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ABSTRACT

OBJECTIVES: Online education and certification programs which help most gynecologic surgeons to

advance, improve and prove their skills. However, the benefits of such distant programs in terms of com-

plication rate and operation time has not been evaluated so far. The aim of this study was to report the

improvement of a single surgeon’s learning curve in total laparoscopic hysterectomy who had no previ-

ous mentorship/fellowship education, working in a rural district hospital before and after the completion

of a distant on-line education and certification program - Gynaecological Endoscopic Surgical Education

and Assessment.

STUDY DESIGN: Medical records of patients who underwent total laparoscopic hysterectomy between

May 2015 and December 2018 were retrospectively reviewed and grouped based on the certification

date of the surgeon, Group 1 before and Group 2 after certification. Groups were compared for variables

that impact the learning curve (operation time, complications and conversion to laparotomy)

RESULTS: Of the 57 women eligible for evaluation 30 had total laparoscopic hysterectomy in Group 1

and 27 had total laparoscopic hysterectomy in Group 2. BMI, number of vaginal/cesarean births, previ-

ous abdominal/pelvic surgeries, operation indications, uterine weight, adnexectomy, and adhesiolysis

rates, transfusion requirements, and the decrease in hemoglobin before and after operation were simi-

lar between the groups (p>0.05). Operation time was significantly shorter in Group 2 (83 min vs.116 min,

p<0.0001). 

CONCLUSION: Thirty total laparoscopic hysterectomy operations seem enough to reach a plateau in

the learning curve for gynecologists working in rural areas with limited facilities who cannot afford

lengthily and expensive fellowship/mentorship programs, after completing distant online certification pro-

grams.
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Introduction

Hysterectomy for benign conditions is the most common

gynecological operation performed globally (1). It can be

done abdominally, vaginally or laparoscopically. The

American Association of Gynecologic Laparoscopists

(AAGL) recommends minimal invasive surgery whenever

feasible (2). However, despite the advantages of the laparo-

scopic route such as less severe pain, bleeding, infection, post-

operative adhesion formation, and shorter hospital stay, only

20% of hysterectomies are performed laparoscopically in

USA (3-5). Besides the equipment cost and longer operation

time, one obstacle for wider use of laparoscopy is the longer

learning curve compared to abdominal hysterectomy (5,6).

It is proven that operation times and complication rates de-

crease considerably after reaching a plateau in the learning

curve and fellowship education programs are highly effective

(7-9). However, it is hard for most gynecologists to be en-
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rolled in such rather lengthily and expensive programs.
Instead, but not a one-to-one substitute for fellowship pro-
grams, is the on-line education and certification programs that
help most gynecologic surgeons to advance, improve and
prove their skills. However, as far as we know, the benefits of
such distant programs in terms of complication rate and oper-
ation time has not been evaluated so far. 

The aim of this study is to report the improvement of a sin-
gle gynecological surgeon’s learning curve in laparoscopic
total hysterectomy (TLH) in a rural district hospital before and
after the completion of a distant on-line learning and certifica-
tion program-Gynaecological Endoscopic Surgical Education
and Assessment (GESEA). 

Material and Method

This was a retrospective study reviewing the medical
records of patients who underwent TLH performed by a single
gynecologic surgeon between May 2015 and December 2018
at Karcabey Hospital, a small general district hospital in Bursa
province. Institutional review board approval was not ob-
tained because of the retrospective nature of the study. The
study was conducted in accordance with the Declaration of
Helsinki. Permissions required for the study were taken. Only
patients with simple hysterectomy (with or without removal of
adnexa) were included. Patients with additional surgical pro-
cedures were excluded.

The data regarding the demographics, preoperative med-
ical and surgical history (including previous pelvic surgeries,
pelvic inflammatory disease, endometriosis), physical exami-
nation findings, indication for surgery, type of the procedure,
total operating time, uterine weight, pathology reports, dura-
tion of hospital stay, and immediate intraoperative and post-
operative complications were collected. Intraoperative com-
plications included bleeding requiring transfusion; bladder,
bowel, and ureteral injury; subcutaneous emphysema; and un-
intended conversion to abdominal hysterectomy.
Postoperative complications were classified as 1) major: hem-
orrhage requiring treatment, fistula formation, thrombosis,
embolism, or reoperation within 8 weeks or 2) minor: fever;
infiltration of the vaginal vault (clinically palpable and painful
mass or sonographically detected mass more than 4 cm with-
out complaints); wound complications; and others (urinary
tract infections, etc).

Gynecologist postgraduates are authorized and licensed
for every kind of operation in the gynecological field by the
ministry of health in Turkey. Likewise, there are no codes or
regulations prohibiting the gynecologist from performing any
kind of laparoscopic operation by stipulating the completion
of any certification program.   

The 1st author, IB, following the completion of the gyne-
cologic specialization education program in 2012, was able to

perform simple laparoscopic operations such as tubal ligation,
salpingectomy, and ovarian cyst excision. After completing
many national and international education programs certifica-
tion programs, he assisted a colleague experienced in laparo-
scopic hysterectomy during 2015 which is followed by per-
forming 10 laparoscopic hysterectomy operations under su-
pervision. Then he started to perform advanced laparoscopic
operations as a single surgeon.

The performance of the surgeon (İ.B.) regarding the main
focuses of interests such as total operating time (beginning
with the first skin incision and ending with the last closure of
an incision), intraoperative complications and conversion to
laparotomy before and after completion of online distant edu-
cation program- GESEA were compared. GESEA is a struc-
tured online diploma program of ESGE (Europen Society of
Gynecologic Endoscopy) for gynecological endoscopy com-
posed of three steps. In the first step, a theoretical exam is
taken following online training. In the second step, trainees
are asked to perform practical skill training by using the
GESEA tools during courses at the Academy, or in other
GESEA Training or Diploma Centers, and during ESGE con-
gresses or events for residents and inexperienced endoscopic
surgeons. In the third step, the Bachelor practical exams at an
accredited GESEA Diploma Centre are taken. GESEA Level
1 Bachelor certificate is granted following completion of all
steps successfully. The surgeon in the present study (IB) ob-
tained The European Academy of Gynecological Surgery
Bachelor in Endoscopy Certificate and European Society of
Gynecological Endoscopy ESGE Bachelor in Endoscopy
Diploma in November 2017. Patients were divided into two
groups based on the date of operation whether a patient is op-
erated before (Group 1) or after (Group2) the granting of
diploma.

Surgeons exclusion criteria included anesthetic contraindi-
cations for laparoscopic surgery, total uterine prolapse >Grade
1 and pelvic relaxation requiring an additional vaginal or ab-
dominal procedure, presumed extensive intraabdominal pelvic
adhesions, estimated uterine weight 1000>g, patient with
BMI>45, more than 3 previous pelvic or abdominal surgery
and history of pelvic radiotherapy.

Surgical technique
Informed consent was routinely obtained. Patients used a

rectal enema the night before the hysterectomy. The surgical
team was composed of four individuals: one attending sur-
geon, two assistants with one handling the camera and the
other using a uterine manipulator and one scrub nurse. All pa-
tients received standard prophylactic 1 g cephalosporin or 600
mg of clindamycin IV in patients allergic to penicillin at the
beginning of surgery. General anesthesia was administered via
endotracheal intubation. 

The patients were placed in a modified lithotomy position
with the hips extended at 180° and the knees flexed at nearly
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90°. Pneumoperitoneum was generated using a Veress needle

inserted through the umbilicus until the intra-abdominal pres-

sure was 12 mmHg. A 10 mm trocar was inserted through the

umbilicus for the camera. Three additional 5 mm ports with

one placed 5 cm left of the umbilicus and the two others were

placed 2 cm medial and superior to the anterior superior left

iliac crest. In cases of previous midline vertical surgical scar,

umbilical hernia repair or repeated 3 low transverse incision

history Veress needle was inserted through Palmer’s point. A

RUMI© uterine manipulator with a Koh Cup™ colpotomizer

(Cooper Surgical; Trumbull, Connecticut, US) was introduced

vaginally at the beginning of the procedure. The hysterectomy

was performed using a Ligasure™ Maryland Tip grasping and

dissection instrument (Covidien; Dublin, Ireland) and

monopolar energy modalities. All vascular pedicles were lig-

ated and cut by using the Ligasure™. A circular vaginal inci-

sion was performed with monopolar coagulation. The uterus

was removed from the abdomen through the vaginal cuff. If

uterine morcellation was necessary, it was carried out apex

was closed intracorporeally with interrupted single stitches,

using absorbable suture (VICRYL® suture #1 [JK-10];

Ethicon). We did not perform routine cystoscopy. The speci-

men was sent for pathological investigation. The patients’ he-

moglobin levels were checked preoperatively and on the sec-

ond day after surgery. All patients were evaluated clinically

and by ultrasonography on the day of discharge.

Statistical analysis
The average operating time was determined for each

group. Outcome measures, such as hospital stay and conver-

sion to laparotomy were recorded and evaluated for statistical

significance. Statistical analysis was performed with Student’s

t-test or χ2 test. Trends for the length of surgery were assessed

with univariate lineer regression. R values (correlation coeffi-

cients) and 95% CI were calculated. Probability below 0.05

was considered statistically significant. Welch T-test was used

for comparison with other studies in literature performed on

the learning curve of TLH.

Results

There were 81 patients who had TLH during the study pe-
riod. However, 24 patients were excluded because of the ad-
ditional surgical procedures during TLH leaving 57 women el-
igible for evaluation. 30 of these had TLH before certification
(Group 1) and 27 had TLH after certification of the surgeon
(Group 2).

Demographic features such as age, weight, height, BMI,
gravidity, parity, number of vaginal and cesarean births and
previous abdominal/pelvic surgeries were similar between the
groups (Table I). 

Operation indications, adnexectomy and adhesiolysis rates
during TLH did not significantly differ between the groups
(p>0.05) (Table II). Verres needle was introduced at Palmar
point in three women in Group 1 (one for a previous umbili-
cal hernia operation, one for previous abdominal myomec-
tomy and the other had three previous low-segment transverse
incision plus appendectomy). None had Palmer point entry in
Group 2. We had one bladder injury in Group 1 during dissec-
tion of the bladder, which is diagnosed intraoperatively and re-
paired laparoscopically with double-layer sutures. She did
well with no long-term sequel. Another patient had to be con-
verted to laparotomy due to myoma and uterus weighed 620 g.

There were no significant differences among the groups
for transfusion requirement, preoperative and postoperative
and change in hemoglobin, uterus weight, and the duration of
hospital stay (p>0.05). Operation time was significantly
shorter in Group 2 (83 min vs. 116 min, p<0.0001). The rea-
son for the single transfusion in the study was preoperative he-
moglobin of 8.5 g/dL.

Linear regression analysis shows that operation time got
shorter as the numbers of patients are operated (r=–0.404;
p=0.002) (Figure 1). 

Additionally, operation time is got longer as the uterine
weight increased (r=0.104; p≤0.001) (Figure 2).

Table I: The demographic features of patients.

Group 1 Group 2 

(n=30) (n=27) p

Age 48.03±5.34 47.37±4.32 0.611

Weight 76.20±15.39 75.07±13.68 0.773

Height 160.16±7.93 157.22±7.97 0.164

BMI 29.68±5.56 30.49±5.86 0.595

Gravidity 3.13±2.47 3.44±2.42 0.634

Parity 2.76±2.35 2.81±1.30 0.926

Vaginal delivery 2.50±2.31 2.62±1.36 0.801

Cesarean history 13.3% 11.1% 0.561

Previous abdominal surgery 16 (53%) 10 (37%) 0.280

BMI: Body Mass Index
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Discussion

Advantages, safety and feasibility of TLH compared to ab-
dominal hysterectomy are well established and it became a
standard procedure in gynecologist’s armamentarium in the
last 30 years. However, only a competent surgeon who
reached the plateau of the learning curve can serve the virtues
of laparoscopy to his/her patients safely. Reaching a plateau in
the learning curve and gaining competency in laparoscopic
procedures is generally measured by the number of cases op-
erated with a (1) decreased operation time with a (2) accept-
able perioperative complication rate, and (3) conversion to la-
parotomy (8,10,11). Despite the variables such as the diffi-
culty of operations, motivation, and skill of the surgeon, pres-

ence of supervision or mentorship, quality and expertise of as-
sisting personnel and equipment quality defining the case
number to complete the learning curve is important in the
standardization of gynecologists’ education. However, there is
no standard case number agreed upon to reach a plateau in the
learning curve for laparoscopic hysterectomy (Table III)
(8,10,12-15). Rosen et al. suggested as low as 16 cases in
terms of duration of surgery for a trainee surgeon under su-
pervision in a teaching hospital facility in which the operating
time reduced from 180 minutes to 105 minutes (12).  Twijnstra
et al. concluded that 25 cases suffice under a mentorship pro-
gram to reach a plateau of the learning curve in a teaching hos-
pital (15). Mavrova et al. concluded that the operation time de-
creases after only 20 cases in TLH for inexperienced surgeons

Indication

Group 1 (n=30) Group 2 (n=27) p
AUB 23 (76.7%) 18 (66.7%)

0.170

Myoma uteri 3 (10%) 4 (14.8%)

CPP 0 3  (11.1%)

Adnexal mass 0 1 (3.7%)

CIN 4 (13.3%) 1 (3.7%)

TLH
+ adnexectomy 28 (93.3%) 25 (92.6%) 0.913

+ adhesiolysis 5 (16.7%) 3 (11.1%) 0.547

Veress insertion point Umbilicus 27 (90%) 27 (100%)
0.091

Palmar’s point 3 (10%) 0

Complication Bladder injury 1 (3.3%) 0
0.393

Conversion to laparatomy 1 (3.3%) 0

Operation duration (minutes)

Need for transfusion

Preoperative hemoglobin (g/dL)

Postoperative hemoglobin (g/dL)

Decline in hemoglobin (g/dL)

Uterus weight (g)

Stay in hospital (day)

116.33±33.34

1 (3.3%)

11.30±1.16

10.20±1.19

1.09±0.60

245±175

2.66±0.84

83.14±27.46

0

1.06±1.38

9.8±1.16

1.27±0.63

225±133

2.48±0.70

<0.001*

0.339

0.486

0.208

0.276

0.623

0.374

Table II: Indications and operation features

AUB: Abnormal uterine bleeding,  CPP: Chronic pelvic pain. CIN: Cervical intraepitelial neoplasia. TLH: Total laparoscopic hysterectomy, *statistically
significant

Figure 1: The linear regression analysis curve for the total op-
eration time (r= –0.404; p=0.002)

Figure 2: The linear regression analysis curve of uterus weight
and total operation time (r=0.104; p=<0.001)
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under mentorship with a decrease of the mean

duration of surgery from 136 min to 118 min. But

additional procedures were included in TLH in

some of their cases (14). However, Terzi et al. re-

ported a longer learning curve in their retrospec-

tive series with two inexperienced gynecologists,

up to 75 cases with shortening of operating time

from 76 minutes to 68 min (10). They speculated

that this might be linked to the selection of diffi-

cult cases, higher BMI, large uterine size and the

absence of formal mentorship.

The significant decrease of operation time in

our series from 116 min to 83 min after the first

30 cases following the granting of GESEA certi-

fication is comparable to previous studies. Our

mean total operation time was even shorter than

some of these publications despite the higher

mean BMI of our patients (Table III). This may

result from the patient selection criteria, previous

experience of the surgeon in simpler laparoscopic

operations and/or difference in surgical technique

(We do not routinely perform ureter dissection or

perform cystoscopy routinely). However, the

uterine weight or the history of pelvic/abdominal

surgery, which may create bias, is comparable to

the aforementioned studies except for the uterine

weight in Terzi et al (10).

The complication rate is another measure of

reaching a plateau in the learning curve. The

major complication rate for TLH is reported

below 2% by experts (8,16,17). However, this

low complication rate may not be representative

of inexperienced surgeons such as the gynecolo-

gists in the aforementioned studies discussed

under decreased operation time. We are aware

that we certainly cannot conclude that we

reached the plateau of the learning curve in terms

of complications since we had a small case num-

ber. Nevertheless, we had only one major com-

plication in the study, which was in the first

group. To note, we had also no major complica-

tion in the other 24 patients excluded from the

study due to extra procedures in addition to TLH.

The same may be concluded for the rate of con-

version to laparotomy. 

We think that the completion of the learning

curve of a single surgeon (I.B.) in a rural province

state hospital with limited facilities is the differ-

entiating feature of the present study because of

the previous reports on the learning curve of TLH

were conducted either in a university or teaching

hospital setting. And most had followed a struc-S
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tured fellowship or mentorship program. The surgeon (I.B.)
followed a distant learning GESEA Bachelor in Endoscopy
Certificate program, which included theoretical, video-visual,
training box and auditing studies after performing a few years
of basic - simpler laparoscopic operations such as ectopic preg-
nancy and ovarian cystectomy. He had no structured mentor-
ship or attended a fellowship program. We do not mean to un-
derrate a mentorship/fellowship program which is obviously
more advantageous but for those who cannot afford time and
money, an online distant course may significantly contribute to
the education of surgeons in rural areas.

Another distinctive feature of the present study is that it re-
flects the performance of a single surgeon. Most of the previ-
ous reports included at least two-beginner surgeons.
Examining the performance single surgeon may help to ex-
clude the confounding factors such as the skill of the surgeon.
We also excluded patients with laparoscopic-assisted, laparo-
scopic subtotal hysterectomies in addition to patients with ad-
ditional procedures, which helps to homogenize the results. To
the best of our knowledge, our study is the first to report the
learning curve of a single surgeon in a rural facility after an
online distant education program.

Conclusion 

Thirty TLH operations for benign cases is enough to reach
a plateau in the learning curve for motivated gynecologists
working in rural areas with limited facilities who cannot afford
time and money for lengthy and expensive fellowship/ mentor-
ship programs, especially after completing distant certification
programs provided that surgeon is aware of his own limitations
and selects convenient cases. We assume this is important for
wider use and benefitting our patients from the virtues of TLH
in rural areas instead of referral to tertiary centers.
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