
UCSF
UC San Francisco Previously Published Works

Title
Effect of Urethroplasty on Anxiety and Depression

Permalink
https://escholarship.org/uc/item/9ns4s88s

Journal
Investigative Urology, 199(6)

ISSN
0021-0005

Authors
Schober, Jared P
Stensland, Kristian D
Breyer, Benjamin N
et al.

Publication Date
2018-06-01

DOI
10.1016/j.juro.2018.01.074
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/9ns4s88s
https://escholarship.org/uc/item/9ns4s88s#author
https://escholarship.org
http://www.cdlib.org/


1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
Effect of Urethroplasty on Anxiety and Depression

65
66
67
68
69
70
71
72
Jared P. Schober, Kristian D. Stensland, Benjamin N. Breyer,

Bradley A. Erickson, Jeremy B. Myers, Bryan B. Voelzke, Sean P. Elliott,*

Jill C. Buckley and Alex J. Vanni† for TURNS

From the Department of Urology, Lahey Hospital and Medical Center (JPS, KDS, AJV), Burlington, Massachusetts,

Departments of Urology and Epidemiology and Biostatistics, University of California-San Francisco (BNB) and

Department of Urology, University of California-San Diego (JCB), San Diego, California, Division of Urology,

University of Utah (JBM), Salt Lake City, Utah, and Departments of Urology, University of Iowa (BAE), Iowa City, Iowa,

University of Washington (BBV), Seattle, Washington, and University of Minnesota (SPE), Minneapolis, Minnesota
Abbreviations
and Acronyms

AD ¼ anxiety and depression

IIEF ¼ International Index of
Erectile Function

MSHQ ¼ Men’s Sexual Health
Questionnaire

PVR ¼ post-void residual volume

SHIM ¼ Sexual Health Inventory
for Men

TURNS ¼ Trauma and Urologic
Reconstruction Network of
Surgeons

USD ¼ urethral stricture disease

Accepted for publication December 16, 2017.
No direct or indirect commercial incentive

associated with publishing this article.
The corresponding author certifies that, when

applicable, a statement(s) has been included in
the manuscript documenting institutional review
board, ethics committee or ethical review board
study approval; principles of Helsinki Declaration
were followed in lieu of formal ethics committee
approval; institutional animal care and use
committee approval; all human subjects provided
written informed consent with guarantees of
confidentiality; IRB approved protocol number;
animal approved project number.

* Financial interest and/or other relationship
with American Medical Systems, Boston Scien-
tific, PercuVision and Urotronic.

† Correspondence: Department of Urology,
Lahey Hospital and Medical Center, 41 Mall Rd.,
Burlington, Massachusetts 01805 (telephone:
781-744-2508; FAX: 781-744-5429; e-mail: alex.j.
vanni@lahey.org).

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
Purpose: To our knowledge anxiety and depression in patients with urethral
stricture disease and the impact of urethroplasty on mental health has never
been explored. We hypothesized that patients with urethral stricture disease
would have higher than normal anxiety and depression levels, and urethroplasty
would improve mental health.

Materials and Methods: We retrospectively reviewed the records of patients in a
multi-institutional reconstructive urology database who underwent anterior
urethroplasty. Preoperative and postoperative evaluation of anxiety and
depression, and overall health was recorded using the validated EQ-5D�-3L
Questionnaire. Sexual function was evaluated with the IIEF (International
Index of Erectile Function) and the MSHQ (Men’s Sexual Health Questionnaire).
Stricture recurrence was defined as the need for a subsequent procedure.

Results: Median followup in the 298 patients who met study inclusion criteria
was 4.2 months. Preoperative anxiety and depression was reported by 86 pa-
tients (29%). Those with anxiety and depression reported higher rates of mari-
juana use, a worse preoperative IIEF score (17.5 vs 19.6, p ¼ 0.01) and a lower
image of overall health (66 vs 79, p �0.001). Improvement or resolution of anx-
iety and depression was experienced by 56% patients treated with urethroplasty
while de novo postoperative anxiety and depression were reported by 10%. These
men reported a decreased flow rate (16 vs 25 ml per second, p ¼ 0.01). Clinical
failure in 8 patients (2.7%) had no effect on the development, improvement or
resolution of anxiety and depression.

Conclusions: Of patients with preoperative anxiety and depression 56% reported
improvement or resolution after urethroplasty. Although new onset anxiety and
depression was rare, these patients had a significantly lower postoperative
maximum flow rate, possibly representing a group with a perceived suboptimal
surgical outcome. A urethral stricture disease specific questionnaire is needed to
further elucidate the interplay of urethral stricture disease with anxiety and
depression.

Key Words: urethral stricture, reconstructive surgical procedures, treatment

outcome, anxiety, depression
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MENTAL health illnesses are common and treatable
disorders that have a significant impact on the
American population. Approximately 20% of the
adult population of the United States is affected by
mental illness each year.1 AD represents the 2 most
pervasive mental health disorders in the United
States.

In the field of reconstructive urology the rela-
tionship between surgery and mental illness re-
mains under explored. Recent studies have shown
the prevalence of urinary urgency and incontinence
in patients with USD and the significant impact of
these symptoms on quality of life and emotional
well-being.2,3 In addition, erectile dysfunction can
develop in patients treated with urethroplasty4 and
erectile dysfunction has a previously well docu-
mented bidirectional association with depression.5,6

To our knowledge the prevalence of mental
health disorders and the effect of urethroplasty on
the natural history of mental health disorders has
never previously been published. In this study we
investigated the prevalence of baseline AD and the
effect of urethroplasty on AD. We hypothesized that
1) USD would be associated with a higher preva-
lence of AD compared to the national average,
2) urethroplasty would lead to resolution or
improvement in AD and 3) patients with de novo AD
would have a poor image of overall health and
decreased sexual function.
Table 1. Background characteristics of patients with and
without preoperative anxiety or depression

Total

Anxiety or
Depression

p ValuePresent Absent

No. pts (%) 298 86 (28.9) 212 (71.1) e
No. procedure: 1
Excision þ primary anastomosis 87 25 62
Onlay 211 61 150

Baseline characteristics:
Mean age 47 46.8 47.2 0.86
Mean body mass index (kg/m2) 30.4 30.2 30.3 0.9
No. diabetes (%) 26 10 (11.6) 16 (7.5) 0.37
No. hypertension (%) 89 32 (37.2) 57 (26.9) 0.1
No. hyperlipidemia (%) 67 20 (23.3) 47 (22.2) 0.96
No. coronary artery disease (%) 22 7 (8.1) 15 (7.1) 0.94
Mean preop overall health image 75.8 66.2 78.9 <0.001

Urological factors:
No. prior urethroplasty (%) 64 24 (27.9) 40 (18.9) 0.12
No. previous dilation (%) 134 40 (46.5) 94 (44.3) 0.35
No. previous direct vision

internal urethrotomy (%)
71 19 (22.1) 52 (24.5) 0.21

Mean preop av flow rate (ml/sec) 5.1 5.25 5.05 0.72
Mean preop PVR (ml) 93.5 92.43 93.98 0.95
Mean preop MSHQ score 12.7 11.8 13.1 0.059
Mean preop SHIM score (268 pts) 19.02 17.53 19.63 0.01
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METHODS

Study Population
Institutional review board approval was obtained. From
a prospectively maintained multi-institutional data-
base we retrospectively identified patients who under-
went 1-stage anterior urethroplasty between June 2013
and May 2016 as performed by a total of 6 surgeons who
are members of the TURNS. Patients who undergo
urethroplasty are followed according to a previously
described TURNS specific protocol.7 Patient de-
mographics, USD etiology and postoperative complica-
tions were recorded. The most recent evaluation was
used for postoperative analysis.

Study Outcomes
A total of 298 men completed a preoperative and a
postoperative assessment of AD. Mental health and the
personal image of overall health were evaluated by the
validated EQ-5D�-3L questionnaire.8 For anxiety/
depression (EQ-5D-3L item 5) patients reported symp-
toms as absent, moderate or extreme. Patients were
asked to quantify the personal image of overall health
on a scale of 1 to 100 with 1 representing the worst
imaginable health state and 100 indicating the best
imaginable health state. Sexual function was evaluated
by the IIEF (International Index of Erectile Function)9

and ejaculatory function was evaluated by the
MSHQ.10
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Stricture Recurrence
The TURNS study protocol recommends followup 3 to 6
months after surgery, at 12 months and yearly thereafter.
At followup visits questionnaires are completed in addi-
tion to uroflowmetry, PVR and cystoscopy. For study
purposes a functional definition of success was used with
clinical failure defined as the need for any additional
stricture related procedure.

Statistical Analysis
Patients were stratified into groups according to absent,
moderate or extreme baseline AD. New onset AD was
defined as reports of moderate or extreme AD post-
operatively by patients who initially reported absent AD
preoperatively. Improved or resolved AD was defined as
reports of moderate or extreme AD initially by patients
who experienced improvement to moderate AD or reso-
lution of symptoms (absent AD).

Univariate analysis was performed to evaluate poten-
tial differences in baseline characteristics in patients with
the presence or absence of preoperative AD. Statistical
analysis included a combination of the chi-square test, the
Fisher exact test, the Student t-test or ANOVA as
appropriate. All statistical analyses and data manage-
ment were performed in R using R Studio�. Significance
was considered at a ¼ 0.05 and p values were 2-sided.
RESULTS
A total of 298 patients met study inclusion criteria
with complete information on AD in preoperative and
postoperative questionnaires. Median followup was
4.2 months. Of the 298 patients 86 (29%) reported
preoperative AD. At baseline the group reporting
preoperative AD was similar to those without AD in
age and prevalent comorbidities. There was no
� 10 March 2018 � 2:27 pm � EO: JU-17-2047
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Table 2. Univariate analysis of factors predicting new onset
anxiety or depression in 212 patients

Anxiety or Depression

p ValueNew Onset Absent

No. pts (%) 21 (9.9) 191 (90.1) e
No. procedure: 0.86

Excision þ primary anastomosis 7 55
Onlay 14 136

Mean baseline demographics:
Age 53.8 46.5 0.03
Body mass index (kg/m2) 29.9 30.4 0.73
Preop overall health image 64 80.5 0.003
Postop overall health image 63.5 85.5 <0.001

Urological factors:
No. prior urethroplasty (%) 6 (28.6) 34 (17.8) 0.37
No. previous dilation (%) 4 (19.0) 90 (47.1) 0.003
No. previous direct vision
internal urethrography (%)

3 (14.3) 49 (25.7) 0.17

Mean preop av flow rate (ml/sec) 5.7 5 0.74
Mean postop max flow rate (ml/sec) 16.3 24.7 0.01
Mean preop PVR (ml/sec) 38.3 97.9 0.051
Mean postop PVR (ml/sec) 124.2 63.8 0.3
Mean preop MSHQ score 9.9 13.4 0.03
Mean postop MSHQ score 10.3 15.7 0.002
No. worse SHIM (%)* 6 (28.6) 32 (16.8) 0.25

No. postop complication (%):
Urine leak 1 (4.8) 8 (4.2) 1
Total excluding leak 2 (9.5) 29 (9.9) 1

No. clinical failure (%): 0.14
Postop procedure required 2 (9.5) 5 (2.6)
No postop procedure required 19 (90.5) 186 (97.4)

*Decrease of 3 or greater.
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difference between the groups in the underlying USD
etiology, previous treatments or preoperative urinary
function parameters such as PVR and the average
flow rate. The group reporting preoperative AD had a
worse mean preoperative SHIM score (17.5 vs 19.6,
p ¼ 0.01) and a lower image of overall health (66 vs
79, p�0.001, table 1) than those without preoperative
AD. Patients with preoperative AD also had a higher
rate of marijuana use (6 vs 3, p ¼ 0.03). The limited
number of patients reporting use limited the power of
this finding despite statistical significance.

Nine and 77 patients in the cohort of 298 reported
preoperative extreme and moderate AD, respectively.
Postoperatively 52 and 9 patients reported moderate
and extreme AD, respectively. On subgroup analysis
in the 86 men who reported preoperative AD 48 (56%)
improved or resolved, 35 (41%) remained the same
and 3 (3%) experienced worsening AD (see figure).
Due to the small cohort of patients who reported
worsening AD no further statistical analysis was
performed in this group. Patients with improved/
resolved AD reported a significantly more optimistic
image of overall health on the preoperative question-
naires compared to those without AD improvement or
resolution (72 vs 58, p ¼ 0.001, supplementary table,
http: //jurology.com/). Each group experienced an
improved health image after urethroplasty. However,
there was no statistically significant difference in the
mean change in patient perceived overall health
between any of the groups analyzed (p ¼ 0.2).
½T2�
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On subgroup analysis of the 212 patients who re-
ported absent AD preoperatively de novo AD devel-
oped after urethroplasty in 21 (10%) (table 2). These
patients were older (age 54 vs 47 years, p ¼ 0.03) and
had a lower preoperative health image (64 vs 81, p ¼
0.002) than patients who remained free of AD post-
operatively. Surgical intervention further increased
the health image divide between the groups (64 vs 86
patients, p <0.001). Men with de novo AD had a
lower preoperative MSHQ score (9.9 vs 13.4, p ¼
0.03) and experienced minimal improvement after
surgery compared to their counterparts (10.3 vs 15.7,
p ¼ 0.002). A higher proportion of men (28.6% vs
16.8%) experienced SHIM worsening of 3 or greater
but this difference failed to reach statistical signifi-
cance (p ¼ 0.25). Patients with new onset AD had a
decreased postoperative maximum flow rate (16 vs
25 ml per second, p ¼ 0.01), although there was no
difference in clinical failure between the depression
onset groups (2 vs 5, p ¼ 0.14). There was no differ-
ence in the complication rate between any of the
groups.
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DISCUSSION
To our knowledge this report represents the first
study of the mental health of the population of pa-
tients with USD and the effect of urethroplasty on
anxiety and depression. We hypothesized that
10 March 2018 � 2:27 pm � EO: JU-17-2047
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1) patients with USD would have a higher preva-
lence of AD than the national average, 2)
urethroplasty would lead to AD resolution or
improvement and 3) patients with de novo AD
would have a poor image of overall health and
decreased sexual function. Our results confirmed
our hypotheses. The prevalence of AD in our popu-
lation was 28.9%, significantly higher than the
combined 24.8% national average of anxiety and
depression.11 Despite this increased prevalence a
remarkable 56% of men experienced AD improve-
ment or resolution after urethroplasty. Finally, our
study revealed 2 major predictors of postoperative
de novo AD, including decreased sexual function
and a poor patient reported image of overall health.

The 28.9% AD prevalence was higher in our
population than the national average. To our
knowledge the underlying etiology of the increased
prevalence that was observed is currently unknown.
Voiding dysfunction may have a role in these men
and it could explain in part why most patients who
undergo urethroplasty report improvement or res-
olution following surgery. Alternatively preopera-
tive AD could be related to surgical intervention
itself with improvement experienced after resolution
of the psychological stressor. In men who do not
experience improved mental health after ure-
throplasty we hypothesize that a more severe organic
form of AD unrelated to USD symptoms may be
present.

In our population decreased sexual function and a
lower health image were associated with preoperative
AD. As stated, there is awell documented bidirectional
relationship of mental health with erectile function.
Thus, the association of preoperative depression and
erectile dysfunction is not surprising. Additionally, a
poor health image was a strong predictor of preopera-
tive depression. Given the similar medical comorbid-
ities between the groups, this patient reported outcome
measure could represent a poor body image that pre-
disposes to AD symptoms rather than a true reflection
of overall health. Regardless of etiology, the patient
image of health had a pervasive effect on all outcomes,
including the prediction of preoperative AD, the
improvement/resolution of AD and the development of
de novo AD. Alternatively a more optimistic health
image appeared to have a protective effect against de
novo AD and it was strongly associated with AD res-
olution after urethroplasty.

In regard to the clinical application this patient
reported preoperative parameter represents an
important tool to identify men at risk for baseline AD
or the development of postoperative AD and an op-
portunity to identify patients whomight benefit from
AD treatment. Our study design limited the ability to
determine a causative relationship between AD and
health image or determine associations with other
Dochead: Adult Urology FLA 5.5.0 DTD � JURO15246_proof
EQ-5D questions. Future studies with a study design
dedicated to further characterize the interplay be-
tween AD and health image as well as possible as-
sociations with other facets of EQ-5D such as pain,
mobility and self-care are needed to improve our
understanding of this patient population.

Men with new onset AD reported decreased ejac-
ulatory function on the MSHQ before and after sur-
gery. Urethroplasty was previously shown to have a
minimal effect on ejaculatory function12 and, thus,
surgical intervention is not expected to improve this
preoperative indicator. Sexual function appears to
have less of an effect on AD resolution as themenwho
experienced AD resolution postoperatively had
similar sexual health at baseline and improvement
was noted after surgery compared to men without AD
resolution. Palminteri et al previously reported sig-
nificant preoperative anxiety regarding the effect of
surgery on sexual life in a population of men under-
going bulbar urethroplasty.13 Thus, the psychological
relief of maintained sexual function postoperatively
could represent one of the causal factors leading toAD
resolution.

Men with AD preoperatively had a short-term
surgical success rate greater than 95%. In this
cohort 56% of the men reported improvement/reso-
lution of AD after surgical intervention. This
remarkable improvement rate suggests that USD
was a significant psychological stressor contributing
to preoperative mental health and urethroplasty
may alleviate this cause of AD. Therefore, men who
report preoperative AD may be counseled that most
patients experience an improvement in mental
health symptoms after urethroplasty. Conversely
men with de novo AD experienced a higher rate of
clinical failure than their counterparts (14% vs 3%,
p ¼ 0.07). In a larger population of patients clinical
failure may have achieved conventional statistical
significance. The decreased postoperative maximum
flow rate observed in this group could be represen-
tative of a suboptimal surgical outcome. Further
studies with a more in-depth analysis of this patient
population would help determine whether post-
operative AD is due in part to a poor surgical
outcome. Nonetheless, the knowledge that 10% of
patients may experience new feelings of anxiety or
depression postoperatively, potentially as a result of
a suboptimal surgical outcome, emphasizes the
importance of postoperative screening by surgeons
and referral for further evaluation if necessary.

The strengths of this study include the relatively
large, multi-institutional population of patients and
the prospective nature of data collection using vali-
dated patient reported outcome questionnaires. The
lack of preoperative and postoperative data on selec-
tive serotonin reuptake inhibitors is a weakness and a
potential confounder of the postoperative resolution of
� 10 March 2018 � 2:27 pm � EO: JU-17-2047
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D

AD. However, we believe that this weakness was
likelymitigated by our decision to evaluate patients at
early followup after urethroplasty to best evaluate the
immediate impact of surgery on AD.

The incorporation of anxiety and depression into
a single questionnaire item could also be interpreted
as a limitation. However, the presentation and
manifestation of mental health disorders often
overlap. Depression and anxiety share a number of
diagnostic criteria and carry a significant level of
comorbidity.14 With this knowledge in the context of
a previously validated questionnaire we determined
that our methods were appropriate for a stream-
lined analysis of mental health in patients with
USD treated with urethroplasty.

The absence of a control group in our study
design limited the ability to definitively conclude
that the observed AD improvement was unique to
the USD population and due exclusively to ure-
throplasty. Future studies including a control group
ochead: Adult Urology FLA 5.5.0 DTD � JURO15246_proof �
(ie observation or nonurethroplasty intervention)
would further clarify whether our findings are
unique to the USD population and due to ure-
throplasty alone.
CONCLUSIONS
Most patients with baseline AD experienced
improvement in or resolution of AD after ure-
throplasty. Preoperative sexual dysfunction and a
poor image of overall health are associated with
baseline AD as well as new onset postoperative AD.
Although new onset AD was rare, patients experi-
enced a decreased maximum flow, suggesting a
perceived suboptimal surgical result. Identifying
patients at risk for AD who may benefit from
referral for further evaluation is important. A more
comprehensive USD specific patient questionnaire
is needed to elucidate the interplay between USD
and AD.
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