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CHAPTER 5

Abstract

The assessment of surgical quality is complex, and an adequate case-mix correction is missing
in currently applied quality indicators. The purpose of this study is to give an overview of
all studies mentioning statistically significant associations between patient characteristics
and surgical outcomes for laparoscopic hysterectomy (LH). Additionally, we identified a
set of potential case-mix characteristics for LH. This systematic review was conducted
according to the Meta-Analysis of Observational Studies in Epidemiology guidelines. We
searched PubMed and EMBASE from January 1,2000 to August 1,2015. All articles describing
statistically significant associations between patient characteristics and adverse outcomes
of LH for benign indications were included. Primary outcomes were blood loss, operative
time, conversion and complications. The methodological quality of the included studies
was assessed using the Newcastle-Ottawa Quality Assessment Scale. The included articles
were summed per predictor and surgical outcome. Three sets of case-mix characteristics
were determined, stratified by different levels of evidence. Eighty-five of 1549 identified
studies were considered eligible. Uterine weight and Body mass index (BMI) were the most
mentioned predictors (described, respectively, 83 and 45 times) in high quality studies. For
longer operative time and higher blood loss, uterine weight> 250 to 300g and = 500g and BMI
>30 kg/m’ dominated as predictors. Previous operations, adhesions, and higher age were
also considered as predictors for longer operative time. For complications and conversions,
the patient characteristics varied widely, and uterine weight, BMI, previous operations,
adhesions and age predominated. Studies of high methodological quality indicated uterine
weight and BMI as relevant case-mix characteristics for all surgical outcomes. For future
development of quality indicators of LH and to compare surgical outcomes adequately, a
case-mix correction is suggested for at least uterine weight and BMI. A potential case-mix
correction for adhesions and previous operations can be considered. For both surgeons and
patients it is valuable to be aware of potential factors predicting adverse outcomes and to
anticipate on this. Finally, to benchmark clinical outcomes at an international level, it is of
the utmost importance to introduce uniform outcome definitions.
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Introduction

Laparoscopic hysterectomy (LH) is the most performed advanced gynecologic laparoscopic
procedure, and its implementation has increased worldwide [1]. Currently, there is a growing
concernregarding patient safety during complex endoscopic surgical procedures, including LH
[2]. This has led to increased efforts to measure and assess the quality of surgical procedures
[3]. Quality indicators are widely accepted performance measures used to monitor, evaluate
and improve the quality of care [4]. Three different types of indicators are outcome, process,
and structural quality indicators [5]. Outcome indicators refer to direct clinical outcomes and
are the most used indicators to assess quality of surgical care. Process indicators measure
the complete care system (e.g., multidisciplinary meetings). Structural indicators reflect the
setting in which the care is provided (e.g., case volume). The assessment of surgical quality is
very complex, and one of the main problems of the introduced quality indicators is the lack of
case-mix correction. Case-mix variables are defined as characteristics that influence surgical
outcomes and could potentially explain the differences in outcome among hospitals and/or
surgeons. Therefore, for a reliable interpretation of surgical outcomes, a correction for case-mix
is of highest importance [6]. To develop an accurate quality indicator for LH, more insight is
needed into the patient characteristics that influence surgical outcomes. Yet, no international
consensus has been reached on this issue. A great variety of published studies mentioned 1 or
more predicting patient characteristics for LH, but no accurate overview of these characteristics
is available. This is a challenging topic because different outcome definitions are used in
literature and also other factors than patient characteristics (e.g., surgeon volume, type of
procedures etc.) could potentially influence surgical outcomes. However, a clear summary of
patient characteristics associated with surgical outcomes is first needed in order to continue
the discussion about the essence of case-mix adjustment for reliable quality assessment.

The objective of this study is to identify patient characteristics that significantly influence
the surgical outcome of LH. Additionally, we aim to compose a minimal set of potential
case-mix variables for LH. This set should preferably be used in the development of (new)
quality assessment tools and is the first step required to develop a valid and accurate quality
indicator for LH.

Materials and methods

Data sources

This systematic review was performed according to the Meta-Analysis of Observational
Studiesin Epidemiology guidelines [7]. Asearch of the literature in PubMed and EMBASE was
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performed from January 1,2000 to August 1,2015 to identify articles describing a statistically
significant association between patient characteristics and surgical outcomes of LH.

A clinical librarian was consulted to define the search strategy, together with the primary
researcher (S.R.C.D.). The exact search string is shown in Supplemental Appendix 1. All
duplicate articles were removed. All references of selected articles were reviewed to identify
other relevant articles. If additional eligible articles were identified, a new search string
was composed by the research librarian to include these extra references as well. This was
repeated until no new cross-references were found. At this point the search was considered
as definitive (see Supplemental Appendix 1). We limited the results to human studies and
studies written in English.

Study selection

The literature selection was performed independently by 2 authors (S.R.C.D. and E.M.S.). In
case of uncertainty, a third author (FW.J.) was contacted. After a first selection on titles and
abstracts, the full text of the remaining articles were reviewed using the following exclusion
criteria: LHs for oncologic indications, studies reporting no association between predictors
and clinical outcomes, nonclinical studies (e.g., review, case report), and conference
abstracts. If unexpected oncologic cases were included in the study population, only those
studies with less than 5% oncologic cases were included.

Equal data from multiple publications based on the same cohort were only used once in
the final analysis.

Predictors were defined as patient characteristics that were statistical significantly associated
with adverse surgical outcomes. Our study focused only on patient characteristics as
predictors, because these variables cannot be influenced in any way during the (pre)surgical
process and are therefore suitable as case-mix characteristics. For this reason the type of
LH, the use of different technical instruments (e.g., monopolar, bipolar, ultrasound, use
of mobilizer etc.), preoperative medical treatment, surgeon’s volume, and the number of
surgeons performing the procedure were not included in our study.

Surgical outcomes included intraoperative blood loss, operative time, conversion to
laparotomy, and complications. The definition of the surgical outcomes as mentioned by
the authorsintheincluded paperwas applied. Hospital stay was not considered as a surgical
outcome, because hospital discharge mainly depends on the (local) guidelines.

The included articles were summed per predictor and surgical outcome (Table 1). The
surgical outcomes were depicted in 4 separated tables, including all selected articles with
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the detailed predictor, the (detailed) outcome, the study population, the study design and
the methodological quality (Table 2, 3,4, 5).

This systematic review did not involve human subjects and was exempt from institutional
board review.

Quality assessment

The methodological quality of theincluded studies was assessed according to the Newcastle-
Ottawa Quality Assessment Scale (NO-QAS) [8]. This assessment scale assigns a specific
study up to a maximum of 9 points, to include points for selection of the study groups,
comparability of the groups and the ascertainment of outcome or exposure of the study. For
example, a study was higher rated when correction for confounders or regression analysis
was performed. The rating was done independently by the 2 review authors (S.R.C.D. and
E.M.S.). Furthermore, the different study designs were reported: randomised controlled trial,
prospective cohort study, retrospective cohort study, and case-control study.

Selection of case-mix variables

Per surgical outcome, 3 sets of case-mix characteristics were composed according to
defined criteria of levels of evidence (Table 6; low, medium, and high). These criteria were
based on the number of high quality studies (NO-QAS 9) and considerable quality studies
(NO-QAS 8 or 7) as modified from Courrech Staal et al. [9]. Case-mix selection set 1 (low):
all characteristics mentioned in =1 study with NO-QAS of 9 or =2 studies with NO-QAS 8 or
7; set 2 (medium): characteristics identified in =1 study with NO-QAS of 9 and >1 study with
NO-QAS 8 or 7, set 3 (high): characteristics mentioned in =2 studies with NO-QAS of 9 or =4
studies with NO-QAS 8 or 7 (Table 6).

Results

Overview of studies

An overview of the literature selection is shown in Figure 1. The literature search yielded
1549 unique articles. After selection, 85 articles met the inclusion criteria and reported a
significant association between specific patient characteristics and surgical outcomes. Of
these 85 articles, 4 were randomized controlled trials, 29 prospective cohort studies, 47
retrospective cohort studies and 5 case-control studies (Table 2, 3,4 and 5).
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Pubmed Embase
1139 records 1018 records
1549 articles left after removal of 5 823 articles excluded on
duplicates abstractor title

641 articles excluded
726 full- text articles assessed for eligibility = | because lack of suitable

data

85 articles included for final analysis

Figure1 Flowchart of reviewed and selected studies.

Table 1 Number of found articles that showed a statistical significant association between the
patient characteristics and surgical outcome

OUTCOME Longer More Increased Increased  Total
PATIENT operative  blood complication conversion
CHARACTERISTIC time loss rate rate
(Predictor)
Uterine weight 47 21 7 8 83
BMI 21 11 8 5 45
Previous operations 3 na 7 6 16
Adhesions 3 3 4 2 12
Endometriosis 1 na 2 na 3
Age 3 1 4 1 9
Uterine descent na na 1 na 1
Menopause 1 na na na 1
Parity 1 1 2 na 4
Fibroid na na na 1 1
Comorbidity (previous stroke/TIA, 1 na 6 na 7

DM, creatinine or platelet count, ASA
score, hypertension)

Smoking na na 2 na 2
Ethnicity na na 1 na 1
Total 81 37 44 23 185

DM = diabetes mellitus, na = not applicable.
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The numberofincluded articles per patient characteristic and surgical outcome is depicted
in Table 1. Figure 2 demonstrates a graphical representation of the number of articles where
asignificant association between the patient characteristic (predictor) and surgical outcome

was identified.

Uterine weight and body mass index (BMI) are by far the most mentioned patient
characteristicsinfluencing all surgical outcomes and described, respectively 83 and 45 times
inthe selected articles (Table 1 and Figure 2). Subsequently, previous operations, adhesions,
and age were mentioned 16, 12, and 9 times, respectively, as predictor (Table 1).

Several other patient characteristics were only mentioned once or a few times in the selected
articles: parity, endometriosis, uterine descent, menopause, presence of fibroids, ethnicity,
previous stroke, smoking, diabetes mellitus, American Society of Anesthesiologists (ASA)
score, hypertension, creatinine serum, and platelet count (Table 1).

The selected articles and predictors are shown in detail per surgical outcome (blood loss,
operative time, conversion and complications) in Table 2, 3,4 and 5.

Predictors for longer operative time

Respectively, 47 and 21 studies reported a significant association between prolonged
operative time and high uterine weight and high BMI.

The most mentioned detailed associations for prolonged operative time were uterine weight
>25010 300 grams and =500 grams and BMI = 30 kg/m?. Previous operations and adhesions

50 —
40 -
- B uterus weight
=R B BMI
‘E ® Previous operation
] B Adhesions
£
£ 20 - " Age
= ® Endometriosis
10 | = Parity
0 -

> operative time > bloodloss > complications > conversions

Figure 2 Number of selected articles that showed a statistical significant association between the
patient characteristic and outcome (including only the characteristics which are mentioned more
than twice).
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were also considered as relevant predictors, both mentioned in 3 studies (Table 2). Three
studies found older age to be associated with prolonged operative time.

Predictors for increased blood loss

For the outcome increased blood loss, 21 articles observed a significant association with
larger uterus and 11 articles with higher BMI (Table 1), whereas uterine weight = 500 g and
BMI > 30 kg/m” were mentioned the most (Table 3). In addition, 3 different studies found
that the presence of adhesions also had an impact on blood loss.

Predictors for increased complication rate

For complications, patient characteristics varied widely, but uterine weight, BMI, previous
operations and adhesions predominated (Table 4). Also, the predictor age was mentioned in 4
different studies. A considerable difference was found among described ages, and no consistent
cutoffvalue could be found. Endometriosis was mentioned as a significant predictorin 2 studies.
Furthermore, comorbidity (e.g., diabetes mellitus, previous stroke, ASAscore), smoking, ethnicity,
and uterine descent were mentioned in 1 or 2 studies rated as high quality (NO-QAS 8-9).

Predictors for increased conversion rate

For conversion (Table 5), the least studies showing a significant association with patient
characteristics were found (a total of 23 studies, Table 1). Uterine weight, BMI and previous
operations were the most mentioned significant predictors. Adhesion, age, and presence
of fibroids were also found in 1 or 2 studies.

Selection of case-mix characteristics

Three different sets of case-mix variables per surgical outcome are depicted in Table 6.
The number of case-mix variables depends on the preferred level of evidence criteria. Looking
at the lowest level of evidence criteria (set 1), a great variety of case-mix characteristics can
be selected: uterine weight, BMI, adhesions, previous operations, age, endometriosis, uterine
descent, smoking, transientischemic attack/stroke, diabetes mellitus, and ASA score. When
selecting the highest composed level of evidence criteria (set 3), less case-mix characteristics
were observed: uterine weight, BMI, previous operations, and adhesions.

In all defined levels of evidence (low, medium, and high; Table 6), uterine weight and BMI
remained selected as relevant case-mix characteristics for all surgical outcomes.
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Table6 Selection of case-mix variables per surgical outcome; stratified per level of evidence criteria

Sets of case-mix characteristics

Operative time

Bloodloss

Complication

Conversion

Set 1 (Low)
Level of evidence criteria:

=1 study with NO-QAS 9
or

=2 studies with NO-QAS
8or7

Uterine weight

BMI

Adhesions

Previous operations
Age

Uterine weight
BMI

Uterine weight
BMI

Previous operations
Adhesions

Age
Endometriosis
Uterus descent
Smoking
TIA/Stroke
Diabetes Mellitus
ASA score

Uterine weight

BMI

Previous operations
Adhesions

Age

Set 2 (Medium)
Level of evidence criteria:

=1 study with NO-QAS 9
and

21 study with NO-QAS
8or7

Uterine weight
BMI

Previous operations
Age

Uterine weight

BMI

Uterine weight

BMI

Previous operations
Adhesions

Age

Smoking

Diabetes Mellitus

Uterine weight
BMI

Adhesions

Set 3 (High)
Level of evidence criteria:

=2 study with NO-QAS 9
or

>4 studies with NO-QAS
8or7

Uterine weight
BMI

Uterine weight
BMI

Uterine weight

BMI

Previous operations
Adhesions

Uterine weight
BMI
Previous operations

NO-QAS = Newcastle-Ottawa Quality Assessment Scale.

Discussion

In this review we aimed to identify predictors for surgical outcomes of LH. These predictors

canbe used as case-mix correctors for quality assessment and serve to correctly compare the
outcomes of clinicians. We observed that most studies of high quality described a statistically
significant association between higher BMI, high uterine weight, and less favorable surgical
outcomes. Also, adhesions and previous operations seemed to be important predictors for
the outcome of LH. These 2 characteristics are closely linked to each other, because previous
operations are obviously associated with pelvic adhesions [10]. The strong association
between larger uterine weight and all surgical outcomes for LH can inherently be explained
by a larger blood supply in large uteri, the need of morcellation, and inadequate visibility
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during surgery, which can also lead to prolonged surgery and more complications [11].
Higher BMI was found to be a predictor for longer operative time, more blood loss, and
higher risk for complications and conversion. The laparoscopic entry and actual procedure
can be more difficult in obese women. However, as has been shown in different studies,
LH in obese women and for large uteri is still a safe and feasible approach and should be
considered before the abdominal approach [11, 12].

Based on our search, a case-mix correction for at least uterine weight and BMI is strongly
recommended when assessing surgical quality of LH. It remains debatable which level of
evidence criteria a patient characteristic should meet before being selected as valid case-mix
characteristic. However, even when we consider the highest level of evidence (Table 6), BMI
and uterine weight remain relevant predictors for all surgical outcomes.

Previous operations and adhesions can also be considered as potential case-mix factors.
However, the difference in severity of adhesions makes it more complex to use for a quality
assessment tool and quality indicator. Age is also mentioned as predictor in a number
of high quality studies for the outcomes complications, operative time, and conversion.
However, both younger and older ages are observed as predictors, and no specific cut-off
point is observed, which makes a case-mix correction difficult. Furthermore, comorbidity
characteristics (e.g., diabetes mellitus, ASA score, transient ischemic attach/stroke), smoking,
and uterine descent should be further explored, as only 1 or 2 studies did mentioned these
factors, however these are studies of high quality.

Pelvic endometriosisis often mentioned as a level of difficulty of LH and therefore expected to
be highly associated with worse surgical outcomes. However, unexpectedly, the appearance
of endometriosis did not seem to be animportant predictor in the literature, because only 3
articles showed a significant association with longer operative time and more complications.
Apossible explanation is the difficulty in consistently determining the stage of endometriosis
andtherefore was notincluded as a registered patient characteristicin the studies. In addition,
LH aloneis generally not the primary treatment for (deep infiltrating) endometriosis (e.g., in
case of bowel or bladder involvement), and therefore a large proportion of endometriosis
cases were probably excluded in the study population of the eligible articles. Furthermore,
it is well known that the appearance of endometriosis is closely correlated with pelvic
adhesions, which is more often found to be a predictor.

Strengths and limitations

The major weakness of our study is the fact that our conclusions are only based on the
number and quality of identified articles and that a more in-depth analysis of the data was
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not possible. Our intended design was to pool the results with meta-analysis to determine
strong evidence. Most included studies are studies had a different main objective from our
search query, and therefore only very limited data for analysis were available (e.g.,no means,
no standard deviations) and an enormous heterogeneity in outcomes was observed. For this
reason it was also not possible to identify all studies that did not find a significant difference
between patient characteristics and outcome, because most articles only described the
statistically significant data in the results section. However, because we were able to select
more than 80 articles, our data do give a clear overview of the importance of certain patient
characteristics in the outcome of LH. In addition, it is clear that a case-mix correction for
some patient characteristics is indispensable to compare surgical outcomes correctly. We
are also aware that reporting bias may play a role in the interpretation of our results. Our
selected list of patient characteristics includes only those characteristics that have been
reported in literature, and possibly also other characteristics not mentioned in literature, are
associated with certain surgical outcomes. In addition, other well-known factors or diseases
are inherently associated with our found characteristics (e.g., hypothyroidism with BMI).

Asubjectforfuture debate is how to apply case-mix adjustment for quality assessment tools.
Several issues need to be taken into account as cut-off values of certain characteristics and
how to weight these case-mix variables.

Another important issue regards the problem in the definitions of clinical outcome in
literature. For example, the definition of a complication varies per study. This inconsistency
makes it more difficult to properly compare clinical outcomes and thus surgical quality, and
therefore we mentioned all used definitions for complicationsin our results (Table 5). In our
opinion it is of the utmost importance to achieve an international consensus on uniform
outcome definitions and to implement them worldwide. An attempt was made in a recently
published study that gives a multidisciplinary consensus on the definition of conversion [13].

Measuring quality of healthcare interventions is a complex and difficult issue. To obtain
and develop a validated and accurate quality assessment tool for LH, our study is the first
necessary step, and case-mix adjustment is indispensable [6]. At the current time, quality
assessmentis a much-discussed issue and ranking lists of “best hospital” and “top surgeons”

are available to everyone. These data are widely interpreted by the media and patients as
reliable quality measurements of performance data of hospitals and surgeons. However,
the differences in patient population between hospitals and surgeons are usually ignored.
Therefore, these quality-ranking lists provide the clinician, the insurance company, and
the patient with a certain false sense of security. This is especially important for teaching
and referral hospitals, because more challenging and more complex patients are treated
in these clinics.
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Ourstudy gives an overview of all patient characteristics that influence the surgical outcome
of LH. This is an important issue, not only for quality assessment but also for patient
counselling and surgical scheduling. Based on these results surgeons will be able to better
predict operative time, blood loss and risk for complications or conversion and anticipate
on those issues. Furthermore, evidence-based knowledge of case-mix characteristics can
be important considering medicolegal issues.

In conclusion, BMI, uterine weight, adhesions and/or previous surgery are the main predictors
for surgical outcomes of LH. For future development of outcome quality indicators of LH
and to correctly compare surgical outcomes, a case-mix correction is suggested for at least
uterine weight and BMI. For both surgeons and patients it is of great value to be aware of
potential factors predicting worse clinical outcomes and to anticipate on them. Finally,
to benchmark clinical outcomes, it is of highest importance that similar (international)
definitions are developed.
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Supplemental Appendix 1

Complete search strategy

Pubmed

((“laparoscopic hysterectomies”[tw] OR “laparoscopic hysterectomy”[tw] OR “laparoscopically
assisted hysterectomies”[tw] OR “laparoscopically assisted hysterectomy”[tw] OR
“laparoscopically assisted vaginal hysterectomies”[tw] OR “laparoscopically assisted vaginal
hysterectomy”[tw] OR “laparoscopically assisted vaginal radical hysterectomy”[tw] OR
“laparoscopical hysterectomy”[tw] OR ((“Laparoscopy”’[mesh] OR “laparoscopy”[tw] OR
“laparoscopic”[tw] OR laparoscop*[tw]) AND (“Hysterectomy”[mesh] OR “hysterectomy”[tw]
OR “hysterectomic”[tw] OR hysterectom*[tw])) OR “robotic hysterectomies”[tw] OR “robotic
hysterectomy”[tw] OR “robotic assisted hysterectomies”[tw] OR “robotic assisted
hysterectomy”[tw] OR “robot assisted hysterectomies”[tw] OR “robot assisted
hysterectomy”[tw] OR “robotically assisted hysterectomy”[tw]) AND (“predictor’[tw] OR
“predictors”[tw] OR predict*[tw] OR “Forecasting”[Mesh] OR “Time factors”[mesh] OR
“learning curve”[tw] OR “Learning Curve”’[mesh] OR ((“Blood Loss, Surgical”’[majr] OR “blood
loss”[ti] OR “blood losses”[ti] OR “mean estimated blood loss”[tw] OR “Intraoperative
Complications”[majr] OR “Postoperative Complications”[majr:noexp] OR “Pain,
Postoperative”[majr] OR “Postoperative Hemorrhage”[majr] OR “Shock, Surgical”’[majr] OR
“Surgical Wound Dehiscence”[majr] OR “complication”[ti] OR “complication severity”[tw]
OR “complications”[ti] OR “conversion”[ti] OR “conversion rate”[tw] OR “conversion rates”[tw]
OR “Conversion to Open Surgery”[majr] OR “hospital discharge”[ti] OR “Patient
Discharge”[majr] OR “Patient Discharge”[ti] OR “hospital stay’[ti] OR “Length of Stay”[majr]
OR “Length of Stay”[ti] OR “Operative Time”[majr] OR “operative time”[ti] OR “Surgical
Time”[ti] OR “Surgery Time”[ti] OR “Surgical volume”[ti] OR “high volume”[ti] OR “low
volume”[ti] OR “hospital volume”[ti] OR “Hospitals, Low-Volume”[majr] OR “Hospitals, High-
Volume”[majr] OR “Reoperation”[majr] OR “reoperation”[ti] OR “re-operation”[ti] OR “Surgical
Revision”[ti] OR “revision surgery”[ti] OR “Repeat Surgery”[ti] OR “surgical site infection”[ti]
OR “surgical site infections”[ti] OR “Surgical Wound Infection”[majr] OR “Surgical Wound
Infection”[ti] OR “Surgical Wound Infections”[ti] OR “uterine weight”[tw] OR “uterus
weight”[tw] OR “uterine size”[tw] OR “uterus size”[tw] OR “Organ Size”[mesh] OR “large
uterus”[tw] OR “large uteri”[tw] OR “small uterus”[tw] OR “small uteri”[tw] OR “large
uterus”[tw] OR ((“large”[ti] OR “small”[ti] OR “size”[ti] OR “weight”[ti]) AND (“uterus”[ti] OR
“uteri”[ti])) OR “Uterus/anatomy and histology”[Majr:NoExp] OR “Risk Factors”[Majr] OR “Risk
Factors”[ti] OR “Risk Factor”[ti] OR “BMI”[ti] OR “Body mass index”’[ti] OR “Body Mass
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Index”[Majr] OR ((“Uterus”[ti] OR “uterine”[ti]) AND descen*[ti]) OR “Age”[ti] OR “age
factors”[majr] OR “Previous”[ti] OR adhesion*[ti] OR “Tissue Adhesions”[majr] OR “Parity”[ti]
OR “Parity”’[majr] OR “abdominal surgery”[ti] OR “abdomen surgery”[ti] OR “Abdomen/
surgery”’[Majr] OR “endometriosis”[ti] OR “Endometriosis”’[majr] OR “smoker”[ti] OR
“smoking”[ti] OR “Smoking”[majr]) AND (“Outcome Assessment (Health Care)’[Mesh] OR
“outcome”[tw] OR “outcomes”[tw] OR “Risk”[mesh] OR “risk factor”[tw] OR “risk factors”[tw]
OR “safe”[tw] OR “unsafe”[tw] OR “safety”[tw] OR “Medical Errors”[mesh] OR “injury”[tw] OR
“injuries”[tw]))) AND (“2000/01/01”[PDAT] : “3000/12/31”[PDAT]) NOT (“Animals”[mesh] NOT
“Humans”[mesh]) AND english[la]) OR ((“laparoscopic hysterectomies”[ti] OR “laparoscopic
hysterectomy”[ti] OR “laparoscopically assisted hysterectomies”[ti] OR “laparoscopically
assisted hysterectomy”[ti] OR “laparoscopically assisted vaginal hysterectomies”[ti] OR
“laparoscopically assisted vaginal hysterectomy”[ti] OR “laparoscopically assisted vaginal
radical hysterectomy”[ti] OR “laparoscopical hysterectomy”[ti] OR ((“Laparoscopy”[majr] OR
“laparoscopy”[ti] OR “laparoscopic”[ti] OR laparoscop*[ti]) AND (“Hysterectomy”[majr] OR
“hysterectomy”[ti] OR “hysterectomic”[ti] OR hysterectom*[ti])) OR “robotic hysterectomies”lti]
OR “robotic hysterectomy”[ti] OR “robotic assisted hysterectomies”[ti] OR “robotic assisted
hysterectomy”[ti] OR “robot assisted hysterectomies”[ti] OR “robot assisted hysterectomy”[ti]
OR “robotically assisted hysterectomy”[ti]) AND (“predictor”[tw] OR “predictors”[tw] OR
predict*[tw] OR “Forecasting”[Mesh] OR “Time factors”[mesh] OR “learning curve”[tw] OR
“Learning Curve”[mesh] OR ((“Blood Loss, Surgical”’[majr] OR “blood loss”[ti] OR “blood
losses”[ti] OR “mean estimated blood loss”[tw] OR “Intraoperative Complications”[majr] OR
“Postoperative Complications”[majr:noexp] OR “Pain, Postoperative”[majr] OR “Postoperative
Hemorrhage”[maijr] OR “Shock, Surgical”[majr] OR “Surgical Wound Dehiscence”[majr] OR
“complication”[tiab] OR “complication severity”[tw] OR “complications”[tiab] OR
“conversion”[ti] OR “conversion rate”[tw] OR “conversion rates”[tw] OR “Conversion to Open
Surgery”’[majr] OR “hospital discharge”[ti] OR “Patient Discharge”[majr] OR “Patient
Discharge”[ti] OR “hospital stay”[ti] OR “Length of Stay”’[majr] OR “Length of Stay’[ti] OR
“Operative Time”[majr] OR “operative time”[ti] OR “Surgical Time”[ti] OR “Surgery Time”[ti]
OR “Surgical volume”[ti] OR “high volume”[ti] OR “low volume”[ti] OR “hospital volume”[ti]
OR “Hospitals, Low-Volume”[majr] OR “Hospitals, High-Volume”[majr] OR “Reoperation”[majr]
OR “reoperation”[ti] OR “re-operation”[ti] OR “Surgical Revision”[ti] OR “revision surgery”[ti]
OR “Repeat Surgery”[ti] OR “surgical site infection”[ti] OR “surgical site infections”[ti] OR
“Surgical Wound Infection”[majr] OR “Surgical Wound Infection”[ti] OR “Surgical Wound
Infections”[ti] OR “uterine weight”[tw] OR “uterus weight”[tw] OR “uterine size”[tw] OR “uterus
size”[tw] OR “Organ Size”[mesh] OR “large uterus”[tw] OR “large uteri”[tw] OR “small
uterus”[tw] OR “small uteri”[tw] OR “large uterus”[tw] OR ((“large”[ti] OR “small”[ti] OR “size”[ti]
OR “weight”[ti]) AND “uterus”[ti]) OR “Uterus/anatomy and histology”[Majr:NoExp] OR “Risk
Factors”[Majr] OR “Risk Factors™[ti] OR “Risk Factor”[ti] OR “BMI”[ti] OR “Body mass index”[ti]
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OR “Body Mass Index”[Majr] OR ((“Uterus”[ti] OR “uterine”[ti]) AND descen*[ti]) OR “Age”[ti]
OR “age factors”[majr] OR “Previous”[ti] OR adhesion*[ti] OR “Tissue Adhesions”[majr] OR
“Parity”[ti] OR “Parity”’[majr] OR “abdominal surgery”[ti] OR “abdomen surgery”[ti] OR
“Abdomen/surgery”[Majr] OR “endometriosis”[ti] OR “Endometriosis”[majr] OR “smoker”[ti]
OR “smoking”[ti] OR “Smoking”[majr]) AND (“Outcome Assessment (Health Care)”’[Mesh] OR
“outcome”[tw] OR “outcomes”[tw] OR “Risk”[mesh] OR “risk factor”[tw] OR “risk factors”[tw]
OR “safe”[tw] OR “unsafe”[tw] OR “safety”[tw] OR “Medical Errors”[mesh] OR “injury”[tw] OR
“injuries”[tw]))) AND (“2000/01/01”[PDAT] : “3000/12/31”[PDAT]) NOT (“Animals”[mesh] NOT
“Humans”[mesh]) AND english[la]) OR ((((laparoscopic*[ti] OR robotic*[ti]) AND
hysterectom*[ti]) OR “laparoscopic hysterectomies”[ti] OR “laparoscopic hysterectomy”[ti]
OR “laparoscopically assisted hysterectomies”[ti] OR “laparoscopically assisted
hysterectomy”[ti] OR “laparoscopically assisted vaginal hysterectomies”[ti] OR
“laparoscopically assisted vaginal hysterectomy”[ti] OR “laparoscopically assisted vaginal
radical hysterectomy”[ti] OR “laparoscopical hysterectomy”[ti] OR ((“Laparoscopy”[majr] OR
“laparoscopy”[ti] OR “laparoscopic”[ti] OR laparoscop*[ti]) AND (“Hysterectomy”[majr] OR
“hysterectomy”[ti] OR “hysterectomic”[ti] OR hysterectom*[ti])) OR “robotic hysterectomies”[ti]
OR “robotic hysterectomy”[ti] OR “robotic assisted hysterectomies”[ti] OR “robotic assisted
hysterectomy”[ti] OR “robot assisted hysterectomies”[ti] OR “robot assisted hysterectomy”[ti]
OR “robotically assisted hysterectomy”[ti]) AND (“predictor’[tw] OR “predictors”[tw] OR
predict*[tw] OR “Forecasting”[Mesh] OR “Time factors”’[mesh] OR “learning curve”[tw] OR
“Learning Curve”[mesh] OR “Blood Loss, Surgical’[majr] OR “blood loss”[ti] OR “blood
losses”[ti] OR “mean estimated blood loss”[tw] OR “Intraoperative Complications”’[majr] OR
“Postoperative Complications”[majr:noexp] OR “Pain, Postoperative”[majr] OR “Postoperative
Hemorrhage”[majr] OR “Shock, Surgical”’[majr] OR “Surgical Wound Dehiscence”[majr] OR
“complication”[tiab] OR “complication severity”[tw] OR “complications”[tiab] OR
“conversion”[ti] OR “conversion rate”[tw] OR “conversion rates”[tw] OR “Conversion to Open
Surgery”’[majr] OR “hospital discharge”[ti] OR “Patient Discharge”[majr] OR “Patient
Discharge”[ti] OR “hospital stay”[ti] OR “Length of Stay”’[majr] OR “Length of Stay”[ti] OR
“Operative Time”[majr] OR “operative time”[ti] OR “Surgical Time”[ti] OR “Surgery Time”[ti]
OR “Surgical volume”[ti] OR “high volume”[ti] OR “low volume”[ti] OR “hospital volume”[ti]
OR “Hospitals, Low-Volume”[majr] OR “Hospitals, High-Volume”[majr] OR “Reoperation”[majr]
OR “reoperation”[ti] OR “re-operation”[ti] OR “Surgical Revision”[ti] OR “revision surgery”[ti]
OR “Repeat Surgery”[ti] OR “surgical site infection”[ti] OR “surgical site infections”[ti] OR
“Surgical Wound Infection”[majr] OR “Surgical Wound Infection”[ti] OR “Surgical Wound
Infections”[ti] OR “uterine weight”[tw] OR “uterus weight”[tw] OR “uterine size”[tw] OR “uterus
size”[tw] OR “Organ Size”[mesh] OR “large uterus”[tw] OR “large uteri”[tw] OR “small
uterus”[tw] OR “small uteri”[tw] OR “large uterus”[tw] OR ((“large”[ti] OR “small”[ti] OR “size”[ti]
OR “weight”[ti]) AND (“uterus”[ti] OR “uteri”[ti])) OR “Uterus/anatomyand histology”[Majr:NoExp]
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OR “Risk Factors”[Majr] OR “Risk Factors”[ti] OR “Risk Factor”[ti] OR “BMI”[ti] OR “Body mass
index”[ti] OR “Body Mass Index”[Majr] OR ((“Uterus”[ti] OR “uterine”[ti]) AND descen*[ti]) OR
“Age”[ti] OR “age factors”[majr] OR “Previous”[ti] OR adhesion*[ti] OR “Tissue Adhesions”[majr]
OR “Parity”[ti] OR “Parity”[majr] OR “abdominal surgery”[ti] OR “abdomen surgery”[ti] OR
“Abdomen/surgery”’[Majr] OR “endometriosis”[ti] OR “Endometriosis”[majr] OR “smoker”[ti]
OR “smoking”[ti] OR “Smoking”[majr]) AND “Randomized Controlled Trial’[Publication Type]
AND (“2000/01/01”[PDAT]: “3000/12/31”[PDAT]) NOT (“Animals”[mesh] NOT “Humans”[mesh])
AND english[la])

Embase (OVID version)

((“laparoscopic hysterectomies”.mp OR “laparoscopic hysterectomy”.mp OR “laparoscopically
assisted hysterectomies”.mp OR “laparoscopically assisted hysterectomy”mp OR
“laparoscopically assisted vaginal hysterectomies” mp OR “laparoscopically assisted vaginal
hysterectomy”.mp OR “laparoscopically assisted vaginal radical hysterectomy”mp OR
“laparoscopical hysterectomy”.mp OR ((exp laparoscopic surgery/ OR “laparoscopy”.mp OR
“laparoscopic”mp OR laparoscop™.mp) AND (exp Hysterectomy/ OR “hysterectomy”.mp OR
“hysterectomic”.mp OR hysterectom®.mp)) OR “robotic hysterectomies”mp OR “robotic
hysterectomy”mp OR “robotic assisted hysterectomies”.mp OR “robotic assisted
hysterectomy”.mp OR “robot assisted hysterectomies”.mp OR “robot assisted hysterectomy”.
mp OR “robotically assisted hysterectomy”.mp) AND (“predictor”.mp OR “predictors”mp OR
predict”.mp OR forecasting/ OR prediction/ OR learning curve.mp OR learning curve/ OR
((*operative blood loss/ OR “blood loss”ti OR “blood losses”ti OR “mean estimated blood
loss”.mp OR *“complication/ or *peroperative complication/ or *postoperative complication/
or *preoperative complication/ or *wound complication/ OR “complication”ti OR
“complication severity”mp OR “complications”ti OR “conversion”ti OR “conversion rate”.mp
OR “conversion rates”mp OR *”
*hospital discharge/ OR “Patient Discharge”ti OR “hospital stay”ti OR *"Length of Stay”/ OR
“Length of Stay”ti OR *operation duration/ OR “operative time”ti OR “Surgical Time”ti OR

conversion to open surgery”/ OR “hospital discharge”ti OR

“Surgery Time”ti OR “Surgical volume”ti OR “high volume”ti OR “low volume”ti OR “hospital
volume”ti OR * Low Volume hospital/ OR *High Volume Hospital/ OR *Reoperation/ OR
“reoperation”ti OR “re-operation”ti OR “Surgical Revision”ti OR “revision surgery”ti OR
“Repeat Surgery”ti OR “surgical site infection”ti OR “surgical site infections”ti OR *Surgical
Infection/ OR “Surgical Wound Infection”ti OR “Surgical Wound Infections”ti OR uterus
weight/ OR “uterine weight”.mp OR “uterus weight”.mp OR “uterine size”mp OR “uterus size”.
mp OR “large uterus”mp OR “large uteri”.mp OR “small uterus”mp OR “small uteri”.mp OR
“large uterus”.mp OR *Organ Weight/ OR ((“large”ti OR “small”ti OR “size”ti OR “weight”ti)
AND (“uterus”ti OR “uteri”ti)) OR *risk factor/ OR risk factor.ti OR risk factors.ti OR “BMI”ti OR
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“Body mass index”ti OR *"Body Mass”/ OR ((“Uterus”ti OR “uterine”ti) AND descen*.ti) OR
“Age”ti OR exp *"Age”/ OR “Previous”ti OR exp * “patient history of surgery”/ OR adhesion™.
ti OR *"Tissue Adhesion”/ OR “Parity”ti OR *”Parity”/ OR “abdominal surgery”ti OR “abdomen
surgery”ti OR *”Abdominal surgery”/ OR “endometriosis”ti OR exp *"Endometriosis”/ OR
“smoker”ti OR “smoking”ti OR exp *"Smoking”/) AND (adverse outcome/ OR exp Outcome
Assessment/ OR “outcome”.mp OR “outcomes”.mp OR *"Risk Factor”’/ OR “risk factor’ti,ab
OR “risk factors”ti,ab OR “safe”ti OR “unsafe”ti OR “safety”ti OR “injury”ti OR “injuries”ti)))
AND 20*.yr AND exp Humans/ AND english.la) OR (((({laparoscop™ OR robotic*) AND
hysterectom®).ti OR “laparoscopic hysterectomies”ti OR “laparoscopic hysterectomy”ti OR
“laparoscopically assisted hysterectomies”ti OR “laparoscopically assisted hysterectomy”.
ti OR “laparoscopically assisted vaginal hysterectomies”ti OR “laparoscopically assisted
vaginal hysterectomy”ti OR “laparoscopically assisted vaginal radical hysterectomy”ti OR
“laparoscopical hysterectomy”ti OR ((exp *laparoscopic surgery/ OR “laparoscopy”ti OR
“laparoscopic”ti OR laparoscop™.ti) AND (exp *Hysterectomy/ OR “hysterectomy”ti OR
“hysterectomic”ti OR hysterectom™.ti))) AND (“predictor”.mp OR “predictors”mp OR predict™.
mp OR forecasting/ or prediction/ OR learning curve.mp OR learning curve/ OR ((*operative
blood loss/ OR “blood loss”ti OR “blood losses”ti OR “mean estimated blood loss”mp OR
*complication/ or *peroperative complication/ or *postoperative complication/ or
*preoperative complication/ or *wound complication/ OR “complication”ti,ab OR
“complication severity”.mp OR “complications”ti,ab OR “conversion”ti OR “conversion rate”.
mp OR “conversion rates”mp OR *”
OR *hospital discharge/ OR “Patient Discharge”ti OR “hospital stay”ti OR *”Length of Stay”/
OR “Length of Stay”ti OR *operation duration/ OR “operative time”ti OR “Surgical Time”ti

conversion to open surgery”/ OR “hospital discharge”ti

OR “Surgery Time”ti OR “Surgical volume”ti OR “high volume”ti OR “low volume”ti OR
“hospital volume”ti OR * Low Volume hospital/ OR *High Volume Hospital/ OR *Reoperation/
OR “reoperation”ti OR “re-operation”ti OR “Surgical Revision”ti OR “revision surgery”ti OR
“Repeat Surgery”ti OR “surgical site infection”ti OR “surgical site infections”ti OR *Surgical
Infection/ OR “Surgical Wound Infection”ti OR “Surgical Wound Infections”ti OR uterus
weight/OR “uterine weight”.mp OR “uterus weight”.mp OR “uterine size”mp OR “uterus size”.
mp OR “large uterus”mp OR “large uteri”mp OR “small uterus”mp OR “small uteri”mp OR
“large uterus”mp OR *Organ Weight/ OR ((“large”ti OR “small”ti OR “size”ti OR “weight”ti)
AND (“uterus”ti OR “uteri”ti)) OR *risk factor/ OR risk factor.ti OR risk factors.ti OR “BMI”ti OR
“Body mass index”ti OR *"Body Mass”/ OR ((“Uterus”ti OR “uterine”ti) AND descen*.ti) OR
“Age”ti OR exp *"Age”/ OR “Previous”ti OR exp * “patient history of surgery”/ OR adhesion™.
ti OR *"Tissue Adhesion/” OR “Parity”ti OR *”Parity”/ OR “abdominal surgery”ti OR “abdomen

*9

surgery”ti OR *?Abdominal surgery”/ OR “endometriosis”ti OR exp *"Endometriosis”/ OR
“smoker”ti OR “smoking”ti OR exp *"Smoking”/) AND (adverse outcome/ OR exp Outcome

Assessment/ OR “outcome”mp OR “outcomes”mp OR *"Risk factor”/ OR “risk factor”ti,ab
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OR “risk factors”ti,ab OR “safe”ti OR “unsafe”ti OR “safety”ti OR “injury”ti OR “injuries”ti)))
AND 20*.yr AND exp Humans/ AND english.la) OR ((((laparoscop™ OR robotic*) AND
hysterectom®).ti OR “laparoscopic hysterectomies”ti OR “laparoscopic hysterectomy”ti OR
“laparoscopically assisted hysterectomies”ti OR “laparoscopically assisted hysterectomy”.
ti OR “laparoscopically assisted vaginal hysterectomies”ti OR “laparoscopically assisted
vaginal hysterectomy”ti OR “laparoscopically assisted vaginal radical hysterectomy”ti OR
“laparoscopical hysterectomy”ti OR ((exp *laparoscopic surgery/ OR “laparoscopy”ti OR
“laparoscopic”ti OR laparoscop™.ti) AND (exp *Hysterectomy/ OR “hysterectomy”ti OR
“hysterectomic”ti OR hysterectom* ti))) AND (“predictor”.mp OR “predictors”mp OR predict*.
mp OR forecasting/ or prediction/ OR learning curve.mp OR learning curve/ OR *operative
blood loss/ OR “blood loss”ti OR “blood losses”ti OR “mean estimated blood loss”mp OR
*complication/ or *peroperative complication/ or *postoperative complication/ or
*preoperative complication/or *wound complication/ OR “complication”ti OR “complication
severity”.mp OR “complications”ti OR “conversion”ti OR “conversion rate”mp OR “conversion

*

rates”.mp OR *"conversion to open surgery”/ OR “hospital discharge”ti OR *hospital
discharge/ OR “Patient Discharge”ti OR “hospital stay”ti OR *"Length of Stay”/ OR “Length
of Stay”ti OR *operation duration/ OR “operative time”ti OR “Surgical Time”ti OR “Surgery
Time”ti OR “Surgical volume”ti OR “high volume”ti OR “low volume”ti OR “hospital volume”.
tiOR * Low Volume hospital/ OR *High Volume Hospital/ OR *Reoperation/ OR “reoperation”.
ti OR “re-operation”ti OR “Surgical Revision”ti OR “revision surgery”ti OR “Repeat Surgery”.
ti OR “surgical site infection”ti OR “surgical site infections”ti OR *Surgical Infection/ OR
“Surgical Wound Infection”ti OR “Surgical Wound Infections”ti OR uterus weight/ OR “uterine
weight”ti OR “uterus weight”ti OR “uterine size”ti OR “uterus size”ti OR “large uterus”ti OR
“large uteri”ti OR “small uterus”ti OR “small uteri”ti OR “large uterus”ti OR *Organ Weight/
OR *risk factor/ OR risk factor.ti OR risk factors.ti OR “BMI”ti OR “Body mass index”ti OR *"Body
Mass”/ OR ((“Uterus”ti OR “uterine”ti) AND descen*.ti) OR “Age”ti OR exp *"Age”/ OR “Previous”.
ti OR exp * “patient history of surgery”/ OR adhesion®.ti OR *"Tissue Adhesion/” OR “Parity”.
ti OR *”Parity”/ OR “abdominal surgery”ti OR “abdomen surgery”ti OR *’Abdominal surgery”/
OR “endometriosis”ti OR exp *"Endometriosis”/ OR “smoker”ti OR “smoking”ti OR exp
*’Smoking”/) AND randomized controlled trial/ AND 20*.yr AND exp Humans/ AND english.
la)
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