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Abstract

Background Laparoscopic staging is rapidly evolving as

an important surgical approach in the field of gynecology

oncology. However, the specific learning curve associated

with this approach remains poorly investigated. This study

aimed to evaluate the learning curve for laparoscopic

staging of uterine cancers.

Methods A series of 28 consecutive laparoscopic hys-

terectomies with or without pelvic and/or para-aortic

lymph node sampling for the treatment of early and locally

advanced endometrial or cervical cancer were performed

between July 2008 and January 2011. The analyses of the

learning curves of the institution were performed for 20

patients who had undergone pelvic lymphadenectomy and/

or para-aortal lymph node sampling. The learning curve

period has also been compared with the last 26 patients

who received laparotomy staging (‘‘open’’ group) due to

the same diagnosis and by the same surgical team. To

assess the short- and long-term outcomes, we used vali-

dated questionnaires to record the clinical and follow-up

results, any complaints or subjective reports from the

patients, and details of their quality of life. All data were

collected prospectively in a database and reviewed retro-

spectively. The learning was evaluated using the cumula-

tive sum (CUSUM) method.

Results The CUSUM learning curve consisted of two

distinct phases: phase 1 (the initial 9 cases) and phase 2

(the subsequent cases) which presented the mastery phase,

with the operative time of 397.7 ± 63.5 versus

300.6 ± 19.4 min (p \ 0.0001). The significance of the

difference between the two phases and ‘‘open’’ group

changed in terms of number of lymph nodes retrieved,

intra-operative blood loss and hospital stay. The conversion

rate of phase 1 was higher than phase 2 [2 (22.2 %)

respectively 1 (9 %)].

Conclusions This series confirms previous study findings

concerning the feasibility and the safety of laparoscopic

staging and provides information for surgeons in single

centers considering adopting an endoscopic strategy to

monitor the different aspects of outcomes during the

implementation process for internal benchmarking. The

operative outcome of laparoscopic staging intervention

improves with experience. The data reported in this article

suggest that after a learning curve of 9 patients, a relevant

improvement at least regarding the duration of the opera-

tion can be achieved for experienced surgeons who start

performing laparoscopic staging of uterine cancers. How-

ever, due to the limited number of patients as well as

number of para-aortic lymph node sampling procedures,

further studies are required for firm conclusions to be

drawn.
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Introduction

Cervical and endometrial cancers are, respectively, second

and fourth most common malignancy in women worldwide

[1]. The most frequently considered treatment of patients

with these two gynaecologic malignancies is total and

radical hysterectomy, and depending on the histopathologic

findings, the staging procedure can encompass bilateral

salpingo-oophorectomy, pelvic and para-aortic lymph node

dissection, omentectomy, and peritoneal biopsies which

traditionally are performed with laparotomy [2]. During the

last decade, laparoscopic surgery has been widely used

because of its clinical advantages such as reduced post-

operative pain and rapid recovery over open procedures

and has also been considered as an innovation in surgical

instrumentation and technology in gynecologic oncologic

field of surgery [2, 3].

While an increasing number of centers are adopting

minimal invasive strategies in gynecological oncology, the

goal is to identify and set specific quality parameters during

the process. The acquisition of competency in novel sur-

gical techniques represents a ‘‘learning curve’’ [4]. Defin-

ing a learning curve for laparoscopic procedures is a

complex process; however, the identification of the number

of cases necessary to achieve competence is a crucial

factor, which could facilitate more effective training and

integrating the laparoscopic methods [4–12]. The learning

curve, in addition to being a function of the surgeon’s

understanding of the new technique, is improvements in

support staff and peri-operative care [6, 9]. Furthermore, it

is an important aspect of quality assurance in patient care

[10]. A learning curve that defines the number of per-

formed cases necessary to achieve a sufficient level is a

graphic representation of the relationship between the

experiences of performing procedure with the outcome

variables that are of clinical interest [7].

Only a limited number of publications report on multi-

dimensional assessment of the learning curve, including

operating time, conversion rate, intra-operative complica-

tions, and post-operative complications in a new integrated

surgical technique [13–17].

To the best of our knowledge, no study in the field of

laparoscopic staging in cervical and endometrial cancers

has used cumulative sum analysis (CUSUM), which

transforms raw data into running total data deviations from

their group mean, enabling investigators to visualize the

data for trends not discernible with other approaches

[11, 12]. In our institute, at the beginning of integrating

laparoscopic staging, high clinical outcomes including

tumor free resection boarders, complication-less operations

and minimal bleeding have been set as primary aims in all

the patients. Due to this fact, we have only investigated

operating time as the main evaluating factor in our learning

curve and investigated the changes in goal outcomes during

the learning curve. This study aimed to analyze the initial

learning curve for laparoscopic staging in cervical and

endometrial carcinoma using CUSUM methodology.

Materials and methods

In July 2008, it has been started to use laparoscopic

intervention in patients with early stages of endometrial or

cervical cancers at the department for Gynecology and

Obstetrics of the University of Heidelberg Medical School.

Between July 2008 and January 2011, 28 consecutive

patients underwent laparoscopic hysterectomy with or

without pelvic (PEL) and/or para-aortic lymph node sam-

pling (PAS) for the treatment of early and locally advanced

endometrial or cervical cancer at our department. In this

retrospective study, the patients who underwent laparo-

scopic staging in the mentioned period of time (‘‘laparos-

copy’’ group) have been compared with the last

consecutive 28 patients who received laparotomy staging

(‘‘open’’ group). All these patients were preoperatively

diagnosed as early stages of endometrial or cervical cancer

and have been operated by the same team of surgeons.

Demographic data, intra-operative findings, procedures

details, post-operative parameters, morbidities, and out-

comes were collected prospectively in our database and

reviewed prospectively. To assess the short- and long-term

outcomes, we used validated questionnaires to record the

clinical and follow-up results, any complaints or subjective

reports from the patients, and details of their quality of life.

All patients have been followed up for 12–28 months.

The operative time was measured from skin incision to

wound closure at completion. Conversion to open surgery

was defined as any case that could not be completed lap-

aroscopically as planned and that involved extension of the

incision more than necessary for specimen extraction or

creation of an alternative incision to complete the proce-

dure. A complication was defined as any deviation from the

normal intra- or post-operative course. The post-operative

complication has been considered as any morbidity and

readmission within 30 days after surgery. To classify the

severity of the complications, we used the Dindo–Clavien

classification consisting of five grades and two sub-grades.

Surgical technique in the laparoscopic group was com-

pleted as follows: under general anesthesia, the patients

were placed in the dorso-lithotomy position. Mostly, the

4-puncture technique was used, a direct primary trocar was

placed through the umbilicus, and the peritoneal cavity was

inspected. The round ligaments were transected bilaterally,

and paravesical and pararectal spaces were created by blunt

dissection. In cases where para-aortic lymph node sampling

was performed, one more 12-mm trocar was inserted in the
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left upper abdominal quadrant, and camera and surgeon’s

positions were changed. Pelvic lymph node dissection was

extensively performed up to the parametrial area, and para-

aortic lymph node sampling was performed up to the level

of the renal artery with the sampling of para-caval, para-

aortic lymphatic tissue as well as lymphatic tissues

between vena cava and aorta.

A radical hysterectomy was performed as described in

the following: the uterine artery was divided at its origin

from the hypogastric artery. The ureter was then unroofed

and dissected from the parametria and the bladder was

dissected further inferiorly. Then, the anterior and posterior

leaves of the vesico-uterine ligaments were dissected. The

uterosacral and cardinal ligaments were isolated and

resected as close as possible to the pelvic side walls,

depending on whether a type II or type III radical hyster-

ectomy was performed. The vaginal wall was incised cir-

cumferentially with a needle coagulator. The specimen was

removed. In cases where a type I radical hysterectomy or a

simple total laparoscopic hysterectomy was undertaken,

there was no parametrial resection.

Demographic data, operative outcomes, and complica-

tions were analyzed by the Pearson Chi square test, Fisher’s

exact test and Mann–Whitney U test. A two sided p value of

level of significance was defined at p value \0.05. The

statistical analyses were performed using Statistical Pack-

age for Social Sciences (SPSS version 15.0 for Windows;

Chicago, IL, USA).

Regarding the importance of the sufficiently performed

lymphadenectomy and its considerable effect on the com-

plexity of gynecology-oncological operations, the patients

without lymphadenectomy have been compared separately;

the learning curve has only been investigated in patients

received PEL and/or PAS.

We used the cumulative sum (CUSUM) technique for

quantitative assessment of the learning curve in laparoscopic

operations which included PEL or PAS. The CUSUM is the

running total of differences between the individual data

points and the mean of all the data points. The CUSUM was

used to assess the operative time, to calculate the CUSUM,

the cases were arranged chronologically. CUSUM (SN) was

defined as SN ¼
P

Xi � X0ð Þ, when Xi was an individual

attempt and X0 was the mean operative time for all the cases.

After each attempt, scores were sequentially added to the

cumulative scores and was then plotted graphically. This

study was approved by the Ethics committee of the Medical

faculty of the University of Heidelberg.

Results

During the study period of 29 months, 28 patients under-

went laparoscopic staging of early stages of either cervical

or endometrial cancer. All patients in both groups have

been followed up between 12 and 28 months.

The patients in ‘‘laparoscopy’’ group have received the

following intervention: 8 (28.6 %) hysterectomy with or

without adnexectomy/ovariopexy, 13 (46.4 %) hysterec-

tomy with PEL with or without adnexectomy/ovaropexy

and 7 (25 %) hysterectomy with PEL and PAS with or

without adnexectomy/ovaropexy. These staging operations

were done in 17 patients with cervical cancer and 11

patients with endometrial cancer. The used technique in the

patients with cervical cancer was laparoscopic radical

hysterectomy. From 11 patients with endometrial cancer, 5

had undergone total laparoscopic hysterectomy and 6 had

undergone laparoscopic assisted vaginal hysterectomies.

The last 28 patients who received laparotomy staging

(‘‘open’’ group) of early stages of cervical and endometrial

cancer were as follows: 2 (7.1 %) hysterectomy ± adnex-

ectomy/ovaropexy, 19 (67.9 %) hysterectomy with PEL ±

adnexectomy/ovaropexy and 7 (25 %) hysterectomy with

PEL and PAS ± adnexectomy/ovaropexy.

Generally, our ‘‘laparoscopy’’ group was significantly

younger than our ‘‘open’’ group (48.8 ± 11.2 vs. 55.6 ±

10.10; p = 0.02) without any considerable differences in

BMI (26.5 ± 6.0 vs. 26.73 ± 4.9). Previous operations

were reported in 5 (17.9 %) patients in ‘‘laparoscopy’’

group (2 appendectomies, 1 cholecystectomy, 1 cesarean

section (two times), 1 liver transplantation (two times)) and

5 (17.9 %) in ‘‘open’’ group (2 appendectomies, 2 chole-

cystectomies, 1 cesarean section). One patient received

laparoscopic staging after two liver transplantations, which

has been reported previously [18]. The operation time in

the ‘‘laparoscopy’’ group (296.7 ± 94.4 min) was signifi-

cantly longer than ‘‘open’’ group (221.9 ± 64.8 min)

(p = 0.001). The ‘‘open’’ group had a higher blood loss in

comparison to our ‘‘laparoscopy’’ group (231.2 ± 81.6 vs.

131.3 ± 103.8 cc; p \ 0.0001) which was compatible with

delta hemoglobin levels (2.7 ± 0.8 vs. 1.9 ± 0.6 cc;

p = 0.002).

Learning curve

The CUSUM learning curve is shown in Fig. 1. This curve

was observed to consist of two different phases: phase 1

(the initial 9 cases) and phase 2 (the last 11 case) (Table 1).

A comparison of various parameters between these two

phases identified by CUSUM analysis is summarized in

Table 2. Each of these two phases has also been compared

with the ‘‘open’’ group.

In phase 1 comparing to phase 2 as well as ‘‘open’’

group, younger patients with lower BMI have been oper-

ated. In phase 1, we have had 2 (22.2 %) grade IIIb intra-

operative complications (1 bladder injury, 1 ureteral injury)

which ended to conversion to laparotomy. In phase 2, there
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were only 1 (9 %) grade I intra-operative complication

(partial obturator nerve injury) and 1 (9 %) conversion to

laparotomy which was due to impossibility of performing

lymphadenectomy because of considerable intraabdominal

obesity. Total number of harvested lymph nodes has sig-

nificantly increased from phase 1 to phase 2 (17.6 ± 8.4

vs. 24.4 ± 5.5, p value = 0.04), but still lower than

‘‘open’’ group (31 ± 16.6, p \ 0.05). The blood loss in

phase 1 was similar to ‘‘open’’ group (222.2 ± 148.7 vs.

249 ± 79.2 ml, p \ 0.05) but decreased significantly in

phase 2 (79.6 ± 15.6 ml, p = 0.005). The operation time

reduced significantly from phase 1 to phase 2

(397.7 ± 63.5 vs. 300.6 ± 19.4 min, p value\0.0001) but

was still higher than ‘‘open’’ group (228.7 ± 1.5 min,

p = 0.001). The negative resection margin was achieved in

all the patients in 3 studied groups. The details of histo-

pathologic findings have been summarized in Table 3.

Post-operation complications reduced from phase 1

(44 %) to phase 2 (36 %) with no significant differences

between two phases as well as open group (38 %). The

grade I reported complication consisted of the patients’

complaints about sensation, movement and edema in legs

which did not need any interventions. Although hospital

stay showed no significant difference between phase 1 and

‘‘open’’ group (14.8 ± 6.9 vs. 13.4 ± 4.2 days), reached a

considerable better status in phase 2 (vs. 9.6 ± 4.0 days,

p value = 0.01).

In terms of quality of life and post-operative outcomes,

in phase 1 only the patients’ cosmetic satisfaction was

significantly better than ‘‘open’’ group (p = 0.007), this

situation changed to significantly better outcomes in all

parameters including: duration to have pain after surgery

(p = 0.01), post-operative pain strength (p = 0.001), time

to return to normal life (p = 0.003) as well as cosmetic

satisfaction (p = 0.03) (Table 4). No mortality due to the

gynecologic oncology has been reported in these series.

Discussion

The adaptation of new technology, due to moral and ethical

concerns involving patient safety, is a challenge particu-

larly in the practice of medicine [4, 5]. The learning curve

is a graphic representation of the temporal relationship

between the surgeon’s mastery of a specifically assigned

task and the chronological number of cases performed

[6–8]. Although learning theorists often disagree about

what learning curve is, they agree that its affects are clearly

cumulative and may therefore plotted as a curve [10–12].

By cumulative it is meant that somehow the effect of

experience carry over to aid later performance. This

property is fundamental to the construction of learning

curves [4–10]. The CUSUM technique is a method adopted

by the medical profession in the 1970s to analyze the

learning curve for surgical procedure [11, 12] and trans-

forms raw data into running total data deviation from their

group mean, enabling investigators to visualize the data for
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Fig. 1 Cumulative sum for

operative time (CUSUM)

plotted against case number

Table 1 Operating time according to number of the cases in 2 phases

of learning curve

Phase 1 patients’

number

Operating

time (min)

Phase 2 patients’

number

Operating

time (min)

1 387 10 310

2 353 11 267

3 365 12 317

4 350 13 290

5 371 14 315

6 368 15 290

7 545 16 330

8 448 17 320

9 365 18 289

19 280

20 300
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trends not discernible with other approaches [9–12].

Defining a learning curve for laparoscopic procedures is a

complex process; however, the identification of the number

of cases necessary to achieve competence is a crucial

factor, which could facilitate more effective training and

integrating the laparoscopic methods.

We chose CUSUM analysis because meaningful conclu-

sion cannot be drawn from raw data plotted by chronological

cases [11, 12]. We used this method to investigate the

learning curve in staging in early stages of cervix and

endometrial carcinomas. However, to date few series have

reported the learning curve associated with laparoscopic

surgery in gynecology [19–21] and even fewer in gynecol-

ogy oncology [22, 23]. Moreover, to the best of our knowl-

edge, none of them have used CUSUM analysis. Our study

using CUSUM analysis identified 2 unique phases of the

learning curve in the field of laparoscopic staging: phase 1

found to require 9 cases which can represent the initial

learning curve phase and phase 2 represent the mastery

phase, with a reduction in operating time.

Publications investigating the learning curve in laparo-

scopic interventions in gynecology have performed their

analysis used on chronological cases that split into prede-

fined segments with univariate analysis performed to

compare means across segments [19–23]. For instance,

Wattiezet et al. [19], investigating the learning curve of

total laparoscopic hysterectomy in benign uterine diseases,

have compared two groups chronologically based on using

a new uterine manipulator. In a similar study on the

learning curve of total laparoscopic hysterectomy, Garrett

et al. [20] divided the patients into 3 groups with 40

patients. Paek et al. [21] have published the learning curve

for single-port access total laparoscopic hysterectomy, by

dividing the first 100 consecutive cases into 5 groups with

20 patients. Holub et al. [22] have reported the learning

curve of laparoscopic surgery in women with endometrial

cancer by arranging the patients chronologically and

dividing them into 3 groups. Chong et al. [23] have pub-

lished the learning curve of laparoscopic radical hysterec-

tomy with pelvic and/or para-aortic lymphadenectomy in

early and locally advanced cervical cancer, with splitting

the patients into two groups with 50 patients.

Normally, a higher complications rate is expected during

a surgeon’s learning curve [7]. It is demonstrated that

Table 2 Demographic and peri-operative data, comparison between two laparoscopic phases and ‘‘open’’ group

‘‘Laparoscopy’’ group ‘‘Open’’ group (26 patients) p value

Phase 1

(9 patients)

Phase 2

(11 patients)

Phase 1

versus

phase 2

Phase 1

versus

‘‘open’’

group

Phase 2

versus

‘‘open’’

group

Age (mean ± SD, years) 41.22 ± 6.7 54.7 ± 11.7 54.7 ± 9.9 0.007 0.001 0.9

BMI (mean ± SD, kg/m2) 22.5 ± 2.5 27.1 ± 5.5 26.1 ± 7.6 0.03 0.01 0.85

Previous operations 1 (appendectomy) 2 (1 appendectomy,

1 cholecystectomy)

3 (1 appendectomy,

2 cholecystectomy)

– – –

Conversion 2 (22.2 %) intra-

operative

complications

1 (9 %) unexpected

findings

– – – –

Intra-operation complications 2 (22.2 %) grade IIIb 1 (9 %) grade I 1 (3.8 %) grade IIIb

Number of harvested PEL

nodes (mean ± SD)

17.3 ± 7.7 22.5 ± 7.2 30.2 ± 15.8 0.14 0.02 0.13

Number of harvested PAS

nodes (mean ± SD)

– 2 ± 1.3 (7 patients) 5.2 ± 3.1 (7 patients) – – 0.04

Number of total harvested

lymph nodes

(mean ± SD)

17.3 ± 7.7 24.4 ± 5.5 31 ± 16.6 0.04 0.03 0.2

Blood loss (cc) 222.2 ± 148.7 79.55 ± 15.6 249 ± 79.2 0.005 0.52 0.001

Delta Hb 2.3 ± 0.4 1.7 ± 0.6 2.7 ± 0.8 0.02 0.17 0.001

Post-operation

complicationsa
2 grade I 1 grade IIIb

(1 vaginal cuff

hematoma)

2grade I 1 grade IIIb

(wound colloid)

7 grade I 3 grade IIIb (1 wound

hematoma, 2 wound

dehiscence)

– – –

Operation time (min) 397.7 ± 63.5 300.6 ± 19.4 228.7 ± 61.5 \0.0001 \0.0001 0.001

Hospital stay (days) 14.8 ± 6.9 9.6 ± 4.0 13.4 ± 4.2 0.05 0.5 0.01

PEL pelvic lymphadenectomy, PAS para-aortal lymph node sampling
a According to Dindo-Clavien classification
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gradually, the significant decrease of conversion to laparot-

omy and major intra-operative complications could be seen

[19, 22, 23] among these complications—excessive hemor-

rhage and urinary tract injury are the prominent ones [19]. In

our study, the conversion rate decreased from 22.2 % in

phase 1–9 % in phase 2; while reasons of conversions in

phase 1 was intra-operative complications, in phase 2 it was

due to the unexpected finding (intra-operative difficulties

including ventilation problems due to high adiposity)

restricting the operating technique. The intra-operative

complication rate and their complexity decreased from phase

1 to phase 2, in this regard phase 2 has also had better situ-

ation comparing to ‘‘open’’ group. Interestingly, the urinary

tract injuries only happened in phase 1. Blood loss and the

transfusion rate are also the variables that have been

emphasized to decrease in the learning curve [19, 21–23].

In addition, longer operating time is expected during the

learning curve as well [6]. Although the above mentioned

studies [19–23], reporting learning curve in gynecology

laparoscopy, have investigated different fields, all of them

have reported a significant decline in operating time [19, 22,

23]. In our series, we have demonstrated a decline of

approximately 90 min. Chang et al. [23], who have reported

learning curve in laparoscopic staging of cervical cancer,

have also shown a decrease of 100 (325 vs. 225, p \ 0.001)

minutes in operating time. They have also demonstrated the

significant increase of the acquired number of PEL (15.8 vs.

26.9, p \ 0.001). Although we have also shown an increase

in harvested PEL nodes (17.3 vs. 22.5), this difference was

not significant which is similar to the study done by Holub

et al. (12.4 vs. 15.4) [22].

In our study, like other reports [22, 23] the number of

patients who underwent para-aortic lymph node sampling

was too small and their distribution was asymmetrical for

comparison. This can explained by the fact that generally

para-aortic lymphadenectomy is a more challenging pro-

cedure than pelvic lymphadenectomy and thus, achieving

acceptable outcomes in patients needing para-aortic lym-

phadenectomy probably requires a longer learning curve

with special training programs, which must be investigated

in future studies.

Other important aspect of introducing a minimal inva-

sive surgery is the decrease of hospital stay. All the studies

reporting the learning curve have shown a significant

decrease in hospital stay [19–23]. Although in our series,

the hospital stay in phase 1 was similar to ‘‘open’’ group, in

phase 2 we have seen a significant shorter hospital stay in

comparison to ‘‘open’’ group. Between two phases, the

Table 3 Histopathology details of studied groups

‘‘Laparoscopy’’ group ‘‘Open’’ group (26 patients)

Phase 1 (9 patients) Phase 2 (11 patients)

Cervical carcinoma 8 (88.8 %) 5 (45.4 %) 12 (46.2 %)

Endometrial cancer 1 (11.1 %) 6 (54.5 %) 14 (53.8 %)

Histology

Adenocarcinoma 1 (11.1 %) 6 (54.6 %) 16 (61.5 %)

Squamous 8 (88.8 %) 5 (45.5 %) 10 (38.5 %)

Differentiation or grade

Well (G1) 0 1 (9 %) 4

Moderate (G2) 5 (55.5 %) 4 (36.4 %) 15

Poor (G3) 4 (44.4 %) 6 (54.5 %) 7

Nodal involvement

Yes 0 1 (one pelvic node) 1 (one pelvic node)

No 9 (100 %) 10 (90.9 %) 25 (96.2 %)

Lymphovascular permeation

Present 1 (11.1 %) 2 (18.2 %) 2 (7.7 %)

Not present 8 (88.8 %) 9 (81.8 %) 23 (92.3 %)

FIGO stagea Total CC EC Total CC EC Total CC EC

IA 3 (33.3 %) 2 0 2 (18.2 %) 0 2 10 (38.5 %) 4 6

IB 5 (55.6 %) 4 1 8 (36.6 %) 5 3 14 (52.2 %) 8 6

II 1 (11.1 %) 1 0 0 0 0 2 (7.7 %) 1 1

IIIA 0 0 0 1 (9.1 %) 0 1 0 0 0

CC cervical cancer, EC endometrial cancer
a The resection margin in all the patients was negative (R0)
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decrease of 5 days hospital stay can be seen and in the

other study, this has been reported about 3 days [23].

Garret et al. [20] have reported no significant changes

during the learning curve, in the terms of complications,

operating time and bleeding, which could be due to very

high number of teaching cases in this series.

Holub et al. [22] demonstrated that in cases without

lymphadenectomy, there was no significant difference in

operating time, estimated blood loss, rate of conversion to

laparotomy, operative complications and length of hospital

stay among the compared groups which is similar to our

findings.

In terms of quality of life and post-operative outcomes,

we have demonstrated that in cosmetic satisfaction, even in

the phase 1 in comparison to ‘‘open’’ group, we can expect

significantly better outcomes. In phase 2, all the aspects

including post-operative pain, pain strength and time to

return to normal life as well as cosmetic satisfaction have

significant better outcomes (Table 4).

This study demonstrated the feasibility and safety of

performing laparoscopic staging. We have shown that an

initial period is usually necessary for surgeons to become

proficient in this procedure. Our data suggest that after a

learning curve phase of 9 cases, the surgeon may achieve a

higher level of competence and consider offering this

approach to patients presenting with more complicated

cases. Finally, it could be argued that the good outcome

reported in this article is partly reflecting the previous

laparoscopic experience. Undeniably, these facts may have

an impact on the learning curve as well.

To our knowledge, this is the first series to evaluate the

learning curve of laparoscopic staging using a CUSUM

method.

However, due to the limited number of patients as well

as number of para-aortic lymph node sampling procedures,

further studies are required for firm conclusions to be

drawn.
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