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A B S T R A C T

Objective: To identify the superior surgical procedure for endometrial polypectomy based on network meta-
analysis.
Method: Literature retrieval was conducted in globally recognized databases, namely, MEDLINE, EMBASE and
Cochrane Central, to address relative randomized controlled trials (RCTs) investigating the clinical effects of
respective surgical procedure for endometrial polypectomy. Surgical parametric data, including operative time,
success rates and complications, were quantitatively pooled and estimated based on the Bayesian theorem. The
values of surface under the cumulative ranking (SUCRA) probabilities regarding each parameter were calculated
and ranked by various procedures. Node-splitting analysis was performed to test the inconsistency of the main
results and publication bias was assessed by examining funnel-plot symmetry.
Results: After a detailed review, 8 RCTs containing 5 different procedures were finally included for network
meta-analysis. The results indicated that hysteroscopic morcellation possessed the highest possibility of re-
vealing best clinical effects on operative time (SUCRA, 0.49), success rate (SUCRA, 0.90) and complications
(SUCRA, 0.50). Moreover, node-splitting analysis and funnel-plot symmetries illustrated no inconsistency or
obvious publication bias in the current study.
Conclusions: Current evidence demonstrated that hysteroscopic morcellation showed optimal potential superior
clinical effects for endometrial polypectomy compared to other procedures. However, high-quality large sample
trials are still expected, and new investigations on other relative procedures in this field should be included in
the future.

1. Introduction

Endometrial polyps are hyperplastic overgrowths of endometrial
glands that project above the uterine surface. They have a common
pathology and have a high prevalence rate among middle-aged and
elderly women and are usually asymptomatic and discovered as an
incidental finding [1,2]. Endometrial polyps are usually diagnosed in
regular physical examinations by ultrasound. In symptomatic patients,
they may present in the form of abnormal uterine bleeding [3]. Gen-
erally, endometrial polyps are benign and exhibit low malignancy rates
[4,5]. However, known risk of malignancy can be highly variable de-
pending on the patients’ risk factors, such as menopause, symptoms of

dysfunctional uterine bleeding, a history of endometrial hyperplasia,
and large polyps [3,6]. Moreover, endometrial polyps may associate
with some other disease, such as infertility [7]. Therefore, clinical in-
tervention is accepted even in the absence of symptoms.

For endometrial polyp therapy, surgical removal is commonly ap-
plied and its clinical feasibility has been demonstrated [8]. With the
advent of hysteroscopy, hysteroscopic resection has been widely used
and has gained increasing acceptance in the diagnosis and treatment of
endometrial polyps. It can provide direct view and exhibits the possi-
bility of converting the procedure from diagnostic to operative. At the
same time, the development of other electronic or energy devices also
provide extra options for endometrial polypectomy. For instance,
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monopolar or bipolar electrode based on an electronic system has been
commonly used since the last century [9]. Moreover, mechanical or
energy systems also provoke other procedures for endometrial poly-
pectomy, such as laser resection or hysteroscopic morcellation [10].
These innovative procedures present multiple clinical surgical options
for the management of endometrial polypectomy, and it is possible that
endometrial polypectomy could be completely performed in outpatient
settings. However, among all the current clinical procedures, the su-
perior one for endometrial polypectomy still remains unknown. Thus, it
is necessary to conduct a comprehensive quantitative comparison to
evaluate the clinical efficacy of different surgical procedures based on
network meta-analysis to provide objective evidence for clinical deci-
sion-making.

2. Methods

2.1. Literature search and retrieval

This study was conducted in strict accordance with the previously
established PRISMA guidelines [11], and this work has been reported in
line with Assessing the Methodological Quality of Systematic Reviews
(AMSTAR). We initiated literature retrieval only in globally recognized
electronic databases to ensure the authority of raw data. Thereby, the
literature search was performed in MEDLINE, EMBASE and Cochrane
Central. Different combinations of relevant mesh terms were used to
address relative trials (an example of a search strategy is presented in
Supplementary Table S1). Moreover, we did not apply any restrictions
on publication status, but full English abstracts and texts of each trial
were identified.

2.2. Inclusion and exclusion criteria

The inclusion criteria were (1) randomized controlled trials (RCTs);
(2) trials focused on surgical procedure for endometrial polypectomy;
(3) different applications of surgical procedures; and (4) both experi-
mental and control groups received the same basic treatments.

The following items were defined as exclusion criteria: (1) non-
RCTs; (2) no control group, or summarized experiences; (3) reviews,
comments, case reports or study protocols; (4) experimental studies
based on basic science; (5) trials with insufficient raw data; and (6)
vague comparisons or mixed diseases.

2.3. Raw data extraction and quality assessment

General information (e.g., author name, publication data and re-
gion) and intervention-related characteristics (e.g., sample size and
reported parameters) were abstracted using a predesigned form. In our
current study, we aimed to evaluate the merits and drawbacks of dif-
ferent surgical procedures, thus surgical-relative data was selected as
parametric data for quantitative comparisons. Considering the com-
pleteness and relevance of published raw data, we addressed 3 para-
meters, namely, operative time, success rate and complications to make
comprehensive pooled estimates about the clinical effects of different
procedures.

Moreover, the included trials were assessed by the Cochrane Risk of
Bias assessment tool [12] to clarify the relative bias risk of individual
studies with the following requirements: 1) free of selection bias; 2) free
of performance bias; 3) free of detection bias; 4) free of attrition bias; 5)
free of reporting bias; and 6) free of other bias. Relative graphics of bias
risks for all included trials and the judgement for each trial were rated
by Review Manager software (version 5.3).

The raw data extraction and bias risk assessment were in-
dependently conducted by two investigators. Any disagreements were
resolved by group discussion with all team members.

2.4. Statistical analysis

To establish comprehensive pooled estimates of the clinical effects
of different procedures for endometrial polypectomy, we performed a
quantitative meta-analysis regarding respective parameters based on
the Bayesian theorem. This statistical procedure incorporates both di-
rect and indirect information through a common comparator to obtain
estimates of the relative interventional effects on multiple intervention
comparisons [13,14]. The values of surface under the cumulative
ranking (SUCRA) probabilities were calculated to reveal the pros and
cons of different surgical procedures. The highest SUCRA values re-
presented the probability of achieving the best clinical effects regarding
each parameter [15,16]. Odds ratios (ORs) and relative credible inter-
vals (CIs) derived from network meta-analysis were calculated to ex-
hibit the comparison of different procedures. Both consistency and in-
consistency model approaches were used to detect reliability of main
results. Node-splitting analysis was conducted for closed loop calcula-
tion and no statistical inconsistency was shown if P > 0.05 [17]. Po-
tential Scale Reduction Factor (PSRF) values were set and limited to 1
to complete the calculation, and publication bias was assessed by ex-
amining funnel-plot symmetry.

Notably, for studies presenting median and range values, the raw
data were converted to mean plus standard deviation by Luo and Wan
formulas [18,19]. Data manipulation and statistical analyses of network
meta-analysis were conducted using the Stata software package (ver-
sion 12.0).

3. RESULTS

3.1. Study characteristics and quality assessment

With detailed reviewing titles, abstracts and full texts, we identified
8 RCTs containing 722 patients for the final pooled estimates (Fig. 1)
[20–27]. For quality assessment, random generation and concealed
allocation were reported in most included trials, but the double-blind
process was barely detected (details in Fig. 2). These trials were pub-
lished from 5 different countries and 5 different surgical procedures,
namely, hysteroscopic morcellation, bipolar electrode, diode laser,
monopolar electrode and traditional resectoscopy; were investigated;
and were established with network connections for the comparisons

Fig. 1. Flow diagram of the process of selecting studies for this network meta-
analysis.
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(Table 1) (Fig. 3).

3.2. Results of the network meta-analysis

As mentioned above, to comprehensively evaluate the clinical ef-
fects of 5 different surgical procedures, 3 relative parameters, namely,
operative time, success rates and complications, were used for quanti-
tative pooled estimates.

For operative time, 5 RCTs containing 466 patients provided re-
lative raw data (Supplementary Fig. S1). After quantitative pooled es-
timates, we discovered that hysteroscopic morcellation seemed to be
the best surgical procedure achieving the shortest operative time
(SUCRA, 0.49) (Supplementary Table S2) (Fig. 4).

There were 7 RCTs comparing 4 procedures, which reported the
success rates (Supplementary Fig. S2). The objective results, according
to network meta-analysis, revealed that hysteroscopic morcellation was
the superior procedure achieving the highest success rate compared to

others (SUCRA, 0.90) (Supplementary Table S2) (Fig. 4).
For safety evaluation, 6 trials containing 488 patients reported

postoperative complication rates for the assessment (Supplementary
Fig. S3). The results of pooled estimates showed that hysteroscopic
morcellation had the lowest complication rates compared to other
surgical procedures (SUCRA, 0.50) (Supplementary Table S2) (Fig. 4).

Therefore, after quantitatively comparing the respective para-
meters, based on network meta-analysis, we noticed that hysteroscopic
morcellation demonstrated the shortest operative time, the highest
success rate and the least complications. Thus, current evidence sug-
gests that hysteroscopic morcellation is the superior surgical procedure
for endometrial polypectomy.

3.3. Data consistency and publication bias

To test the steadiness and reliability of the main results in the cur-
rent network meta-analysis, we performed quantitative analysis based

Fig. 2. Bias assessment for included trials. (A) Risk of bias graph presented as percentages across all of the included studies; (B) judgements regarding each risk of bias
item for each included study.

Table 1
Characteristics of included studies.

Author Year Country Interventional procedures Sample size Available parameter

Hamerlynck 2015 Belgium Hysteroscopic Morcellation vs. Bipolar Electrode 84 Operative time; Successful rate; Complication rate;
Lara-Domnguez 2016 Spain Diode Laser vs. Bipolar Electrode 102 Operative time; Successful rate; Complication rate;
Marsh 2006 UK Monopolar Electrode vs. Bipolar Electrode 40 Successful rate; Complication rate;
Muzii 2007 Italy Traditional Resectoscopy vs. Bipolar Electrode 100 Operative time; Complication rate;
Pampalona (1) 2015 Spain Hysteroscopic Morcellation vs. Bipolar Electrode 81 Operative time; Successful rate
Pampalona (2) 2015 Spain Hysteroscopic Morcellation vs. Bipolar Electrode 127 Successful rate;
Smith 2014 UK Hysteroscopic Morcellation vs. Bipolar Electrode 121 Successful rate; Complication rate;
Tsuchiya 2018 Japan Hysteroscopic Morcellation vs. Monopolar Electrode 67 Operative time; Successful rate; Complication rate;
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on the model mentioned above. If the condition of PSRF was limited to
1 in each data operator, we then noticed that relative ORs and credible
intervals were similar with the data of the consistency model
(Supplementary Table S2- 3). Furthermore, closed loop was observed
regarding success and complication rates (Supplementary Figure S2- 3),
thus we performed node-splitting analysis to detect the data con-
sistency. The results indicated that all P > 0.05; thereby, no potential
inconsistent risk existed (Supplementary Table S4). On the other hand,
funnel-plot symmetries regarding operative time (Supplementary Fig.
S4), success rate (Supplementary Fig. S5) and complication rate
(Supplementary Fig. S6) were observed, which demonstrated no ob-
vious publication bias existed in our current study.

4. Discussion

The current study aimed to make comprehensive evaluation of
clinical effects of different procedures for endometrial polypectomy
based on quantitative meta-analysis. After conducting the literature
retrieval in 3 globally recognized databases, we identified 8 relevant
RCTs with 722 in the sample size. Among these trials, 5 different sur-
gical procedures were quantitatively compared based on the Bayesian
theorem regarding 3 regular surgical parameters. The results indicated
that hysteroscopic morcellation exhibited the superior clinical effects
by achieving the shortest operative time, highest success rate and
lowest complication rate. Node-splitting analysis demonstrated that no
potential inconsistency existed in our main results and funnel-plot

symmetries implied no obvious bias was detected. Therefore, we con-
cluded that hysteroscopic morcellation seemed to be the best surgical
procedure for endometrial polypectomy based on current evidence.

Although removal of polyps obviously are easier than removal of
myomas, different clinical parametric data still illustrated that different
procedures reveal various effects. Hysteroscopic morcellation has been
clinically applied since a decade ago [10]. Two previous meta-analyses
demonstrated that hysteroscopic morcellation revealed better clinical
efficacy than resectoscopic operations for endometrial lesions [28,29].
However, these 2 studies ignored the details of the procedures and
made comparisons on different diseases. Thus, it could not provide
adequate evidence for endometrial polypectomy. To the best of our
knowledge, our current study is the first comprehensive, precise esti-
mate of various procedures based on quantitative analysis. It clarified
that hysteroscopic morcellation was superior to other procedures by
revealing shorter operative time, higher success rates and fewer com-
plications. Before hysteroscopic morcellation, the standard technique to
remove endometrial polyps was resectoscopy with monopolar electrical
current [10]. Since then, a disposable miniature bipolar electrosurgical
system has been developed to be used with standard operating hys-
teroscopes to cut away polyps, with safety, accessibility, and feasibility
[8,9,30]. However, retrieval of the detached polyp tissue from within
the uterine cavity requires additional instrumentation, which may
prolong the operative time of procedure. Thus, polypectomy under vi-
sual control with the resectoscope with an electrosurgical system
seemed to be an effective way, but it takes more steps, which are tiring
in the long run, and inconvenient to perform. By contrast, hysteroscopic
morcellation makes tissue fragments easily removable and collected for
subsequent histological analysis. Therefore, this procedure allows si-
multaneous tissue cutting and extraction from the uterine cavity under
direct hysteroscopic view, reducing time from repeated insertion and
removal of the hysteroscope to extract material through the endocervix
during resectoscopy. Additionally, it was claimed that application of
hysteroscopic morcellation showed shorter learning curves and was
easier to use [31,32]. These may be the reasons why hysteroscopic
morcellation takes shorter operative time than other procedures. For
the success rate, it usually means the rate of complete removal of all
polyps [33]. Previous studies claimed that electrodes reveal incomplete
or partial resection of endometrial lesions whereas they exhibited im-
possibility of completely extracting the resected material, especially
large lesions [9,25]. Moreover, electrical heating fluids may generate
more steam bubbles and make the procedure more laborious, which
usually results in increased failure rates. In contrast, hysteroscopic
morcellation makes it possible to simultaneously cut and aspirate, re-
sulting in better visualization and facilitating the complete removal of
all lesion tissue. More importantly, the procedure is associated with a
minimum risk of bubble-related embolism. These facts lead it to present
higher success rates. Thus, we elucidated that hysteroscopic morcella-
tion avoids the need for additional instrumentation within the uterine
cavity, and reduces bubble formation or the accumulation of excised
tissue fragments. These can improve visualization and safety during the
procedure. More importantly, shorter operative time makes the proce-
dure with hysteroscopic morcellation promote greater tolerance. Based
on these theoretical foundations, we reckoned that hysteroscopic
morcellation has more potential factors to bring fewer complications.

In summary, we performed quantitative analysis and made com-
prehensive explanations regarding relative parameters and demon-
strated that hysteroscopic morcellation revealed superior clinical ben-
efits compared to other procedures. In addition, some potential
directions for future investigations based on our current study were also
raised. Hysteroscopic morcellation and electrode seem to be followed
with interest in this field. However, some other procedures, such as
laser resection, or devices were barely focused on. Procedures with
laser systems were newly applied and demonstrated effectiveness and
safety [21,34]. They enable the surgeon to respect surgical planes and
to tackle diseases in locations not easily accessible. This made it exhibit

Fig. 3. Network connections of all of the included trials. The numbers on the
line indicate the quality of studies compared with every pair of procedures,
which are also represented by the width of the lines. Additionally, the sizes of
the areas of the circles indicate the respective sample sizes.

Fig. 4. Plot of surface under the cumulative ranking curve values of respective
procedures regarding different parameters.
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more advantages and possible to replace electrode for polypectomy
[21]. Although, hysteroscopic morcellation seemed to reveal more
benefits than laser systems in this current meta-analysis, according to
indirect comparison. However, the relative data was inadequate and no
evidence of direct comparison or pairwise meta-analysis focused on
this. This may be a new clinical research direction in the future. Ad-
ditionally, our current study illustrated that hysteroscopic morcellation
possessed the highest probability to achieve the best clinical effects
regarding multiple parameters. However, more direct evidence with
significant differences was still in need, especially the evidence for
complications due to its low recurrence rate [35]. Thereby, we en-
courage large sample studies to be performed in the future. In addition,
we must admit some inevitable drawbacks existed in our current study.
First, this was a medium sample study and only 8 RCTs were included
and basically reported from Europe. Thus, some potential local or other
bias may contribute to our conclusions. Second, we compared only 3
parameters for quantitative analysis and some parameters such as long-
term efficacy and cost-effectiveness could not be evaluated due to data
insufficiency. Lastly, commonly in meta-analysis, quality of the original
data may have inevitable effects on our final conclusions.

On the basis of current evidence, our study determined hystero-
scopic morcellation revealed optimal potential to result in shorter op-
erative time, higher success rates and fewer complications. This pro-
cedure should be recommended for endometrial polypectomy. In
addition, inadequate data of some parameters were still in need to
support our conclusions, whereas more high-quality large sample trials
are expected in the future.

Ethical approval

None.

Sources of funding

None.

Author contribution

Tao Guo and Zhen Li designed the research; Tao Guo, Hui Zhou,
Jian Yang, Ping Wu, Pengpeng Liu and Zhisu Liu performed the
research and data collection; Tao Guo, Hui Zhou and Jian Yang
contributed analytic tools and data analysis; Tao Guo and Zhen Li
wrote the paper.

Conflicts of interest

The authors have no conflicts of interest to disclose.

Research registration number

Reviewregistry661.
https://www.researchregistry.com/browse-the-registry#

registryofsystematicreviewsmeta-analyses/
registryofsystematicreviewsmeta-analysesdetails/
5c357fd586025c085cfa4aef/

Guarantor

Zhen Li.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Data statement

We declare that our manuscript involved complete data and no
additional data are available for current submission. Moreover, new
data may be added if our manuscript needs to be revised.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ijsu.2019.01.003.

References

[1] G.1 Garuti, F. Cellani, M. Colonnelli, F. Grossi, M. Luerti, Outpatient hysteroscopic
polypectomy in 237 patients: feasibility of a one-stop "see-and-treat" procedure, J.
Am. Assoc. Gynecol. Laparoscopists 11 (4) (2004) 500–504.

[2] American Association of Gynecologic Laparoscopists, AAGL practice report: prac-
tice guidelines for the diagnosis and management of endometrial polyps, J. Minim.
Invasive Gynecol. 19 (1) (2012) 3–10.

[3] P.G. Anastasiadis, N.G. Koutlaki, P.G. Skaphida, G.C. Galazios, P.N. Tsikouras,
V.A. Liberis, Endometrial polyps: prevalence, detection, and malignant potential in
women with abnormal uterine bleeding, Eur. J. Gynaecol. Oncol. 21 (2) (2000)
180–183.

[4] E. Ferrazzi, E. Zupi, F.P. Leone, L. Savelli, U. Omodei, M. Moscarini, et al., How
often are endometrial polyps malignant in asymptomatic postmenopausal women?
A multicenter study, Am. J. Obstet. Gynecol. 200 (3) (2009) 235 e1- 6.

[5] A. Uglietti, C. Mazzei, N. Deminico, E. Somigliana, P. Vercellini, L. Fedele,
Endometrial polyps detected at ultrasound and rate of malignancy, Arch. Gynecol.
Obstet. 289 (4) (2014) 839–843.

[6] T. Perri, K. Rahimi, A.V. Ramanakumar, K. Wou, D. Pilavdzic, E.L. Franco, et al.,
Are endometrial polyps true cancer precursors? Am. J. Obstet. Gynecol. 203 (3)
(2010) 232 e1- 6.

[7] I. Stamatellos, A. Apostolides, P. Stamatopoulos, J. Bontis, Pregnancy rates after
hysteroscopic polypectomy depending on the size or number of the polyps, Arch.
Gynecol. Obstet. 277 (5) (2008) 395–399.

[8] T.J. Clark, J. Godwin, K.S. Khan, J.K. Gupta, Ambulatory endoscopic treatment of
symptomatic benign endometrial polyps: a feasibility study, Gynaecol. Endosc. 11
(2) (2002) 91–97.

[9] G.A. Vilos, Intrauterine surgery using a new coaxial bipolar electrode in normal
saline solution (Versapoint): a pilot study, Fertil. Steril. 72 (4) (1999) 740–743.

[10] M.H. Emanuel, K. Wamsteker, The Intra Uterine Morcellator: a new hysteroscopic
operating technique to remove intrauterine polyps and myomas, J. Minim. Invasive
Gynecol. 12 (1) (2005) 62–66.

[11] D. Moher, A. Liberati, J. Tetzlaff, D.G. Altman, PRISMA Group, Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement, PLoS Med.
6 (7) (2009) e1000097.

[12] J.P. Higgins, D.G. Altman, P.C. Gøtzsche, P. Jüni, D. Moher, A.D. Oxman, et al.,
Cochrane bias methods group; Cochrane statistical methods group. The Cochrane
collaboration's tool for assessing risk of bias in randomised trials, BMJ 343 (2011)
d5928.

[13] G. Salanti, J.P. Higgins, A.E. Ades, J.P. Ioannidis, Evaluation of networks of ran-
domized trials, Stat. Methods Med. Res. 17 (3) (2008) 279–301.

[14] J.P. Jansen, B. Crawford, G. Bergman, W. Stam, Bayesian meta-analysis of multiple
treatment comparisons: an introduction to mixed treatment comparisons, Value
Health 11 (5) (2008) 956–964.

[15] G. Lu, A.E. Ades, Combination of direct and indirect evidence in mixed treatment
comparisons, Stat. Med. 23 (2004) 3105–3124.

[16] S. Dias, A.J. Sutton, A.E. Ades, N.J. Welton, Evidence synthesis for decision making
2: a generalized linear modeling framework for pairwise and network meta-analysis
of randomized controlled trials, Med. Decis. Making 33 (2013) 607–617.

[17] S. Dias, N.J. Welton, D.M. Caldwell, et al., Checking consistency in mixed treatment
comparison meta-analysis, Stat. Med. 29 (7–8) (2010) 932–944.

[18] X. Wan, W. Wang, J. Liu, T. Tong, Estimating the sample mean and standard de-
viation from the sample size, median, range and/or interquartile range, BMC Med.
Res. Methodol. 14 (2014) 135.

[19] D. Luo, X. Wan, J. Liu, T. Tong, Optimally estimating the sample mean from the
sample size, median, mid-range, and/or mid-quartile range, Stat. Methods Med.
Res. 27 (2018) 1785–1805.

[20] T.W. Hamerlynck, B.C. Schoot, H.A. van Vliet, S. Weyers, Removal of endometrial
polyps: hysteroscopic morcellation versus bipolar resectoscopy, a randomized trial,
J. Minim. Invasive Gynecol. 22 (7) (2015) 1237–1243.

[21] M.D. Lara-Domínguez, J.E. Arjona-Berral, R. Dios-Palomares, C. Castelo-Branco,
Outpatient hysteroscopic polypectomy: bipolar energy system (Versapoint®) versus
diode laser - randomized clinical trial, Gynecol. Endocrinol. 32 (3) (2016) 196–200.

[22] F.A. Marsh, L.J. Rogerson, S.R. Duffy, A randomised controlled trial comparing
outpatient versus daycase endometrial polypectomy, BJOG 113 (8) (2006)
896–901.

[23] L. Muzii, F. Bellati, M. Pernice, N. Manci, R. Angioli, P.B. Panici, Resectoscopic
versus bipolar electrode excision of endometrial polyps: a randomized study, Fertil.
Steril. 87 (4) (2007) 909–917.

[24] J. Rovira Pampalona, M. Degollada Bastos, G. Mancebo Moreno, E. Ratia Garcia,
A. Buron Pust, J.C. Mateu Pruñonosa, et al., Outpatient hysteroscopic polypectomy:

T. Guo et al. International Journal of Surgery 62 (2019) 28–33

32

https://www.researchregistry.com/browse-the-registry
https://www.researchregistry.com/browse-the-registry
https://www.researchregistry.com/browse-the-registry
https://www.researchregistry.com/browse-the-registry
https://doi.org/10.1016/j.ijsu.2019.01.003
https://doi.org/10.1016/j.ijsu.2019.01.003
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref1
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref1
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref1
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref2
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref2
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref2
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref3
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref3
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref3
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref3
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref4
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref4
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref4
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref5
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref5
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref5
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref6
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref6
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref6
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref7
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref7
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref7
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref8
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref8
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref8
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref9
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref9
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref10
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref10
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref10
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref11
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref11
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref11
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref12
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref12
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref12
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref12
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref13
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref13
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref14
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref14
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref14
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref15
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref15
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref16
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref16
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref16
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref17
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref17
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref18
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref18
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref18
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref19
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref19
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref19
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref20
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref20
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref20
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref21
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref21
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref21
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref22
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref22
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref22
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref23
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref23
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref23
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref24
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref24


bipolar energy system (Versapoint®) versus mechanical energy system (TRUCLEAR
System®) - preliminary results, Gynecol. Obstet. Investig. 80 (1) (2015) 3–9.

[25] J.R. Pampalona, M.D. Bastos, G.M. Moreno, A.B. Pust, G.E. Montesdeoca, A. Guerra
Garcia, et al., A comparison of hysteroscopic mechanical tissue removal with bi-
polar electrical resection for the management of endometrial polyps in an ambu-
latory care setting: preliminary results, J. Minim. Invasive Gynecol. 22 (3) (2015)
439–445.

[26] P.P. Smith, L.J. Middleton, M. Connor, T.J. Clark, Hysteroscopic morcellation
compared with electrical resection of endometrial polyps: a randomized controlled
trial, Obstet. Gynecol. 123 (4) (2014) 745–751.

[27] A. Tsuchiya, Y. Komatsu, R. Matsuyama, H. Tsuchiya, Y. Takemura, O. Nishii,
Intraoperative and postoperative clinical evaluation of the hysteroscopic morcel-
lator system for endometrial polypectomy: a prospective, randomized, single-blind,
parallel group comparison study, Gynecol Minim Invasive Ther 7 (1) (2018) 16–21.

[28] S.A. Shazly, S.K. Laughlin-Tommaso, D.M. Breitkopf, M.R. Hopkins, T.L. Burnett,
I.C. Green, et al., Hysteroscopic morcellation versus resection for the treatment of
uterine cavitary lesions: a systematic review and meta-analysis, J. Minim. Invasive
Gynecol. 23 (6) (2016) 867–877.

[29] C. Li, Z. Dai, Y. Gong, B. Xie, B. Wang, A systematic review and meta-analysis of

randomized controlled trials comparing hysteroscopic morcellation with resecto-
scopy for patients with endometrial lesions, Int. J. Gynaecol. Obstet. 136 (1) (2017)
6–12.

[30] R.C. Kung, G.A. Vilos, B. Thomas, P. Penkin, A.P. Zaltz, S.A. Stabinsky, A new bi-
polar system for performing operative hysteroscopy in normal saline, J. Am. Assoc.
Gynecol. Laparoscopists 6 (3) (1999) 331–336.

[31] T.W. Hamerlynck, V. Dietz, B.C. Schoot, Clinical implementation of the hystero-
scopic morcellator for removal of intrauterine myomas and polyps. A retrospective
descriptive study, Gynecol. Surg. 8 (2) (2011) 193–196.

[32] D. Hidlebaugh, A comparison of clinical outcomes and cost of office versus hospital
hysteroscopy, J. Am. Assoc. Gynecol. Laparoscopists 4 (1) (1996) 39–45.

[33] S. Cohen, J.A. Greenberg, Hysteroscopic morcellation for treating intrauterine pa-
thology, Rev Obstet Gynecol 4 (2) (2011) 73–80.

[34] L. Nappi, F. Sorrentino, S. Angioni, A. Pontis, P. Litta, P. Greco, Feasibility of
hysteroscopic endometrial polypectomy using a new dual wavelengths laser system
(DWLS): preliminary results of a pilot study, Arch. Gynecol. Obstet. 295 (1)
(2017) 3–7.

[35] M.G. Munro, L.A. Christianson, Complications of hysteroscopic and uterine re-
sectoscopic surgery, Clin. Obstet. Gynecol. 58 (4) (2015) 765–797.

T. Guo et al. International Journal of Surgery 62 (2019) 28–33

33

http://refhub.elsevier.com/S1743-9191(19)30008-1/sref24
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref24
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref25
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref25
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref25
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref25
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref25
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref26
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref26
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref26
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref27
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref27
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref27
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref27
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref28
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref28
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref28
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref28
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref29
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref29
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref29
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref29
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref30
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref30
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref30
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref31
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref31
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref31
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref32
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref32
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref33
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref33
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref34
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref34
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref34
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref34
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref35
http://refhub.elsevier.com/S1743-9191(19)30008-1/sref35

	Identifying the superior surgical procedure for endometrial polypectomy: A network meta-analysis
	Introduction
	Methods
	Literature search and retrieval
	Inclusion and exclusion criteria
	Raw data extraction and quality assessment
	Statistical analysis

	RESULTS
	Study characteristics and quality assessment
	Results of the network meta-analysis
	Data consistency and publication bias

	Discussion
	Ethical approval
	Sources of funding
	Author contribution
	Conflicts of interest
	Research registration number
	Guarantor
	Provenance and peer review
	Data statement
	Supplementary data
	References




