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Background: Clinical treatment guidelines have suggested that laparoscopic hernia repair
should be the preferred approach in both men and women with bilateral or recurrent
elective groin hernias. Anecdotal evidence suggests, however, that women are less likely to
undergo a laparoscopic repair than men, and therefore, we aimed to delineate if these
disparities persisted after controlling for patient factors and comorbidities.
Materials and methods: The American College of Surgeons National Surgical Quality
Improvement Project data were abstracted for all elective groin hernia repairs between
2005 and 2014. Univariate analysis was used to compare rates of laparoscopic surgery
between men and women. Multivariable analysis was performed, controlling for patient
demographics, preoperative comorbidities, and year of surgery.
Results: Over the 10-y period, 141,490 patients underwent elective groin hernia repair, of
which 13,325 were women (9.4%). The rate of general anesthesia utilization was high in
both men (81.3%) and women (77.2%) with 75.1% of open repairs being performed under
general anesthesia. Overall, 20.2% of women underwent laparoscopic repair compared
with 28.0% of men (P < 0.01). Women tended to be older, had a lesser body mass index, and
slightly greater American Anesthesia Association (all P < 0.05). On multivariable regression,
women had decreased odds of undergoing a laparoscopic approach compared with men
(odds ratio: 0.70; 95% confidence interval, 0.67-0.73, P < 0.01).
Conclusions: In the elective setting, women were less likely to undergo laparoscopic repair of
groin hernias than men. Although we are unable to ascertain underlying causes for these
gender disparities, these data suggest that there remains a disparity in the management of
groin hernias in women.
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Introduction

Groin hernias are one of the most prevalent surgical
conditions, affecting up to one-third of men and 3% of
women."? Surgical management is typically recommended
for symptomatic hernias; however, the utilization rates of
laparoscopy to repair groin hernias vary greatly.’ There has
been a significant increase in utilization of laparoscopic
techniques to repair groin hernias in the last decade because
of a variety of factors including patient preference, surgeon
preference, and data suggesting improved outcomes.*® Spe-
cifically, studies have found that laparoscopic hernia repairs
are associated with reduced postoperative pain and recovery
time’ but increased cost,” surgeon experience,’’ and the
required use of general anesthesia for laparoscopic repairs
have limited the widespread use of laparoscopy. This has
resulted in the continued use of open inguinal hernia repairs
in most patients.”

Considerable debate remains regarding the true benefits of
the laparoscopic approach for groin hernia across all patients
groups.'’ There is a growing body of evidence, however,
suggesting that laparoscopy should be strongly considered as
the treatment of choice for select patients.'” For example, the
National Institute for Health and Care Excellence (NICE)
guidelines recommend that surgeons consider a laparoscopic
approach in elective patients with bilateral groin hernias and
for recurrent groin hernias previously treated by an open
approach.”*? In addition, the European Hernia Society has
recommended that women should undergo laparoscopic
repair to allow for the evaluation for a femoral hernia at the
time of surgical intervention."*'”> Some studies have even
suggested that all elective hernia repairs in women should be
done laparoscopically if the woman is able to tolerate general
anesthesia.’®"’

Although men are considerably more likely to require a
groin hernia repair during their life than women,'® women
represent almost 10% of all groin hernia repairs.’” As a result,
women are often underrepresented in hernia research and are
often even excluded from prospective trials.'*?° Groin hernias
in women are also unique as they are more likely to present
later in life, are more likely to require emergent operations,
and have significantly greater rates of femoral defects than in
men.?’ The greater rates of femoral hernia in women are of
particular concern given that femoral hernias are rarely
diagnosed preoperatively.'® As a result, femoral hernias are
often missed when performing a Lichtenstein repair, leading
to potentially greater failure rates in women undergoing open
repair.”” Although laparoscopy has been suggested as a means
to mitigate this increased risk,'®"” the appropriateness of a
laparoscopic approach is complicated by the ability of the
patient to tolerate the increased risk of general anesthesia?>**
and the limited surgeon experience with laparoscopic
repairs.”>® Despite these factors, there remains evidence to
support the preferential use of laparoscopic repair in women.

Anecdotal evidence suggests that women are actually less
likely to undergo a laparoscopic repair than men, despite
guidelines to the contrary. Therefore, this study was designed
to assess adherence to these guidelines and determine if there

remains a disparity in the treatment of women undergoing
groin hernia repair in the elective setting.

Materials and methods
Database and inclusion criteria

The American College of Surgeons National Surgical Quality
Improvement Project (ACS-NSQIP) database was queried for
all patients who underwent repair of a groin hernia, including
inguinal and femoral, between 2005 and 2014. Patients with
groin hernia were identified using the International Classifi-
cation of Diseases, Ninth Revision (ICD-9) codes for inguinal or
femoral hernias (ICD-9550.0X, 550.1X, 550.9X, 551.0X, 552.0X,
553.0X) and associated primary Current Procedural Termi-
nology (CPT) codes for inguinal hernia or femoral hernia
repair (CPT 49505, 49507, 49520, 49521, 49525, 49550, 49553,
49555, 49557, 49650, 49651, 49659). NSQIP does not contain
data on the preoperative diagnosis, and, therefore, post-
operative diagnosis was used. Both open and laparoscopic
procedures were included, regardless of laparoscopic tech-
nique (transabdominal preperitoneal and totally extraper-
itoneal repairs). Patients having both primary postoperative
ICD-9 diagnosis and CPT procedure code for hernia repairs
were included.

Emergent hernia repairs were identified by the presence of
ICD-9 diagnosis codes for gangrenous or obstructed hernia or
the presence of a flag for an emergent operation and were
subsequently excluded from the primary analysis. In addition,
patients who met the following preoperative criteria were also
considered nonelective and excluded: American Anesthesia
Association (ASA) class V patients and those with preopera-
tive ventilator dependence, sepsis, septic shock, systemic
inflammatory response syndrome, pneumonia, open and/or
infected wound, acute renal failure, >4 U red blood cell
transfusion in prior 72 h, coma, or disseminated cancer.
Finally, patients aged <18 y, pregnant women, and those with
a missing gender were excluded.

Initial analysis was done across all elective groin hernia
repairs. Subsequently, the cases were classified into primary
unilateral, primary bilateral, recurrent unilateral, or recurrent
bilateral hernia repair for analysis. See Figure 1 for greater
detail on diagnosis and procedure groupings.

Outcomes

The primary outcome was the operative approach (laparo-
scopic versus open). Secondary outcomes included major
morbidity, minor morbidity, 30-d readmission rates, and 30-d
mortality. Major morbidity was defined as unplanned
intubation, ventilator >48 h, pneumonia, deep incisional
surgical site infection (SSI), organ space SSI, wound disrup-
tion, progressive renal insufficiency, deep vein thrombosis or
thrombophlebitis, pulmonary embolism, cardiac arrest
requiring cardiopulmonary resuscitation, myocardial infarc-
tion, stroke and/or cerebrovascular accident with neurologic
deficit, return to operating room, acute renal failure, and
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