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ABSTRACT

Background: With the increasing use of minimally invasive tech-
niques for gynecologic procedures, women are at a low risk for peri-
operative complications. The purpose of this study was to determine
the incidence of and risk factors for major intra or postoperative compli-
cations among women undergoing benign gynecologic surgeries.

Methods: We conducted a retrospective observational study of all
women who underwent benign gynecologic surgery in 2016-2017 at a
University-Affiliated community hospital. Pregnant women, malignancy
cases, and hysteroscopic or minor vulvar procedures were excluded. Pri-
mary outcome was composite intraoperative and/or 30-day postopera-
tive complications requiring medical or surgical management. Logistic
regression identified significant patient, peri-operative and surgeon risk
factors associated with complications.

Results: Of 975 patients included, 53 patients experienced major
intra or postoperative complications (5.4%). Mean age was 47.7 + 13.8
years. Mean BMI was 27.1 + 5.8 kg/m2. Prior abdominal surgery (laparo-
tomy or laparoscopy) (adjusted odds ratio [OR]= 2.01, 95%Cl 1.05-3.83)
and emergency surgery (adjusted OR= 19.54, 95%Cl 2.99-127.54) were
significantly associated with major complications. Surgeon volume of 1-
2 operative days per month (adjusted OR=0.30, 95%Cl 0.10 - 0.87) and
age 40-64 years (adjusted OR=0.24, 95%Cl 0.11- 0.56) had a protective
effect on the risk of major complications.

Conclusion: Among patients in our sample, 5.4% experienced major
complications from a benign gynecologic surgery. Complications from be-
nign gynecologic surgery are rare, even in the absence of robotic equip-
ment. Center-specific data and a discussion of the increased morbid-
ity associated with with prior abdominal surgery and emergency surgery
should be considered for pre-operative patient counselling.
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1 | INTRODUCTION

Major complications are infrequent after gynecological
procedures, and are occurring less commonly as mini-
mally invasive techniques are increasingly being used.
(1) Minimally invasive techniques also improve recovery
times and shorten hospital stays. (2) In fact, compos-
ite major intra and postoperative complications rates
in laparoscopic and vaginal hysterectomies were esti-
mated at 1.4% and 1.9%, respectively. (3) Similarly, the
frequency of major intraoperative complications in la-
paroscopic adnexal surgery has been evaluated at 0.8%
among women who had not previously undergone a hys-
terectomy. (4) Although rare, major complications such
as hemorrhage, bowel or urinary tract injuries and vagi-
nal cuff dehiscence still arise and often require addi-
tional surgical or pharmacological interventions, result-
ing in higher morbidity and mortality risks. (5-7)

Risk factors for complications include multiple sur-
geon and center-specific factors. Surgeon volume has
repeatedly been found to be a predictive factor, as surg-
eries performed by high-volume surgeons are usually
associated with shorter hospitalizations, fewer periop-
erative complications, and fewer conversions to laparo-
tomy. (8, 9) In addition, complication rates per center
can vary due to access to various minimally invasive
equipment types and by center condition expertise. For
example, access to robotic equipment for benign gyne-
cologic surgery is limited to non-existent in most Cana-
dian centers, with only a few facilities benefiting from
these technologies. (10, 11) When discussing compli-
cation rates for preoperative patient counseling, center-
specific data would be optimal, as it encompasses all
these technical factors. However, this can be difficult
to collect and provide. Quality improvement programs
frequently perform departmental audits and can provide

a tool to collect such information.

Few recent studies describe overall major intra or
postoperative complications risk of benign gynecologic
surgery. The Canadian context with limited robotic
surgery access in most centers may differ from other
published North American rates. We aimed to deter-

mine the incidence of major intra or postoperative com-

plications in women undergoing benign gynecologic pro-
cedures at a Canadian university-affiliated hospital. Sec-
ondly, we sought to evaluate the association between
patient, surgeon and operative factors and surgical com-
plications at our center.

2 | METHODS

We performed a retrospective chart review of all women
who underwent benign gynecological surgeries at a
Canadian university-affiliated center, in 2016 and 2017.
Patients were excluded for pregnancy, undergoing hys-
teroscopic or minor vulvar procedures, or malignancy.
The sample size was determined by the number of
cases meeting inclusion criteria during the period stud-
ied. We classified cases by diagnosis, procedure and
approach (vaginal, laparoscopic or laparotomy). We col-
lected patients’ age, body mass index, birthplace, smok-
ing status, comorbidities, prior surgeries, surgeon, ad-
mission type, conversion of approach, operative time,
pre-operative hemoglobin, peri-operative prophylactic
antibiotics administration, thromboprophylaxis (in the
form of heparin or low molecular weight heparin re-
ceived pre-operatively +/- post-operatively), and diag-
nosis severity. Surgeon volume for the 20 surgeons at
our center was determined based on compiled data, and
subdivided into 3 categories (high, medium and low vol-
ume) based on the mean number of operative days per
month per surgeon. We used the Charlson Comorbid-
ity Index (CCl) to report on comorbidities. (12) Formal
approval by the local Research Ethics Committee was

obtained prior to the start of the study.

Risk factors were categorized. Age was grouped into
young adults (18-39), middle-aged (40-64) and senior
adults (65 years old or greater). Obesity was defined
as a body mass index higher or equal to 30 kg/m2 . (13)
Smoking history was divided as current cigarette smoker
vs. non-smoker or ex-smoker. The CCl was used to mea-
sure the significance of patient comorbidities. (12) Op-
erative time longer than 180 minutes was considered a
risk factor. (6, 14) Anemia was defined as a hemoglobin

level lower than 120 g/L. (15) A large uterus and/or fi-
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Characteristics Values # missing values

Pre-operative patient factors

Age (years), mean (SD) 47.7 (13.8) 0
Place of birth, n (%) 2
Canada 515(52.9)
Elsewhere 458 (47.1)
BMI*, mean (SD) 27.1(5.8) 107
Current smoker, n (%) 109 (11.5) 26
Charlson Comorbidities Index, mean (SD) 0.8(1.2) 23
At least one prior pelvic surgery, n (%) 401 (42.0) 21
At least one non-gynecological prior abdominal surgery, n (%) 249 (26.2) 26
Peri-operative factors
Admission type, n (%) 0
Planned 948 (97.2)
Emergency 27 (2.8)
Approach of surgery, n (%) 0
Vaginal approach 261 (26.8)
Laparoscopy 542 (55.6)
Laparotomy 172 (17.6)
Conversion to laparotomy from laparoscopy or vaginal approach, n (%) 19 (2.4)
Operative time (minutes), median (IQR) 87 (50, 147)
Pre-operative hemoglobin (g/L), mean (SD) 130.4 (14.3) 61
Prophylactic antibiotics, n (%) 4
Recommended, received 581 (59.8)
Recommended, not received 83(8.6)
Not recommended 307 (31.6)
Received Thromboprophylaxis, n (%) 462 (47.6) 4
Main diagnosis (1 to 7) and severity
1-Fibroids, n (%) 261 (26.8)
Weight of pathology specimen (g), median (IQR) 347 (178, 690) 7
2-Endometriosis, n (%) 52(5.3)
Stage, median (IQR) 4(3,4) 13
3-Prolapse, n (%) 231 (23.7)
Stage, median (IQR) 3(2,3) 16
4-Ovarian cyst 114 (11.7)
Size (cm), mean (SD) 4.1(2.5) 4
5-Stress urinary incontinence, n (%) 62 (6.4)
6-Family planning, n (%) 103 (10.6)
7-Other, n (%)t 152 (15.6)

Data is presented as n (%), mean (SD=Standard Deviation); or median (IQR=Inter-quartile range, 1st and 3rd quartiles) *BMI=Body
Mass Index T The ‘other’ diagnosis group includes adenomyosis, abnormal bleeding (without concurrent diagnosis, fibroids or
adenomyosis), chronic pelvic pain and history of cancer/prophylaxis.)

TABLE 1 Patient and Surgery Characteristics (n=975)
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Intraoperative Postoperative Overall rate of
Procedures: N _ . Lo
complications complications complications
n (%) n (%) n (%)
Prolapse repair without hysterectomy (any
route) (with or without incontinence proce- 139 1(0.7) 3(2.2) 4(2.9)
dure)
Prolapse repair with hysterectomy (any route) 89 0(0.0) 4 (4.5) 4 (4.5)
Incontinence procedure alone (without pro-
. 59 1(1.7) 0(0.0) 1(1.7)
lapse repair)
Laparoscopic hysterectomy 144 4(2.8) 10(6.9) 14 (9.7)
Vaginal hysterectomy without prolapse indi-
ginal iy Y protap 4 1(25.0) 0(0.0) 1(25.0)
cation
Abdominal hysterectomy 104 8(7.7) 6(5.8) 13 (12.5)
Laparoscopic myomectomy 17 0(0.0) 0(0.0) 0(0.0)
Abdominal myomectomy 49 3(6.1) 6(12.2) 7 (14.3)
Laparoscopic adnexal surgery (includes fam-
. . 280 0(0.0) 1(0.4) 1(0.4)
ily planning procedures)
Open adnexal surgery 10 2 (20.0) 1(10.0) 3(30.0)
Resection of endometriosis 25 1(4.0) 1(4.0) 1(4.0)
Diagnostic laparoscopy 13 0(0.0) 0(0.0) 0(0.0)
Other * 62 1(1.6) 3(4.8) 4(6.5)

Some patients had multiple complications *The ‘other’ surgeries group includes procedures such as pelvic abscess drainage, rec-

tovaginal fistula repair, urinary fistula repair and periurethral cyst removal.

TABLE 2 Rates of Complications by Procedure Type

broids was defined as weighing more than 500 g. (16)
Case complexity was defined as endometriosis stage 3-
4, fibroids >500 g or adnexal cyst size >10 cm. Finally,
surgeon volume was categorized based on the number
of operative days per month into low (<1 day), medium
(1-2 days) and high (>2 days) volume using observed ten-
dencies in our sample. The majority of surgeons in the
sample operate exclusively at this center, thus the vol-
ume recorded is representative of overall operative time.
The number of OR days was used to represent both
surgical case volume as well as expertise in complex-
ity. Some surgeons perform more complex surgeries or
operate on patients with more comorbidities which can

limit the number of cases in one day.

The primary outcome was composite major intraop-
erative and/or 30-day postoperative complications. The
Clavien-Dindo classification was used to define major

complications, more generally as grade Il and above.

(17) Therefore, major complications were defined as re-
quiring transfusions, administration of drugs other than
antiemetics, antipyretics, analgesics, diuretics and elec-
trolytes, surgical intervention or intensive care unit man-
agement, or resulting in mortality. (17) Hemorrhage was
considered a major complication if it required a blood
product transfusion, or if radical measures were used
such as an artery ligation, prolonged pelvic packing, or
re-operation. (2) Major infections, including wound in-
fections, pelvic abscesses, pneumonia and sepsis, were
included if they required antibiotics or abscess drainage;
simple urinary tract infections were excluded. (18) Ma-
jor bowel injury and rectovaginal fistula were defined
as requiring intraoperative or postoperative surgical in-
tervention and/or antibiotics. (6, 19) Small bowel ob-
structions were also considered major complications.
(20) Urinary tract injuries or urogenital tract fistulas

were considered if they required a nephrostomy tube,
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Complications Vaginal (n=261) Laparoscopy Laparotomy All  approaches
(n=542) (n=172) (n=975)
Overall 11(4.2) 18(3.3) 24 (14.0) 53 (5.4)
Intraoperative complications
Any complication 2(0.8) 6(1.1) 14 (8.1) 22 (2.3)
Hemorrhage 1(0.4) 2(0.4) 8(4.7) 11(1.2)
Bowel injury 1(0.4) 0(0.0) 4(2.3) 5(0.5)
Urinary tract injury 0(0.0) 4(0.7) 3(1.7) 7 (0.7)
Postoperative complications
Any complication 9(3.5) 12(2.2) 14 (8.1) 35(3.6)
Hemorrhage 1(0.4) 6(1.1) 4(2.3) 11(1.1)
Bowel injury (not recognized intra-
. 0(0.0) 0(0.0) 0(0.0) 0(0.0)
operatively)
Urinary tract injury (not recog-
o . 1(0.4) 0(0.0) 1(0.6) 2(0.2)
nized intraoperatively)
Pelvic abscess 2(0.8) 1(0.2) 1(0.6) 4(0.4)
Wound infection 1(0.4) 1(0.2) 3(1.8) 5(0.5)
Pneumonia 0(0.0) 0(0.0) 1(0.6) 1(0.1)
Sepsis or septic shock 1(0.4) 1(0.2) 0(0.0) 2(0.2)
Deep vein thrombosis 0(0.0) 1(0.2) 1(0.6) 2(0.2)
Pulmonary embolus 1(0.4) 0(0.0) 0(0.0) 1(0.1)
Urogenital tract fistula 0(0.0) 0(0.0) 1(0.6) 1(0.1)
Rectovaginal fistula 1(0.4) 0(0.0) 0(0.0) 1(0.1)
Small bowel obstruction 0(0.0) 0(0.0) 1(0.6) 1(0.1)
Vaginal cuff dehiscence 0(0.0) 2(0.4) 0(0.0) 2(0.2)
Other 2(0.8) 0(0.0) 2(1.2) 4(0.4)

Note: mortality, hernia, myocardial infarction, stroke, coma, cardiac morbidity, respiratory morbidity and renal morbidity did not

occur *some patients had multiple complications

TABLE 3 Rates of Each Complication by Approach

a ureteral stent, or intraoperative or postoperative sur-
gical intervention. (21, 22) Thus, bladder perforations
requiring no intervention were not included (as in anti-
incontinence procedures). Vaginal cuff dehiscence was
defined as needing surgical repair. (2) Renal morbidity
was defined as acute or progressive, requiring dialysis
or a creatinine rise of more than 2 mg/dL. (18) Respi-
ratory and cardiac morbidity (other than myocardial in-
farction) were included if they required an intensive care
unit stay. (18) Pulmonary embolism, deep vein thrombo-
sis, stroke, myocardial infarction, comatose state longer
than 24 hours, and mortality were also considered to be

major complications. (18)

Descriptive statistics were used to report the re-

sults. The rate of each binary outcome (1-Intraoperative
complication, 2-Postoperative complication, 3-Overall
complication) was computed for 17 potential baseline
risk factors. These factors were divided in 3 blocks
of variables: 1) pre-operative patient variables, 2) peri-
operative variables, and 3) surgeon volume. For the
‘Overall complication’ outcome, logistic regression was
performed for each risk factor. (23) Multivariable logis-
tic regression was performed for each block of variables,
and the Bayesian Information Criterion (BIC) was used
to select the best model by minimizing the BIC. (24) The
final multivariable logistic model included the variables
retained in each block. A sensitivity analysis was also

performed to capture the multilevel aspect of the data
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(patient nested in surgeon). The Generalized Estimating
Equations (GEE) approach was used to handle the corre-
lation; surgeon was treated as a random intercept. (25)
The Intra-class Correlation Coefficient (ICC) was com-
puted to measure the proportion of the outcome’s to-
tal variance explained by the surgeon. (26) For all mod-
els, Odds Ratios (OR) and 95% Confidence Intervals (Cl)
were computed from the estimates of the model. A sub-
analysis including only hysterectomies (all approaches
included) was also performed. Statistical analysis was
performed using SAS University Edition (SAS Institute

Inc, North Carolina).

Missing values were accounted for in different ways
depending on their frequency. If there were less than
10 missing values (<1%), those were imputed with the
mode. If there were 10 or more missing values, those
were coded as a ‘missing’ category and included in the
regression model. Missing BMI values were coded as
normal (<30 kg/m2 category) as high BMlIs are gen-
erally recorded in the operative report for physician
billing purposes. Thus, it is reasonable to assume charts
recording no BMI correspond to women with a BMI
<30 kg/m2. Similarly, missing hemoglobin values were
coded as normal (>120 g/L category). For low-risk pro-
cedures such as tubal ligation or small adnexal cysts re-
moval in women below the age of 40 without signifi-
cant medical history, the patient is considered healthy
and does not get assessed at the pre-operative clinic,
which would include blood work. Therefore, if no pre-
operative hemoglobin value was measured, we assumed
that the patient’s hemoglobin is likely greater than 120
g/L.

3 | RESULTS

1757 women underwent gynecologic surgery at our ter-
tiary care hospital in 2016 and 2017. 782 were excluded
for pregnancy, malignancy and hysteroscopic or minor
vulvar procedures. 975 patients were included in the
final analysis. Patient demographics are presented in
Table 1. A majority of procedures were performed la-
paroscopically (55.6%) (26.8% vaginal and 17.6% laparo-

tomy). The most common comorbidities were diabetes,
chronic kidney disease, chronic obstructive pulmonary
disease and hepatic disease. Overall, 53 women (5.4%)
had a surgical complication. Table 2 shows complica-
tion rates by procedure type. The most common in-
traoperative complications included hemorrhage (1.1%),
bowel injury (0.5%), and urinary tract injury (0.7%). Post-
operative complications were most frequently hemor-
rhage (1.1%), wound infection (0.5%), and pelvic abscess
(0.4%). Mortality, hernia, myocardial infarction, stroke,
coma, cardiac morbidity, respiratory morbidity, and re-
nal morbidity did not occur. Table 3 shows the rates of

each complication by approach.

Univariate and multivariate analyses of risk factors
and their impact on complication rates are shown in
Table 4. Univariate analysis of the primary outcome
(composite intraoperative and/or 30-day postoperative
complications) showed prior abdominal surgery (OR=
2.06, 95%Cl 1.16-3.67), admission through emergency
(OR= 3.19, 95%Cl 1.06-9.59), laparotomy approach
(OR= 3.69, 95%Cl 1.76-7.74), conversion to laparo-
tomy (OR= 8.93, 95%Cl 3.25-24.53), and complexity
(OR=2.98, 95%Cl 1.60-5.52) to be significant factors
when treated independently. None of the missing val-
ues categories showed an association to the outcome.
BMI and hemoglobin showed higher percentage of miss-
ing data (11% and 7%). Four variables showed a rate of
3% of missing data and three variables showed a rate
less than 1%. BMI was not significant when obesity was
defined as a BMI higher or equal to 30 kg/m2. The ex-
treme obesity cut-off of 40 kg/m2 did not return a signif-
icant result either, although this sample contained few

patients.

For the multivariate analysis (Table 4), age, smoking
status, comorbidities (CCI>0), prior abdominal surgeries,
surgeon volume, admission type, approach, conversion
to laparotomy, peri-operative prophylactic antibiotics,
thromboprophylaxis, and complexity were included in
the final multivariate model. This model showed that
prior abdominal surgery (laparotomy or laparoscopy) (ad-
justed OR=2.01, 95%Cl 1.05- 3.83), and emergency
surgery (adjusted OR=19.54, 95%Cl 2.99-127.54) were

significantly associated with increased risk of major com-
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plications. Of note, 4/27 (14.8%) of emergency surg-
eries resulted in complications, compared to 49/948
(5.2%) of planned procedures. Age of 40-64 years had
a protective effect on complication rates (adjusted OR=
0.24,95%Cl1 0.11- 0.56), compared to both younger and
older women. The relationship between surgeon vol-
ume and complications was U-shaped, with surgeons
operating 1 to 2 days per month having the lowest com-
plication rates (adjusted OR= 0.30, 95%Cl 0.10 - 0.87).
The sensitivity analysis (GEE model, data not shown) re-
veals similar findings, the proportion of the variation ex-
plained by adding the surgeon as a random intercept
variable in the final multivariable model was weak and
non-significant (ICC=1%). Finally, the sub-analysis of
only hysterectomies (all approaches included) did not re-
turn significant risk factors. Of note, hysterectomies are

mainly performed when medical management failed.

4 | DISCUSSION

We reported an overall risk of major intra- or post-
operative complication of 5.4% after benign gyneco-
logic surgery at a university-affiliated center, with a ma-
jority of procedures being performed via minimally in-
vasive approach. Prior abdominal surgery and emer-
gency surgery were unsurprisingly associated with an
increased complication risk. The rates measured appear
to be consistent with prior literature on gynecologic sur-

gical complications.

In Erekson’s large scale study on postoperative com-
plications following gynecologic surgery based on Amer-
ican College of Surgeons National Surgical Quality Im-
provement Program (ASC-NSQIP) data on over 22,000
women, the frequency of complications from benign
procedures ranged from 1.7% for prolapse procedures
to 3.5% for benign hysterectomies, with an overall 3.7%
rate of major postoperative complications. (18) We simi-
larly found 3.6% postoperative complications. However,
some of our outcome definitions differed, as Erekson’s
study did not include urinary tract injuries, which ac-
counted for 5.7% of our reported post-operative com-

plications. (18) In addition, the authors did not men-

tion how many surgeries were robotically-assisted; but
similar to our population, a large number of surgeries
were performed via minimally invasive techniques. An-
other study, by Margulies et al., of close to 110,000 hys-
terectomies based on retrospective ASC-NSQIP data,
found a rate of postoperative complication of 6% after
laparoscopic and 14% after abdominal hysterectomy. (1)
These authors do report that laparoscopy and robotic
procedure codes used for their analysis cannot be distin-
guished, hence a significant proportion of their laparo-
scopic cases may have been robotically-assisted. (1) De-
spite the lack of robot use at our center, we similarly
found a postoperative complication rate of 9.7% after
laparoscopic and 12.5% after abdominal hysterectomy.
Moreover, the laparotomy approach has been associ-
ated with an increased risk of complications in previous
literature and was not a surprising finding in our univari-
ate analysis, although it became non-significant in the

multivariate analysis. (1, 2, 18)

Although it has been observed, the association be-
tween emergency surgery and increased risk of peri-
operative complications in benign gynecology has not
been, to our knowledge, studied extensively. It has
been reported for emergency general surgery. (18, 27)
Havens' study on the complications of urgent general
surgery concluded that emergency surgery is an impor-
tant risk factor for complications. (27) They also re-
ported that pre-operative patient characteristics such as
comorbidities and physiological status do not solely ex-
plain the high complication rates in urgent cases. (27)
Surgeries in comorbid patients may be delayed for med-
ical optimization or trial of conservative management,
contributing to the increased morbidity. (28) Havens et
al. concluded that emergency general surgery should be
a target for quality improvement programs. (27) Like-
wise, as highlighted in our study and reinforced by lit-
erature, surgical history is an important determinant of
complication risk, notably because it can distort pelvic

anatomy and cause adhesions. (2, 5, 29)

In our study, patients aged 40 to 64 years were less
likely to get complications from their surgeries than
younger and older patients. In prior literature, increas-

ing age is generally associated with higher complication
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rates (18, 30) and longer operative times. (1) Surgeries
on older patients are also less likely to be done via min-
imally invasive techniques. (8) One hypothesis as to
why younger patients in our sample had more complica-
tions than middle-aged patients is that the 18-39 year
old group underwent more myomectomies and laparo-
tomies, which are procedures that resulted in more com-
plications. For example, 18.5% of patients aged 18-39,
compared to 4.4% of patients aged 40-64, underwent
myomectomies. In the younger group, 19.9% had a la-
parotomy compared to only 10.3% in the middle-aged
group. We also hypothesize that the senior adult group
was more likely to have a complication from their comor-
bidities than from the type of surgery. These hypothe-

ses could not be verified in our study.

The finding of a U-shaped relationship between sur-
geon volume and complication was unexpected. This
finding does not seem to be related to a hypothesis of
high-volume surgeons performing more complex proce-
dures. By defining complex procedure as a diagnosis
of endometriosis stage 3-4, fibroids/uterus 500g or ad-
nexal cyst size 10 cm, high-volume surgeons performed
30.8% of complex procedures, which cannot solely ex-
plain the association. Nonetheless, 82.9% of procedures
on women aged 65 and over and 87.7% of operations
on women with comorbidity scores 3 were performed
by high-volume surgeons. Thus, high-volume surgeons
seem to have operated on older patients with more
comorbidities who were more likely to have complica-
tions, which explains their higher complication rates
than medium-volume surgeons. Surgeon training and

experience could not be assessed in our study.

Sub-specialization fellowship training and high surgi-
cal volume have previously been linked to improved gy-
necological surgical outcomes. (33-35) Conversely, this
additional training narrows a physician’s scope of prac-
tice and, on a larger scale, could limit access to routine
or preventive health care from general Obstetricians Gy-
necologists. (36) Many surgeons in our study are sub-
specialty-trained in urogynecology and/or minimally in-
vasive surgery, which may have contributed to our over-
all low rates of complications. However, surgeon train-

ing and/or experience was not a factor assessed in this

study.

Our study has a few limitations. Most importantly, as
the data was collected retrospectively, incomplete pa-
tient files lead to missing values which may have dis-
turbed the measured associations of risk factors on out-
comes. BMI values were missing most commonly (11%
of charts). In addition, patients may have presented to
another center with postoperative complications, which
our data collection method would not have recognized.
Moreover, some factors, notably socio-economic fac-
tors, were not studied and could impact outcomes. (8)
Lastly, reliable information on the use of medications
for pre-operative optimization was not available to us,
and thus could not be included in the study. For ex-
ample, preoperative use of gonadotropin-releasing hor-
mone agonist to reduce fibroid size and iron supple-
ments to improve anemia have been shown to reduce
blood transfusions and postoperative complications in
gynecologic surgery. (40, 41) Therefore, the adminis-
tration of these medications likely influenced outcomes,
but it could not be measured in this study.

In conclusion, the rate of major intra- or post-
operative complications related to benign gynecologic
procedures at a university-affiliated urban hospital was
5.4%. Prior abdominal surgery (laparotomy or la-
paroscopy) and emergency surgery were significantly as-
sociated with increased risk of major complications. Fu-
ture research could explore quality improvement targets
for emergency surgeries specifically, such as patient co-
morbidities, prioritization of these procedures, and asso-
ciated delays. Our findings also demonstrate that com-
plications arising from benign gynecologic surgery are
rare, even in the absence of robotic equipment. Sur-
geons should consider the use of center-specific data
and of these factors when counseling patients about the
risk of adverse outcomes.
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Intra or post operative complications

Univariate logistic models

Multivariable logistic model

Variables OR[95% Cl] OR[95% Cl]
Pre-operative patient factors
Age (years)
18-39 1.00 1.00
40-64 0.53[0.29, 0.96] 0.24[0.11; 0.56]
>65 0.66 [0.29, 1.51] 0.49[0.10;2.42]

Born outside Canada
No
Yes

BMI*
<30 kg/m2
>30 kg/m2

Current smoker
No
Yes

Charlson Comorbidities Index (CCI)
CCl=0
CCl=1,2
CCl >3

Prior pelvic surgeries
No prior pelvic surgery
> 1 prior pelvic surgery

Non-gynecological prior abdominal surgeries
No prior abdominal surgery
> 1 prior abdominal surgery
Surgeon factors
Surgeon volumet (OR days per month)
Low (<1)
Medium( 1 - 2)
High(>2)
Peri-operative factors
Admission type
Planned
Emergency
Approach of surgery
Vaginal approach
Laparoscopy
Laparotomy

1.00
1.01[0.58, 1.76]

1.00
0.98[0.51; 1.90]

1.00
0.46[0.14, 1.51]

1.00
0.59[0.29, 1.20]
0.67[0.26, 1.75]

1.00
1.01[0.58, 1.78]

1.00
2.06[1.16, 3.67]

1.00
0.41[0.16; 1.02]
0.93[0.42; 2.07]

1.00
3.19 [1.06, 9.59]

1.00
0.78[0.36, 1.68]
3.69 [1.76,7.74]

1.00
0.49 [0.13; 1.76]

1.00
0.61 [0.24; 1.58]
0.33[0.06; 1.79]

1.00
2.01[1.05; 3.83]

1.00
0.30[0.10; 0.87]
1.35[0.51; 3.56]

1.00

19.54[2.99; 127.54]

1.00
1.58 [0.64; 3.90]
2.75[0.89; 8.45]
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Intra or post operative complications
Univariate logistic models Multivariable logistic model
Variables OR [95% CI] OR[95% Cl]
Conversion to laparotomy 8.93 [3.25, 24.53] 2.75[0.75; 10.10]
Operative time > 180 minutes 1.44[0.72, 2.86]
Pre-operative hemoglobin > 120 g/L 1.75[0.93, 3.30]

Peri-operative prophylactic antibiotics when recom-

mended
Recommended, received 1.00 1.00
Recommended, not received 1.56 [0.73, 3.34] 2.09 [0.85; 5.10]
Not recommended 0.08 [0.02, 0.35] 0.08 [0.01; 0.45]

Thromboprophylaxis

Received 1.00 1.00

Not received 0.38[0.21, 0.69] 0.46 [0.21; 1.01]
Complexity (endo 3-4, fibroids 500g+, cyst 10+)

No 1.00 1.00

Yes 2.98[1.60; 5.52] 2.20[0.91; 5.32]

Main diagnosis and severity

Other 1.00

Fibroids 1.36 [0.65, 2.84]
Endometriosis 0.79[0.21, 2.93]
Prolapse 0.58 [0.24, 1.40]
Ovarian cyst 0.47 [0.14, 1.50]
Stress Incontinence na

Family planning na

OR=0dds Ratio; ORs are in Bold font are significant
*BMI: Body Mass Index tSurgeon volume was treated
as a random effect

TABLE 4 Univariate and Multivariable Analysis of Risk Factors and their Impact on Complication Rates (n=975)
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