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Background: The purpose of this study was to develop a candidate symptom index for men with an
established diagnosis of chronic orchialgia.

Methods: Based on interviews with patients and providers, we developed a 70-item questionnaire that
focused on seven areas of orchialgia symptoms: pain, location, urinary symptoms, sexual dysfunction, medical
history and quality of life (QOL) impact. The questionnaire was completed by patients at two medical
centers. Cluster analysis was performed with the software package R (3.2.1).

Results: A total of 113 men completed the survey. Median symptom duration was 12 months (range,
3-336 months). Outside the testicle, pain was felt in the spermatic cord (66%), groin (66%), penis (24%),
suprapubic region (38%), flank (31%), thigh (32%), abdomen (36%) and perineum (35%). Bother scores
were high only for testicle and spermatic cord pain. Urinary frequency was common (54%) but not
bothersome. Sexual dysfunction was common: 55% had erectile dysfunction, 56% had decreased libido
and 39% had painful ejaculation with high bother for all. By cluster analysis, QOL parameters clustered
tightly with minimal pain level, pain at night, burning pain, distribution to spermatic cord and groin, erectile
dysfunction and premature ejaculation.

Conclusions: Men with chronic orchialgia have a high incidence of associated symptoms. Most
bothersome symptoms with highest QOL impact include burning pain, pain at night, radiation to groin and
spermatic cord, erectile dysfunction and low libido. Based on these findings, we have created a candidate
orchialgia symptom index with domains of pain, sexual symptoms and QOL that will undergo prospective

validation.
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Introduction

Chronic scrotal content pain, or orchialgia, is a significant
source of morbidity for patients, and a common complaint
in those presenting to the urologist. Many urologists see
such patients on a near weekly basis (1). Impact on quality
of life (QOL) can be significant with one study showing
median symptom duration of 4.9 years with 30% of patients
claiming to make significant adjustments to their life
because of the disease (2). Despite this, high quality research
into etiology, impact and therapy has been scant relative to
other urologic conditions.

One limitation to clinical research in orchialgia is the
absence of a validated way to measure symptom severity.
The development of validated symptom scores is especially
important in subjective disorders; development of such
instruments in voiding dysfunction, sexual dysfunction and
prostatitis has led to more widespread scientific study in
these conditions. Most studies to date have either used a
trinary “gone”, “improved” or “unchanged” outcome (3) or
a pain scale not validated for orchialgia (4). This may fail
to adequately encompass the patient experience in chronic
pain disorders, which can represent a complex interaction
of a constellation of symptoms. We wished therefore to
develop a clinically relevant symptom index to improve
the assessment and study for patients with chronic scrotal
content pain/orchialgia.

Methods

After IRB approval, we developed a comprehensive initial
questionnaire that included 70 questions encompassing
medical history, pain and associated symptoms. Because
the surveys were de-identified, no signed informed consent
was required. These were selected based on interviews
with specialists in the field and patients. History questions
included symptom duration, prior testicular surgeries
(including vasectomy), testicular trauma, infections,
peripheral neuropathy and undescended testicle. Pain
questions included minimum and maximum levels,
location including multiple sites outside the testicle or
groin, nature (burning, numbness) and associated swelling.
Urinary questions included frequency, urgency, hesitancy
and dysuria. Sexual questions included erection quality,
premature ejaculation, painful ejaculation and decreased
libido. QOL questions included impact on work, recreation,
how often they thought about the pain and how they
would feel if their current condition was unchanged.
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Continuous variables were ranked from 0-10 in severity
and a bothersome scale was associated with each symptom
question as a weight for further item selection.

These questionnaires were then distributed at two high
volume orchialgia centers, Cleveland Clinic in Cleveland,
OH and The Personalized Urology and Robotics (PUR)
Clinic in Winterhaven, FL. To be included in the study,
patients needed to have primarily scrotal content pain, and
could not have any obvious reversible pathology such as
acute infection, hydrocele, torsion, testis cancer, etc. The
questionnaires were then collected and data was pooled. We
did not collect data on patients who refused to complete the
questionnaire.

Results were presented as means with standard deviations
and medians with interquartile range (IQR) for continuous
variables or variables scaled with multiple levels. For
binary variables, percentages and proportions were given.
All analyses and graphics were done using the statistical
software package R version 3.2.1 (R Development Core
"Team, www.r-project.org).

We applied psychometric principles for item selection
to generate the final questionnaire. The agglomerative
hierarchical clustering function in the package cluster was
used for a “bottom up” visualization of individual items
forming clusters based on the item-observation dissimilarity
matrix. Items clinically less relevant to orchialgia in a shared
cluster with the same underlying construct were removed,
for example, when pain in the abdomen and pain in the groin
were both in the same cluster the former was excluded. The
bother scale for a corresponding item intended as a weight
of the item was removed with the item or without the item
depending on the significance of the item.

Principal component analysis (PCA) and the Scree
test (5) in the R Stats Package were used for the selection
of the number of factors, i.e., groups of items with the
same underlying construct, to be included in the final
questionnaire. The Scree test ranks factors based on
the variation in the data a factor explains. The R Psych
Package developed by Revelle (http://personality-project.
org/r/psych-manual.pdf; https://CRAN.R-project.org/
package=psych, Version 1.7.8) was used for the final
instrument construction and evaluation of its internal
consistency and construct validity. The ICLUST
procedure in the Psych Package was specifically developed
for clustering questionnaire items, while the principal
procedure was used to identify subdomains by examining
factor loadings termed eigenvalues which, when the
correlation matrix was not rotated, equals to the variation in
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Figure 1 Dendrogram illustrating agglomerative hierarchical cluster analysis used to optimize 70-item pilot questionnaire based on patient

responses.

the data attributed to the factor. For the final questionnaire,
the number of factors was based on the variation explained
by the last factor of at least 20%, the standard eigenvalue
of an item close to 0.5 or above and the chi-square test for
component sufficiency.

Results

A total of 113 patients completed the 70-item questionnaire.
No questions were answered by fewer than 60% of the
participants. Median symptom duration was 12 months
(range, 3-336 months). Outside the testicle, pain was felt
in the spermatic cord (66%), groin (66%), penis (24%),
suprapubic region (38%), flank (31%), thigh (32%),
abdomen (36%) and perineum (35%). Bother scores were
high only for testicle and spermatic cord pain. Description
of the pain as burning and being awoken at night was less
common, but when present had high bother scores. Urinary
frequency was common (54%) but not bothersome. Sexual
dysfunction was surprisingly common: 55% had erectile
dysfunction, 56% had decreased libido and 39% had painful
ejaculation with high bother for all.

Multiple analyses resulted in the final 12-item instrument
with variable reduction from an initial 70-item pilot
questionnaire. Clustering was used for exploratory analyses
to examine relatedness of the items on the questionnaire
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(Figure I). Items with predominate influence on the
hierarchical clustering, such as duration of symptoms and
maximum level of pain, were excluded first. The bother
scale intended as a weight for each corresponding item
was eventually removed along with insignificant items
or excluded when an item was selected. Cluster analysis
suggested a 3-factor final instrument and the Scree test
indicated a dominate first two factors followed by a third
factor with the eigenvalue slightly >1.0. PCA showed
that both the 3-factor and the 2-factor instruments were
sufficient (chi-square test, P<0.001). All 12 items had factor
loadings near or greater than 0.5 on the basis of the 2-factor
model (Table 1). The final candidate questionnaire consisted
of three groups of chronic orchialgia symptoms: pain, sexual
dysfunction, and QOL (Figure 2). The three QOL variables
(pain impacts on work, interferes with leisure activities,
persists for life) were tightly clustered together regardless
of whether the instrument was of 3- or 2-factor. The QOL
parameters clustered with minimum level, typical level, and
pain at night in one analysis, and with ED, low libido and
painful ejaculation in another analysis.

Discussion

Chronic orchialgia/scrotal contents pain is common, poorly
understood and under-studied (6). A significant barrier to
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Table 1 The Chronic Orchialgia Symptom Index (COSI): item listings, PCA factor loadings, and scoring statistics

Item Scoring Factor loadings Median (IQR)
Pain: burning (0 no, 1 yes) 0-1 0.73 1(0,1)
Pain in groin (0 no, 1 yes) 0-1 0.64 1(0,1)
Pain that wakes up in the night (0 none, 1 some, 2 always) 0-2 0.55 1(0,1.5)
Minimum pain in the past week (0 none-5 worst pain imaginable) 0-5 0.59 10,2
Average pain in the past week (0 none-5 worst pain imaginable) 0-5 0.54 2(2,3)
How often (0 none, 1 occasional, 2 usually, 3 always) 0-3 0.64 2(2,3)
Subtotal pain score 0-17 8(5,10)
Erectile dysfunction [0 none, 1 some, 2 always (cannot maintain erection)] 0-2 0.60 1(0,1)
Low libido (0 no, 1 yes) 0-1 0.49 1(0,1)
Pain with ejaculation (0 none, 1 some, 2 always) 0-2 0.70 0(0,1)
Subtotal Sexual Dysfunction score 0-5 2(1,3)
QOL interfere with work (0 not at all-5 always) 0-5 0.76 2(0,3)
QOL interfere with leisure (0 not at all-5 always) 0-5 0.74 3(1,4)
QOL same way rest of your life (0 delight-5 terrible) 0-5 0.76 5 (4, 5)
Subtotal QOL score 0-15 94,12
Total COSI score 0-37 19 (12, 24.5)

the scientific evaluation of a condition and its treatment is
the lack of a standardized and validated way to assess and
quantify symptoms. Currently, the orchialgia literature
uses subjective measures of patient improvement, visual
analogue scales for pain or other pain instruments not
designed or validated for this type of pain such as the
PIQ-6 (4). Furthermore, simple pain scales may fail to
incorporate other features of the condition that also
impact QOL. For example, the NIH Chronic Prostatitis
Symptom Index (CPSI) (7) incorporates questions on pain,
urinary bother and QOL. In 2002 Nickel ez /. developed
an Epididymitis Symptom Index, which was based on the
CPSI, but was never validated and was subsequently not
widely used (2).

There are a wide variety of proposed treatments for
chronic orchialgia, including anti-inflammatories, physical
therapy, gabapentin, epididymectomy, microsurgical
denervation, orchiectomy, and botulinum toxin injection
(3,8,9). For patients with orchialgia following vasectomy,
there are several different surgical treatments: vasectomy
reversal, granuloma excision, microsurgical denervation

and epididymectomy (9-11). The lack of a validated
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questionnaire makes direct comparison of these techniques
difficult, and is perhaps partially to blame for lack of
evidence-based guidelines.

There were a number of interesting observations in our
patient cohort. For a condition that affects younger men,
the incidence of sexual symptoms including ED was high
and had high bother. This has been seen in prior studies
of orchialgia (12) and pain in testis cancer survivors (13).
Urinary symptoms were common, which has not been
previously reported, but the bother was low. During
the PCA, a separate distinct cluster of men with urinary
symptoms, penile and perineal pain, thigh pain, pain with
ejaculation and genital numbness was identified. This
suggests a subset of patients with pelvic floor spasm (14)
who may be best treated with physical therapy (15).

Limitations to the study include modest sample size
given the number of variables, using patients only seen at
specialty centers and lack of a gold standard comparator.
The next step is to validate this candidate instrument. It
will be critical to determine whether it is representative
of a variety of orchialgia patients, is reproducible and is
responsive to therapy. These studies are ongoing.

tau.amegroups.com Transl Androl Urol 2018;7(Suppl 2):S163-S168



Translational Andrology and Urology, Vol 7, Suppl 2 May 2018 S167

Chronic Orchialgia Symptom Index
Pain Symptoms

1. When you have testicle pain, do you also feel it in your groin (area above testicle)?
No _ (0) Yes_ (1)

2. Would you describe your testicle pain as burning?
No _ (0) Yes _ (1)

3. Does your testicular pain wake you up at night?
Never __(0), Sometimes __(1) Always __ (2)

4. In the past week how often did you feel pain in your testicle?
Never __(0), Occasionally _ (1), Usually _ (2), Always __(3)

5. What number best describes your MINIMUM (lowest) testicle pain in the past week?
0 1 2_ 3_ 4_ 5

None Mild Worst pain imaginable
6. What number best describes your MAXIMUM (highest) testicle pain in the past week?
0 1 2 3 4 5

None  Mild Worst pain imaginable
Sexual Symptoms

7. In the past week how often have you had difficulty achieving or maintaining an erection?
Never (eg. you have normal erections) _ (0), Sometimes __(1), Always __(2)

8. In the past week, has your desire to have sex (libido) been lower than normal for you?
No _ (0),Yes _(1)

9. In the past week have sexual activities been painful?
No __ (0), Sometimes __(1), Always __(2)

Quality of Life

10. In the past week, how much has your testicular pain prevented you from working or doing your
normal daytime activities?
0 1_ 2 3 4 5

None Alitle  Sometimes Often U_sually C;mpletely

11. In the past week, how much has your testicular pain prevented you from doing leisure activities
you enjoy?
0__ 1 2 3 4 5

None Alitle  Sometimes Often lEually C;mpletely

12. If nothing changed and your symptoms remained this way for the rest of your life, how would you
feel?
0 1 2 3 4 5

Delighted Pleased I\E)Stly Satisfied Mixed Unhappy Miserable

Score: Pain (Q 1-6) __ Sexual (Q 7-9) __ QOL (Q 10-12) ___

Figure 2 Final Chronic Orchialgia Symptom Index (COSI) derived from initial 70-item questionnaire.
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