 093  0.74-1.19 0.5767
Use a manipulator Yes 57 1
No 194 1.18  0.43-3.21 0.7465
Colpotomy method Through vagina 36 1
through abdomen 214 1.60  0.37-6.83 0.5282
Uterus removal route* Through vagina 250 1
Through abdomen 1 3.58  0.03-26.57 0.3896
Lymph node removal route Through vagina 90 1
Through abdomen 161 4.13 0.95-17.88 0.0577
Intraoperative complication* Absent 241 1
Present 10 045  0.004-3.22 0.5815

HR Hazard Ratio, CI Confidence Interval, MIS Minimally Invasive Surgery

*Firth’s correction was performed. Bold type indicates that the p-value was <0.10
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Table 5 Multivariate analyses for Recurrence-free Survival

Variable Category Model 1 (n=243) Model 2 (n=243)
HR 95% C1 p-value HR 95% C1 p-value

Tumor type Adenocarcinoma 1

Squamous cell carcinoma 3.54 0.74-16.86 0.1127

Adenosquamous cell carcinoma 4.59 0.61-34.72 0.1401

Other 9.90 0.79-123.89 0.0754
pN Absent 1

Present 1.36 0.50-3.71 0.5458
Tumor diameter <2cm 1 1

>2cm 3.82 1.06-13.80 0.0406 5.26 1.55-17.77 0.0076
Vascular invasion Absent 1

Present 1.28 0.45-3.61 0.6403
Lymph node removal route Through vagina 1 1

Through abdomen 3.57 0.81-15.76 0.0933 4.43 1.02-19.20 0.0464

Model 1 is a full model. The model 2 included only tumor diameter and lymph node removal method, which these variables had p <0.1 in model

1
HR Hazard Ratio, CI Confidence Interval

laparoscopy-assisted radical vaginal hysterectomy, used
robot-assisted surgery, or reported on less than 20 cases. In
the 27 papers that met our criteria, we also reviewed for the
use of a uterine manipulator, the use of a cuff-closure tech-
nique, the presence or absence of vaginal manipulation, and
details of the lymph node collection route [13].

From our review of papers published prior to the LACC
report, we found that most surgeons were indifferent to the
use of a manipulator or the method of vaginal incision—
almost all used a uterine manipulator and an intracorporeal
colpotomy without creating a vaginal cuff to isolate the cer-
vical tumor. If particular laparoscopic surgical techniques,
such as the use of a uterine manipulator and intracorporeal
colpotomy, are in fact significantly affecting prognosis, then
the use of an improved intracorporeal colpotomy proce-
dure might yet allow the MIS RH procedure to survive and
evolve. The results of LACC trial provided a valuable oppor-
tunity to reconsider the LRH procedure. After the LACC
report, promising results using the vaginal cuff-closure
technique to isolate the cervical tumor were reported [14,
15]. An investigation that is now in progress should clarify
whether technical issues surrounding LRH, such as the isola-
tion of the cervical tumor during colpotomy, or the use of a
uterine manipulator, can improve outcomes.

We acknowledge that our study has several limitations.
First, it is a retrospective study and has a non-randomized
design. Second, we have not been able to verify the precise
surgical techniques used, i.e., the colpotomy method, or as
to whether the surgeons choose the cuff-closure technique,
or if they performed an intracorporeal colpotomy. Third, the
mean of the duration of the follow-up period is thus too short
for reaching any definitive conclusions about OS yet.

@ Springer

We believe that the primary strength of this study is
that the data are from the early stages of the nation-wide
introduction of LRH that have never before been inten-
sively investigated. Previous reports of LRH outcomes in
other countries were conducted mostly by seasoned sur-
geons, so their results are unlikely to reflect the real-world
experiences of the average surgeon as they begin their use
of LRH. Our report reflects the multicenter, nation-wide
experience of the early years of introducing LRH for cer-
vical cancer into Japan. Our data are valuable because it
will provide real-world data concerning the real risks and
benefits of LRH for other counties, as they begin introduc-
ing LRH.

In addition, we have already launched a supplementary
survey, as JGOG 1081 s-Al, which includes a survey of
details the surgical procedures used, such as the colpot-
omy technique and the specimen removal method with a
longer follow-up period of our patient population. From
such studies, we should be able to establish comprehensive
guidance for LRH surgical techniques so as to improve
outcomes for our patients.

Conclusion

When LRH was first introduced into Japan, we found that
the routes of lymph node removal were independent prog-
nostic factors for recurrence in addition to large tumors
(22 cm); our results suggest that prognosis may be secured
by paying attention to the lymph node removal route.



425

International Journal of Clinical Oncology (2021) 26:417-428

(06 [og] (z10D)

68SOIKS SAYILG) 89 ## 1€ #%9C #%008 #%0LT VN v X (0] VII-CVI 811 Hf SuoH
[62] (T100)

9'86 (47 VN %L1 +68¢ #L8T VN v X VN VII-VI 0L Hf Suemy
(3eq) [ou (8¢l (¢100)

001 0 *6C *L'9C VN %067  -TWOpQe suen) q X O VI ¢ L Yoswrs
(Ts6 (826 (2] (z100)

SO K Q) ¥'66 SAAILS) 09 +69 *E£VE *6LE *9¥T VN v X VN VII-ZVI €9T Hf weN
[LZ] (010D)
D[ oIowWoy

VN VN VN %61 *9LT %S9T VN X X O 141 S uojue)

[eurdea

pue [eu [ot]

VN 0 81~9 %9T #x08C #x00C -TWopqe suex) v X O VII-VI L8 (0100) A uays
[s2] (6002)

VN 9¢T #x9C x0T VN S61 VN X X O VII-VI 7T d DISMazdIqo§
(3eq) [+2] (8002)

001 T'L ##E1 - #x00C #+01€  [euldea suen q X O 14I-V1 LS Vv ouusa[ed
[¢c]
(Seq) reu (L00D) X

001 0 #x0C «1€ x00C *81€ -TWOpQE suen) v X O VI VI 0¢  Ajsueyseyez
(3eq) [zl (L00T)

06 8¢l *9T «1T %69€ xC9C  [eulSea suen q X O VII-41 06 I ASuenp
[9]
(Seq) (L002) dS

001 8T #%9€ #%81 #5971 ##C6  [BUISEA SUBn) X X X 14dI-¢VI 8yC  Ieyequiejung
(3eq) reu [12] (L00T)

VN L'L ##SOF *S'€T #%SS #x96]  -TWOpqe suex) X X O 191-1VI 9 N Tuoz[ey
[0z] (9002)

0 0 #%8 #x€1 #%00C  #xSTEE VN X X O 14I-¢v1 81  Ld zemuwey
(Seq) reu [61] (S002)

001 0 ##CE #1°61 #x00t #G8C  -TWOpQE suen X X O 141-¢VI LT V-OURION-TID
(sqm) aqmy (I [81] (€002)

001 9L #%S'9€ ##xST #+00C #+01C  [euldea suen X X KewreDdN  gAD VIIVI 6¢ [V IrewisqQ
(Seq) reu eIneyds [L1] (200T)

VN €¢ 09-+¢C #*€°GI +0SY #1CC -TWOpQe suen v PSYIPOIN VN 14d1-¢VI 0€ 1D 99
(L'68SId [91] (z002)

9¢6 SO 1K G LG ¢or #8°99 +P€ *STT %S0T VN X X O dI-cv1 8L AN soyuidg

(%) (qyuour) [eAOWX AInp anbruyo9) J0)e|
(%) (SO) (SHY) 9rex porrad dn () (urw) Qwn opou ydwAy -001d  amsopd yn) -ndruewr our [REX
QJelI [RAIAING QOUALINOY MO[[O] SIUNOD TEPON sso] poolg oanerxdp joomnoy [eurSep Jo o3es) -19)n jo a3es() age1s QDI Tequny  (1eaK) 0Ny

[e1n DDV Y} Jo Jusweounouue ay3 o3 Jorid syrodoy 9 ajqer

pringer

a's



International Journal of Clinical Oncology (2021) 26:417-428

426

Awojod[oo [eurdeA 1) pue ‘QInso[o [euIeA g ‘2Inso[d pue Awojod[od [euISeA [y ‘QInpaooid [eurSeA U] "UBIPIA xs ‘UBIA %

(Seq) Teu l6€]
I'Lé6 (4% VN %*$CC *CCE %61 -Twopqe suen q X O CVII-CVI €8 (L10D) 9IN
[s€]
£¢6 L91 #x9¥ %x9'9C %x8CC %061 VN v X @) cvII-1dl 0¢  (L10D) Lnuz
[L€] (910D
§'¢6 99 #4760 #%6°0C #x0C1 #x0L1 VN VN X O 14dI-¢vI Sy [D uopuay
(Seq) Teu [9€] (91020)
796 601 #xx5'EY xx0C xx001 VN -TWopqe suen q X O IVII-IVI 8 INY ezl
(€16 (€1 (9100)
(T€61£6)9¢6  SAAILG) '8 *£€'89 xL8'8C x91¢ E ¢4 VN v X VN CVII-TVI €0¢ M Suep
[s€l
(Seq) Teu #100) O
9'L6 VN sl 1 #x91 ##LST #x09C  -lWopqe suen X X o cdr-1dl Iy so[nodpsuy
[vel (S102)
86 € %1€ x¥'6C xx08 %S1C VN VN VN O 1dI-¢vI 09 onayv
[e€] (v10D)
001 4 %8¢ xL'CT e 4 «VST VN v X O VII-4dl or M Suoy
(3eq) Teu [zel (€100)
VN VN VN *€C x0T x[[C -TWopqe suen q X O CVII-TVI 0s 0D Suoy)
(96 (1€l (T100)
VN SH¥1£6) 6T %81 x0'0C %CSE %89C VN v X VN VII-1 SOI1 HD ou)
(%) (qyuour) [eAOWAX AInp anbruyo9) J0)e]
(%) (SO) (SAY) el pourad dn (ur) (urw) own opou ydwA| -0001d  amsop yn)  -ndiuew our 3041
JJel [RAIAINS QOULINOIY MO[[O SIUNOD [BPON sso] poolg oanerxdp joomnoy  [eurSep Jo o3es) -19)n jo a3es() 93e)s OD[J ToqunN  (1edK) Joyny

(ponunuoo) 9sjqey

pringer

Qs



International Journal of Clinical Oncology (2021) 26:417-428

427

Acknowledgements We would like to thank Dr. G. S. Buzard for the
editing of our manuscript, and Ms. H Abe for contributing to data
collection.

References

10.

11.

12.

13.

14.

15.

16.

Wang YZ, Deng L, Xu HC et al (2015) Laparoscopy versus
laparotomy for the management of early stage cervical cancer.
BMC Cancer 15:928

Nam JH, Park JY, Kim DY et al (2012) Laparoscopic versus
open radical hysterectomy in early-stage cervical cancer: long-
term survival outcomes in a matched cohort study. Ann Oncol
23(4):903-911

Wang W, Chu HJ, Shang CL et al (2016) Long-term oncological
outcomes after laparoscopic versus abdominal radical hysterec-
tomy in stage IA2 to IIA2 cervical cancer. Int J Gynecol Cancer
26(7):1264-1273

Malzoni M, Tinelli R, Cosentino F et al (2009) Total laparo-
scopic radical hysterectomy versus abdominal radical hyster-
ectomy with lymphadenectomy in patients with early cervical
cancer: our experience. Ann Surg Oncol 16:1316-1323
Ramirez PT, Flumovitz M, Pareja R et al (2018) Minimally inva-
sive versus abdominal radical hysterectomy for cervical cancer.
N Eng J Med 379:1895-1904

Puntambekar SP, Palep RJ, Puntambekar SS et al (2007)
Laparoscopic total radical hysterectomy by the Pune tech-
nique: our experience of 248 cases. J Minim Invasiv Gynecol
14(6):682-689

XuH, Chen Y, Li Y et al (2007) Complications of laparoscopic
radical hysterectomy and lymphadenectomy for invasive cervi-
cal cancer: experience based on 317 procedures. Surg Endosc
21:960-964

Pomel C, Atallah D, Le Bouedec G et al (2003) Laparoscopic
radical hysterectomy for invasive cervical cancer: 8-year experi-
ence of pilot study. Gynecol Oncol 91:534-539

Panici PB, Scambia G, Baiocchi G et al (1991) Technique
and feasibility of radical para-aortic and pelvic lymphadenec-
tomy for gynaecologic malignancies: a prospective study. IntJ
Gynecol Cancer 1:133-140

Machida H, Matsuo K, Furusawa A et al (2019) Profile treatment-
related complications in women with clinical stage IB-IIB cervical
cancer: a nationwide cohort study in Japan. PLoS ONE 7:1-15
Kato T, Takashima A, Kasamatsu T et al (2015) Clinical tumor
diameter and prognosis of patients with FIGO stage IB1 cervical
cancer (JCOC0806-A). Gynecol Oncol 137:34-39

Kong TW, Chang SJ, Piao X et al (2016) Pattern of recurrence
and survival after abdominal versus laparoscopic/robotic radi-
cal hysterectomy in patients with early cervical cancer. J Obstet
Gynaecol Res 42:77-86

Gottschalk E, Lanowska M, Chiantera V et al (2011) Vaginal-
assisted laparoscopic radical hysterectomy: rationale, technique,
results. JSLS 15(4):451-459

Kanao H, Matsuo K, Aoki Y et al (2019) Feasibility and outcome
of total laparoscopic radical hysterectomy with no-look no-touch
technique for FIGO IB1 cervical cancer. J Gynecol Oncol 30:1-12
Kohler C, Hertel H, Herrmann J et al (2019) Laparoscopic radi-
cal hysterectomy with transvaginal closure of vaginal cuff - a
multicenter analysis. Int J Gynecol Cancer 29(5):845-850
Spirtos NM, Eisenkop SM, Schlaerth JB et al (2002) Laparo-
scopic radical hysterectomy (type III) with aortic and pelvic
lymphadenectomy in patients with stage I cervical cancer: surgi-
cal morbidity and intermediate follow-up. Am J Obstet Gynecol
187(2):340-348

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Lee CL, Huang KG, Jain S et al (2002) Comparison of laparo-
scopic and conventional surgery in the treatment of early cervi-
cal cancer. J] Am Assoc Gynecol Laparosc 9(4):481-487
Obermair A, Ginbey P, McCartney AJ (2003) Feasibility and
safety of total laparoscopic radical hysterectomy. ] Am Assoc
Gynecol Laparosc 10(3):345-349

Gil-Moreno A, Puig O, Pérez-Benavente MA et al (2005) Total
laparoscopic radical hysterectomy (type II-III) with pelvic lym-
phadenectomy in early invasive cervical cancer. J Minim Invasive
Gynecol 12(2):113-120

Ramirez PT, Slomovits BM, Soliman PT et al (2006) Total
laparoscopic radical hysterectomy and lymphadenectomy: the
M.D. Anderson Cancer Center experience. Gynecol Oncol
102(2):252-255

Malzoni M, Tinelli R, Cosentino F et al (2007) Feasibility, mor-
bidity, and safety of total laparoscopic radical hysterectomy with
lymphadenectomy: our experience. J Minim Invasive Gynecol
14(5):584-590

Li Guangyi, Yan X, Shang H et al (2007) A comparison of lapa-
roscopic radical hysterectomy and pelvic lymphadenectomy and
laparotomy in the treatment of Ib-Ila cervical cancer. Gynecol
Oncol 105(1):176-180

Zakashansky K, Chuang L, Gretz H et al (2007) A case-controlled
study of total laparoscopic radical hysterectomy with pelvic lym-
phadenectomy versus radical abdominal hysterectomy in a fellow-
ship training program. Int J Gynecol Cancer 17(5):1075-1082
Pellegrino A, Villa A, Fruscio R et al (2008) Total laparoscopic
radical hysterectomy and pelvic lymphadenectomy in early
stage cervical cancer. Surg Laparosc Endosc Percutan Tech
18(5):474-478

Sobiczewski P, Bidzinski M, Derlatka P et al (2009) Early cer-
vical cancer managed by laparoscopy and conventional sur-
gery: comparison of treatment results. Int J Gynecol Cancer
19(8):1390-1395

Shen Y, Wang Z (2010) Total laparoscopic radical hysterectomy
for treatment of uterine malignant tumors: analysis of short-term
therapeutic efficacy. J] Huazhong Univ Sci Technolog Med Sci
30(3):375-378

Canton Romero JC, Anaya-Prado R, Rodriguez-Garcia HA et al
(2010) Laparoscopic radical hysterectomy with the use of a modi-
fied uterine manipulator for the management of stage IB1 cervix
cancer. J Obstet Gynecol 30(1):49-52

Simsek T, Ozekinci M, Saruhan Z et al (2012) Laparoscopic
surgery compared to traditional abdominal surgery in the man-
agement of early stage cervical cancer. Eur J Gynecol Oncol
33(4):395-398

Hwan JH, Yoo HJ, Joo J et al (2012) Learning curve analysis of
laparoscopic radical hysterectomy and lymph node dissection in
early cervical cancer. Eur J Obstet Reprod Biol 163(2):219-223
Hong JH, Choi JS, Lee JH et al (2012) Can laparoscopic radical
hysterectomy be a standard surgical modality in stage [A2-1IA
cervical cancer? Gynecol Oncol 127(1):102-106

Choi CH, Lee JW, Lee YY et al (2012) Comparison of laparo-
scopic-assisted radical vaginal hysterectomy and laparoscopic
radical hysterectomy in the treatment of cervical cancer. Ann Surg
Oncol 19(12):3839-3848

Chong GO, Lee YH, Hong DG et al (2013) Robot versus lapa-
roscopic nerve-sparing radical hysterectomy for cervical cancer:
a comparison of the intraoperative and perioperative results
of a single surgeon’s initial experience. Int J Gynecol Cancer
23(6):1145-1149

Kong TW, Chang SJ, Lee J et al (2014) Comparison of laparo-
scopic versus abdominal radical hysterectomy for FIGO stage IB
and IIA cervical cancer with tumor diameter of 3 cm or greater.
Int J Gynecol Cancer 24(2):280-288

@ Springer



428

International Journal of Clinical Oncology (2021) 26:417-428

34.

35.

36.

37.

Ditto A, Martinelli F, Bogani G et al (2015) Implementation of
laparoscopic approach for type B radical hysterectomy: a compari-
son with open surgical operations. Eur J Surg Oncol 41(1):34-39
Angelopoulos G, Etman A, Cruickshank DJ et al (2015) Total
laparoscopic radical hysterectomy: a change in practice for the
management of early stage cervical cancer in a U.K cancer center.
Eur J Gynaecol Oncol 36(6):711-715

Laterza RM, Uccella S, Casarin J et al (2016) Recurrence of early
stage cervical cancer after laparoscopic versus open radical sur-
gery. Int J Gynecol Cancer 26(3):547

Rendon GJ, Echeverri L, Echeverri F et al (2016) Outpatient
laparoscopic nerve-sparing radical hysterectomy: a feasibility
study and analysis of perioperative outcomes. Gynecol Oncol
143(2):352-356

@ Springer

38.

39.

Zhu T, Chen X, Zhu J et al (2017) Surgical and pathological out-
comes of laparoscopic versus abdominal radical hysterectomy
with pelvic lymphadenectomy and/or para-aortic lymph node sam-
pling for bulky early-stage cervical cancer. Int ] Gynecol Cancer
27(6):1222-1227

Nie JC, Yan AQ, Liu XS (2017) Robotic-assisted radical hys-
terectomy results in better surgical outcomes compared with the
traditional laparoscopic radical hysterectomy for the treatment of
cervical cancer. Int J] Gynecol Cancer 27(9):1990-1999

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.



	A retrospective assessment of the safety and efficacy of laparoscopic radical hysterectomy in Japan during the early years following its introduction: a Japanese Gynecologic Oncology Group study (JGOG1081S)
	Abstract
	Objective 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design and patients
	Collected data and their definition
	Statistical analyses
	Ethics

	Results
	Discussion
	Conclusion
	Acknowledgements 
	References




