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Erectile dysfunction after acetabular fracture
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Abstract
Objectives: To determine the rate of erectile dysfunction in male patients who have sustained an acetabular fracture with no
previously identified urogenital injury.

Design: Cross-sectional survey.

Setting: Level 1 Trauma Center.

Patients/Participants: All male patients treated for acetabular fracture without urogenital injury.

Intervention: The International Index of Erectile Function (IIEF), a validated patient-reported outcome measure for male sexual
function, was administered to all patients.

Main Outcome Measurements: Patients were asked to complete the International Index of Erectile Function score for both
preinjury and current sexual function, and the erectile function (EF) domain was used to quantify the degree of erectile dysfunction.
Fractures were classified according the OTA/AO classification schema, fracture classification, injury severity score, race, and treat-
ment details, including surgical approach were collected from the database.

Results: Ninety-two men with acetabular fractures without previously diagnosed urogenital injury responded to the survey at a
minimumof 12months and an average of 436 21months postinjury. Themean agewas 536 15 years. 39.8%of patients developed
moderate-to-severe erectile dysfunction after injury. The mean EF domain score decreased 5.026 1.73 points, which is greater than
the minimum clinically important difference of 4. Increased injury severity score and associated fracture pattern were predictive of
decreased EF score.

Conclusion: Patients with acetabular fractures have an increased rate of erectile dysfunction at intermediate-term follow-up. The
orthopaedic trauma surgeon treating these injuries should be aware of this as a potential associated injury, ask their patients about
their function, and make appropriate referrals.

Level of Evidence: III.
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1. Introduction

The acetabulum anatomically makes up a part of the pelvic ring,
though is usually thought of as a distinct structure in the minds of
orthopaedic traumatologists. Acetabular fractures are difficult to
treat, and they tend to have high rates of complications.1,2 Much

of the previously published literature on complications in
acetabular fracture surgery has focused on post-traumatic
arthritis and the rate of conversion to arthroplasty, nerve injury,
deep vein thrombosis, heterotopic ossification, or infection
rates.2–4 Both pelvic ring injuries and acetabular fractures require
a high amount of energy to disrupt the osseous anatomy in young
patients. Sexual dysfunction is a common complication of high-
energy pelvic ring injuries (erectile dysfunction).5–8 Although the
energy required to sustain an acetabular fracture is similar, and
the acetabulum makes up part of the pelvic ring, no study has
reported on the incidence of sexual or erectile dysfunction
specifically in the setting of acetabular fracture. The aim of this
study was to evaluate the incidence of erectile dysfunction with a
validated patient-reported outcome measure after acetabular
fracture.

2. Materials and Methods

2.1. Study Design

After institutional review board approval, all patients with pelvis
and acetabular fractures presenting to ourmedical center between
January 1, 2012, and December 31, 2017, were identified using a
prospectively collected trauma database. The data presented here
are a subset of a larger study performed by the urology
department on patients with injuries to the pelvic ring and
acetabulum.9 The study exclusion criteria included spinal cord
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injured patients, patients diagnosed with lower urogenital tract
injuries, patients discharged to jail, and patients with combined
pelvic ring fracture and acetabular fracture. All other patients between
the agesof 18and70yearswere considered eligible for inclusion.Data
collected from the registry included age at injury, race, primary
insurance, injury severity score (ISS), and fracture pattern according to
OTA/AO classification.10 Patients with acetabular fractures are
typically treated with open reduction and internal fixation at this
institution when any joint incongruity exists or instability is present.
Positioning does not include the use of a center post in the groin for
traction, so direct pressure is not applied to the perineum.

Each patient’s chart was reviewed to further classify each
fracture according to the Letournel classification for acetabular
fractures and whether anterior or posterior (or both) surgical
approaches were used to access the fracture for fixation. The
Letournel fracture classification was simplified into elementary
versus associated patterns.2

Amulticomponent online survey was developed11 and sent to all
eligible subjects as outlined in the inclusion and exclusion criteria
between November and December of 2018. The full International
Index of Erectile Function (IIEF) consists of 15 questions and was
administered twice to patients both in a recall fashion, that is,
asking themwhat their sexual function was before injury and what
their current function was.12,13 The erectile function (EF) domain
score was the main outcome instrument used in this study and is
useful in determining the level of EF in male patients (Table 1).14,15

Minimum clinically important difference (MCID) value for the EF
domain has been determined to be 4.14

2.2. Statistics

Demographics were analyzed using means, standard deviations,
and confidence intervals. T tests were used to compare the means
for the EF domain scores for preinjury and postinjury states.
Linear regression was used to analyze the effect of being older
than 60 years on the postinjury EF domain. Linear regression was
used to analyze possible predictors for a postinjury EF score. Age,
ISS, OTA/AO fracture pattern type and group, and whether an
anterior approach was used were used as predictor variables in
the multivariate regression. A P value of 0.05 was used to
determine statistical significance.

3. Results

A total of 1912male patients were identified who sustainedOTA/
AO 61 and 62 fractures. One thousand five hundred fifty-four
(81.3%) of these men met the inclusion criteria, of which 277
(17.8%) returned completed surveys. Of the 277 survey
respondents, 93 (33.5%) had isolated acetabular fractures. One
patient returned a questionnaire but did not respond to the IIEF
questions. This patientwas removed from this analysis leaving the

total respondents to 92 (33.2%). For those patients who were
excluded, 77.1% (n5 276)were for being outside the specified age
range, 19.0% (n 5 68) were excluded for previously diagnosed
urologic injury, 15.6% (n5 56) for penetrating trauma, 3.6% (n5
13) for spinal cord injury, and 2.2% (n 5 8) for incarceration.
There were 17 patients with combined pelvic ring and acetabular
injuries removed from the analysis. Thirty-six patients had an
anterior approach to the acetabulum, 27 of which had a middle or
medial window of the ilioinguinal approach developed.

The mean age of patients in this cohort was 51.46 14.9 years,
and the average ISS was 15 (95% confidence interval [CI], 12 to
17). The average follow-up was 42.3 months with minimum 12.5
months of follow-up from injury.

The complete IIEF scorewas significantly different frompreinjury
to postinjury (59.5 vs. 49.6;P, 0.001) (Fig. 1). Themean preinjury
EF domain score was significantly different from the mean
postinjury EF domain score (24.8 vs. 19.3; P , 0.001). The mean
preinjury orgasmic function score was significantly different from
the mean postinjury orgasmic function score (8.7 vs. 7.8; P 5
0.026). The mean preinjury sexual desire score was significantly
different from the mean postinjury sexual desire score (8.2 vs. 7.4;
P 5 0.019). The mean preinjury intercourse satisfaction score
was significantly different than the mean postinjury intercourse
satisfaction score (10.4 vs. 8.7; P 5 0.008). The mean preinjury
overall satisfaction score was significantly different than the
postinjury overall satisfaction score (7.9 vs. 6.4; P , 0.001).

The number of patients meeting criteria for mild erectile
dysfunction and moderate-to-severe erectile dysfunction on the
EF domain score before and after injury is shown in Table 2.
Patients are split into younger than 60 years and older than 60
years to attempt to account for age-related differences in EF.
Erectile dysfunction severity increased in at least 36 patients based
on categories of EF domain (Table 3). The percentage of patients
with erectile dysfunction by fracture pattern and the mean
postinjury EF domain score are presented in Table 4. The mean
EF score changed from 21.3 (95% CI, 19.6 to 22.9) preinjury to
19.2 (95% CI, 17.1 to 20.9) postinjury and was statistically
significantly different (P , 0.001). The average magnitude of
decrease of the EF score was a decrease of 5.02 points, and 34.1%
of the respondents had experienced a decline in their score of at
least the MCID of 4 points or greater (Table 5). Patients with
associated patterns had a significantly lower postinjury EF score
compared with patients who had elementary patterns (17.2 vs.
21.6, P5 0.03). No difference was detected in postinjury EF score
between patients who had a middle or medial window of the
ilioinguinal approach developed, as compared with a posterior
approach (17.2 vs. 19.2, P 5 0.459). No relationship was found
between the time elapsed since injury to erectile dysfunction nor
was a linear relationship between age and postinjury EF score
found.

Linear regression was performed to evaluate for predictors of
decreased EF domain score. Associated fracture pattern and high
ISS adequately predicted a low postinjury EF score, but no other
variables were predictive of low EF domain score (Table 6).

4. Discussion

This study is the first data published to describe erectile
dysfunction among a cross-sectional sample of patients who
have sustained a fracture of the acetabulum. The acetabulum
makes up part of the pelvic ring, and injuries to the acetabulum
are often times disruptions of the pelvic ring itself.2 Acetabular
fractures in young patients are typically high-energy injuries,

TABLE 1
Erectile Dysfunction Domain of IIEF and the Corresponding
Severity of Erectile Dysfunction

Severity of Erectile Dysfunction EF Domain Score

Normal range, no erectile dysfunction 26–30
Mild erectile dysfunction 22–25
Mild-to-moderate erectile dysfunction 17–21
Moderate erectile dysfunction 11–16
Severe erectile dysfunction ,10
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similar to pelvic ring injuries. Recovery from pelvic ring injuries
can be similar to that of acetabular fractures in that there are often
times protracted recovery time, impaired ambulation, and
prolonged pain issues.2–4,16–18 Sexual dysfunction in the form
of erectile dysfunction in male patients has been shown to be a
common occurrence after pelvic ring injury, although no study
has reported on the specific complication of erectile dysfunction
after acetabular fracture.5,7,9,11,19,20 The exact cause of sexual or
erectile dysfunction after pelvic ring injury is likely multifactorial
and poorly understood with vascular, corporeal, neurogenic, and
psychogenic factors likely playing roles in its development.6

Previous studies on sexual and erectile dysfunction have
focused on pelvic ring injuries with displacement or patients
presenting with urogenital injuries along with their pelvic ring
disruption.21–25 The acetabulum is not anatomically located near
the urethra, which when damaged is often cited as a major cause
for postinjury sexual dysfunction.21 Perhaps because of this
anatomic disconnect, the relationship between acetabular frac-
tures and sexual dysfunction after injury has not been studied.

Patients with a combined pelvic ring injury were removed from
the analysis because these injuries have been shown to be
associated with sexual dysfunction in the past, and we wished
to remove confounding variables.6,8,9

There are several studies in the orthopaedic literature
examining sexual and erectile dysfunction among patients with
pelvic ring injuries. Metze et al8 administered the IIEF question-
naire to patients who had sustained pelvic fracture at amean of 29
months postinjury. They found that posterior ring disruptions
and patients who sustained a distraction type injury in the
anterior pelvis were at higher risk for long-term problems.Wright
et al queried patients who had sustained a pelvic fracture whether
they “experienced sexual dysfunction.” Their patients were
identified from the Pennsylvania Trauma Outcomes Study and
pelvic ring injuries identified throughAbbreviated Injury Scale-90
codes. They found a rate of 21% among patients in their study
and were unable to stratify based on the OTA/AO pattern.22

Harvey-Kelly et al examined a cohort of 110 patients, both male
patients and female patients, and used sex-specific outcome
measures to examine both quality of life and sexual function after
pelvic ring injury. They found that urethral injury, pelvic fracture
severity, and increased age were shown to be independent risk
factors for sexual dysfunction.7 Vallier et al9 studied women who
sustained pelvic ring injury and found a high rate of sexual
dysfunction after injury. Specifically, dyspareunia was present in
91% of women with APC injuries, and surgical treatment of any

Figure 1. Individual domain scores of the IIEF composite score compared for preinjury and postinjury.

TABLE 2
Erectile Dysfunction before and after Acetabular Fracture

Preinjury
Erectile
Function
Domain

Postinjury
Erectile
Function
Domain

Younger than 60 yrs
Average age (yrs) 42.9
n 55 55
No erectile dysfunction 41 75% 28 50%
Mild erectile dysfunction 10 18% 10 18%
Moderate-to-severe erectile dysfunction 4 7% 17 30%

Older than 60 yrs
Average age (yrs) 66.9
n 37 37
No erectile dysfunction 20 54% 11 30%
Mild erectile dysfunction 7 19% 7 19%
Moderate-to-severe erectile dysfunction 10 27% 19 51%

TABLE 3
Cross-tabulation

Preinjury ED Postinjury ED Total

,10 10–16 17–21 22–25 26–30
Severe ED ,10 5 0 0 0 0 5
Moderate ED 10–16 3 4 1 0 1 9
Mild-to-moderate 17–21 0 2 1 0 0 3
Mild ED 22–25 1 6 2 4 1 14
No ED 26–30 9 4 3 6 37 59

Total 18 16 7 10 39 90

Bold numbers represent patients that had worse ED following injury.
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pelvic ring injury was associated with dyspareunia at a rate of
74% compared with 35% of nonoperatively treated pelvic ring
injuries. Their study was the most recent to look specifically at
female sexual dysfunction after pelvic ring injury and had control
groups of recruited patients from nonpelvis injury orthopaedic
clinics as well as gynecology clinics. There have been reports of
sexual and urinary dysfunction in female patients dating back to
the 1990s. None of these studies have examined acetabular
fractures as a risk factor for sexual dysfunction in either sex.26–28

Several authors in the trauma literature have examined the role of
angioembolization in the development of sexual dysfunction and
found that angioembolization likely does not play a decisive role
in the development of sexual dysfunction.29,30 None of the above
studies examined patients with acetabular fractures specifically,
so we have to interpret these numbers with caution. Again, no
study has examined sexual dysfunction in patients with acetab-
ular fractures.

The IIEF score has several domains, each of which measure
separate aspects of male sexual health.12 Fig. 1 breaks down
the IIEF score into its constituent domains and what the mean
responses preinjury and postinjury were for each. The IIEF
score has been shortened for clinical use to the EF domain, and
as displayed in our data, the major change in the complete IIEF
score comes from the change in the EF domain of the complete
score.15 The published MCID for the EF domain of the IIEF
score is 4,14 and 34.1% of the patients in this study met this
change. Patients can also be split into severity of erectile

dysfunction based on their EF domain score (Table 1).15 This
study showed that 39.8% of patients had a score of 16 or less
in the EF domain of the IIEF score, indicating moderate-to-
severe erectile dysfunction. On cross-tabulation examination
(Table 3), there were 36 patients of 93 who decreased at least 1
category in the severity of their erectile dysfunction. Twenty-
two participants found themselves with new moderate-to-
severe erectile dysfunction after an injury to the acetabulum.

Our study shows that associated pattern acetabular fractures
according to the Letournel and Judet classification system were
more likely to have a lower EF domain score for EF. These
patterns are by definition more complex with their osseous
disruption, and all involve disruption of the pelvic ring either
through the anterior column, posterior column, or both. The
baseline rates of moderate-to-severe erectile dysfunction seen in
the study population are comparable with baseline rates of
erectile dysfunction in the general population,31 namely approx-
imately 7% in male patients aged 45 years and 30% in male
patients aged 60 years. Subsequently, the elevated rates of erectile
dysfunction in both the younger and the older cohorts in this case
can likely be attributed to their injuries (Table 2).

The strengths of the study include the length of follow-up,
the use of a previously validated patient-reported outcome
metric, and the fact that no study has reported on erectile
dysfunction in patients sustaining acetabular fracture. We
observed an erectile dysfunction rate of 39.8% as defined by
the EF domain score of 16 or less at intermediate-term follow-
up. No relationship between erectile dysfunction and time
from injury was found. Associated pattern injuries were more
likely to experience erectile dysfunction, although anterior
approaches specifically were not. This study is likely un-
derpowered to determine a relationship between approach and
erectile dysfunction should a relationship exist. We focused
specifically on the middle and medial windows of the
ilioinguinal approach because these were believed to be most
relevant to genitourinary anatomy. Overall, patients sustain-
ing acetabular fractures had a high rate of erectile dysfunction
as determined by the EF score outcome metric.

Several limitations are inherent in this article. First is that, these
patients were retrospectively identified to be contacted, and our
response rate was relatively low indicating an issue with selection
bias. The long follow-up and recall bias may preferentially select

TABLE 4
Postinjury Erectile Function Domain Score in Patients With
Acetabular Fractures

Mean Postinjury Erectile
Function Domain Score

% of Patients With Moderate-
to-Severe Erectile Dysfunction
(EF < 16)

All patterns 19.2 39.8%
OTA/AO A 19.0 41.3%
OTA/AO B 20.3 33.3%
OTA/AO C 17.2 50.0%
Elementary
patterns

21.6 32.6%

Associated
patterns

17.1 46.0%

Anterior
approach used

16.8 50.0%

TABLE 5
Erectile Function Change in Patients With Acetabular Fractures

Average Erectile
Function Change*

% of Patients Meeting MCID
Change for Erectile Function
Score n

All patterns 25.02 34.1% 31/91
OTA/AO A 25.20 39.1% 18/46
OTA/AO B 24.28 25.0% 8/32
OTA/AO C 26.15 38.5% 5/13
Elementary
patterns

24.51 34.9% 15/43

Associated
patterns

25.48 33.3% 16/48

Anterior
approach used

26.85 41.2% 14/34

* Erectile function change is the change in the erectile function domain of the International Index of
Erectile Function patient-reported outcome measure. A change of 4 point represents the minimum
clinically important difference.

TABLE 6
Regression Coefficients for Variables Included in Linear
Regression

Regression
Coefficient

95% Confidence
Interval

P

Anterior approach
used

21.92 24.25 0.40 0.104

ISS 20.26 20.51 0.00 0.046
Age 20.01 20.15 0.13 0.863
Elementary versus
associated pattern

24.34 28.48 20.19 0.042

OTA/AO 62A1 26.95 227.15 13.25 0.495
OTA/AO 62A2 215.85 236.93 5.22 0.138
OTA/AO 62A3 214.22 234.47 6.03 0.166
OTA/AO 62B1 26.92 227.38 13.53 0.502
OTA/AO 62B2 216.00 237.59 5.59 0.144
OTA/AO 62B3 29.43 229.83 10.98 0.360
OTA/AO 62C1 214.22 235.00 6.56 0.177
OTA/AO 62C2 212.25 234.29 9.79 0.272
OTA/AO 62C3 22.00 229.88 25.88 0.886
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for patients with problems, although this is unknown. Our study
is underpowered to detect differences in erectile dysfunction
between different specific fracture patterns or treatment charac-
teristics, although we were able to show a difference between
elementary and associated fracture patterns. A power calculation
was not able to be performed due to the fact that there is no
published rate of sexual dysfunction in patients with acetabular
fracture in the literature. The patients were asked about their
sexual function before injury, and this introduces recall bias,
especially because so much time has elapsed since injury for many
of these patients. Finally, sexual dysfunction is a multifactorial
process, with many possible influencing factors. Post-traumatic
stress disorder, head injury, job loss, depression, comorbidities
such as peripheral vascular disease or diabetes, and relationship
stress have all been shown to affect sexual function.19,32–35 We
are unable to control for most of these factors.

There are treatment options available for these patients,
although without discussing erectile dysfunction and sexual
dysfunction with their orthopaedic surgeon, many patients may
not be aware of these options. None of the patients in this study
received a referral to a urologic specialist at the time of the injury or
initial follow-up. Some of the patients included in the study did seek
urologic care after they had been discharged from orthopaedic care
months or years later. The topic of erectile dysfunction is sometimes
uncomfortable for orthopaedic surgeons, but it is a necessary topic
after pelvic or acetabular trauma. The urologic literature is replete
with studies regarding the rate of sexual dysfunction after various
orthopaedic injuries, though, how many orthopaedists are aware
of these problems?36

In conclusion, erectile dysfunction is potentially a common
complication of acetabular fracture inmale patients. Orthopaedic
surgeons who care for patients with acetabular fractures need to
be aware of the potentially associated predilection for sexual
dysfunction and make the appropriate referrals to urologists.
In addition, this study provides a baseline to inform design of
future prospective studies of sexual dysfunction and outcomes of
patients with acetabular fracture.
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