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Abstract

Patients with intellectual/developmental disabilities are at risk of delayed diagnosis of testicular torsion due to their
inability to effectively communicate their symptoms. We identified males ages | to 18years with testicular torsion
between January |, 2015 and December 31, 2020, focusing on patients with intellectual and/or developmental
disabilities. Of the 140 patients with testicular torsion, 5 (3.6%) patients exhibited intellectual/developmental
disabilities with an inability to effectively verbalize testicular/groin/scrotal pain. The patients with intellectual/
developmental disabilities underwent more orchiectomies (5/5, 100%, P=.009) and had a longer duration of
symptoms (median =48 hours, P=.047) compared to those without intellectual/developmental disabilities (51/135,
38% and median=9hours, respectively) (51/134, 38%) (P=.038). Parents and other caregivers of males with
intellectual/developmental disabilities who are unable to adequately verbalize their testicular/groin/scrotal pain
should be cognizant of the signs and symptoms associated with testicular torsion, perform a genitalia examination,
and seek an immediate evaluation to diagnose and treat this urgent condition.
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Introduction higher healthcare costs.” Delayed and incorrect diagno-
sis are the primary reasons for unsalvageable testes.’

Prompt and accurate diagnosis of testicular torsion is
imperative to avert testicular loss. Several factors are
associated with delayed or inaccurate diagnosis of tes-
ticular torsion which increase the likelihood that the
affected testicle will not be salvaged, including isolated
abdominal pain, failure to perform a thorough genito-
urinary exam, scrotal imaging, late presentation to the
Emergency Department (ED), and pediatrician evalua-
tion prior to the ED.%12

Testicular torsion refers to twisting of blood vessels
leading to the testicle resulting in lack of testicular blood
flow.!? Accounting for 10% to 15% of acute scrotal dis-
ease in children, testicular torsion affects 1 in 4000
males <25years of age.>” This condition represents a
pediatric emergency as testicular pain lasting more than
4 to 8hours is often associated with testicular death.!->
Unilateral scrotal pain of sudden onset is the most com-
mon presenting symptom, and surgical intervention is
the mainstay of treatment. Expediting surgery decreases
the ischemic time and reduces the likelihood of testicu-
lar loss.”® Testicular salvage rates are 80% to 100% if
the patient is surgically treated within 6 hours of symp-
tom onset but plummet to 20% after 12 hours.>*8 Despite
timely surgical intervention, approximately 33% to 44% )
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A child is diagnosed with a developmental delay when
he/she does not attain developmental milestones com-
pared to peers of the same age range.'3> Approximately
10% to 15% of children <Syears old will experience
developmental delays that manifest in varying degrees of
severity.”* Developmental disabilities refer to severe,
lifelong impairment in development that interfere with
learning, self-sufficient, and adaptive skills. Not all chil-
dren with developmental delays will have developmental
disabilities. As children with intellectual and develop-
mental disabilities often have communication deficits,'*
diagnosing and treating testicular torsion in a timely
manner poses a challenge. To our knowledge, only one
previous study addressed the connection between tes-
ticular torsion and developmental, cognitive, or social
disorders.?

The present study describes several reasons that may
contribute to the delay in diagnosis or misdiagnosis of
testicular torsion, with a particular emphasis on patients
with intellectual and developmental disabilities who
have an inability to adequately verbalize their pain.
Educating parents and other caregivers of male children
and adolescents with intellectual and developmental dis-
abilities about the importance of early detection of signs
and symptoms of testicular torsion to expedite surgical
intervention is discussed. As it is difficult to obtain spe-
cific information about the location of pain from chil-
dren and adolescents with intellectual and developmental
disabilities who are unable to verbalize their symptoms,
we emphasize that parents and caregivers should be alert
to behavioral changes, aware of the entity of testicular
torsion, and evaluate the genitalia.

Materials and Methods

Under an Institutional Review Board-approved protocol
and conforming to the World Medical Association
Declaration of Helsinki, we identified male children and
adolescents ages 1 to 18years over a 6-year period
(January 1, 2015-December 31, 2020) who experienced
testicular torsion and had intellectual and developmental
disabilities. The patients were identified by performing a
medical record review of consecutive cases of testicular
torsion seen at our Institution’s ED. None of the patients
was able to adequately verbalize testicular/groin/scrotal
pain which led to a delay in diagnosis, longer duration of
ischemia, and poorer outcome. The duration of symp-
toms was determined based on when the parent or other
caregiver detected the abnormal symptoms.

All patients were evaluated at our Institution’s ED
by a pediatric urologist who obtained the medical his-
tory and performed a focused genitourinary physical
examination. A pediatric urologist was available at
all times to evaluate and treat patients with testicular

torsion. Four pediatric urologists are employed at our
Institution, and the on-call schedule alternates between
all 4. A Doppler scrotal US was performed on all patients.
Numerous metrics were collected including the patient’s
age, duration and side of symptoms, testicular pain, scro-
tal swelling and erythema, absence of cremasteric
reflex, high riding testicle, type of surgery (orchiec-
tomy vs orchiopexy), and degree of testicular torsion.
The patients’ specific intellectual and developmental dis-
abilities were also recorded. The parents of the patients
with testicular torsion provided written informed consent.

Statistical Analysis

Continuous and categorical data were summarized by
median (IQR) and count (%), respectively. Fisher’s
Exact test compared categorical characteristics between
patients with intellectual and developmental disabilities
and those without this diagnosis. Wilcoxon Rank Sum
test similarly compared the continuous variables.
P-values =.05 were considered statistically significant.
All analyses were performed using R software (4.0.0).'

Ethical Approval and Informed Consent

The University of Louisville Institutional Review
Board (IRB Number 20.0778) determined that our
study was exempt according to 45 CFR 46.101(b) under
Category 4. The patients’ mothers provided written
informed consent.

Results

Details of Intellectual and Developmental
Delays in Patients With Testicular Torsion

Of the 140 patients between the ages of 1 to 18years
with testicular torsion over the 6-year period of this
study, 5 (3.6%) had intellectual and developmental dis-
abilities with an inability to verbalize pain. Table 1
depicts the specific intellectual and developmental dis-
abilities in these 5 patients. All 5 patients had =1 intel-
lectual and developmental disabilities. Case #3, an
18-year-old with cerebral palsy and quadriplegia, was
undergoing a diaper change 1 night prior to his ED
admission at which time his mother detected left groin
swelling and her son’s discomfort with palpation.

Characteristics of Patients With Testicular
Torsion Who Have Intellectual and
Developmental Disabilities

The median age of patients with intellectual and devel-
opmental disabilities was 14.0 years (range 13-16 years).
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Table |. Details of Intellectual and Developmental Delays in Patients With Testicular Torsion at Our Institution (January |,

2015-December 31, 2020).

Duration of Degree of
Age symptoms Type of testicular Intellectual and/or
Case #  (years) (hours) Presenting symptoms surgery torsion developmental delays
| 16 96 96 hours: left testicular Left 540 ADHD, autism spectrum
swelling and pain, dysuria, orchiectomy disorders, intellectual
walk with wide-based gait disabilities
48 hours: dysuria
6 hours: testicular pain
2 13 72 Abdominal discomfort, Right 360 ADHD, chromosome
right scrotal swelling, right ~ orchiectomy abnormalities,
groin pain developmental disorder,
lack of expected normal
physiological development,
intellectual disabilities,
mixed receptive-expressive
language disorder
3 18 12 Left groin swelling Left 1080 Cerebral palsy, quadriplegic,
orchiectomy developmental delay,
grinding of teeth
4 14 24 Right testicular pain and Right 360 ADHD, autism spectrum
swelling orchiectomy disorder, speech delay
5 13 20 Left testicular swelling, pain, Left 360 Spastic cerebral palsy,

erythema

orchiectomy developmental delay,

epilepsy, hydrocephalus

Abbreviation: ADHD, attention deficit hyperactivity disorder.

The patients with intellectual and developmental dis-
abilities (5/5, 100%) underwent significantly more
orchiectomies compared to those without intellectual/
developmental disabilities (51/135, 38%) (P=.009)
(Table 2). Additionally, the median duration of symp-
toms was significantly higher for patients with intel-
lectual and developmental delays compared to those
without intellectual/developmental disabilities (48 vs
9hours, respectively) (P=.047). Of the 5 patients with
intellectual and developmental delays, the shortest dura-
tion of symptoms was 12hours, and the longest was
96 hours. Significantly more patients with intellectual
and developmental disabilities (5/5, 100%) had a symp-
tom duration of =12hours when compared to those
without intellectual/developmental disabilities (91/135,
67%) (P=.018).

The most common symptoms were testicular/groin/
scrotal swelling in all 5 patients and testicular/groin pain
in 4 patients. The degrees of testicular torsion ranged
between 1 and 3 full circles (360°-1080°).

Discussion

The most common causes of testicular loss after torsion
are reportedly due to delays in seeking medical attention

(58%), incorrect initial diagnosis (29%), and treatment
delays at a referral hospital (13%).!® Several elements
have been associated with inaccurate or delayed diagno-
sis of testicular torsion, including late presentation to the
ED, pediatric evaluation before being seen in the ED,
scrotal imaging, isolated abdominal pain, and failure to
perform a complete genitourinary examination.!%!!

As the most frequent presenting symptoms of testicu-
lar torsion are unilateral testicular pain, nausea, and
vomiting, providers may be less likely to link isolated
abdominal pain to testicular torsion. In Bayne et al'
study of 208 patients who underwent surgery for testicu-
lar torsion, 114 (54.8%) patients presented in the acute
setting (<24 hours), while 94 (45.2%) (>24 hours) were
delayed. A total of 19 (20.2%) patients in the delayed
group reported isolated abdominal pain and no scrotal
pain, whereas no patients in the acute group had only
isolated abdominal pain (P <.001). Failure to perform a
genitourinary exam was associated with misdiagnosis.
These authors recommend a thorough genitourinary
examination in all patients with isolated abdominal pain
and that the provider should consider testicular torsion
in the differential diagnosis for these patients.

Scrotal imaging is the gold standard for diagnosing
testicular torsion due to its non-invasive and accessible
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Table 2. Characteristics of Patients With Testicular Torsion Who Have Intellectual and Developmental Disabilities at Our

Institution (January |, 2015-December 31, 2020).

Intellectual and developmental disabilities

No Yes

Characteristic N=135 N=5 P-value
Age (years) 13.0 (12.0, 15.0) 14.0 (13.0, 16.0) 204
Duration of symptoms (hours) 9.0 (5.0, 48.0) 48.0 (20.0, 72.0) .047
Duration of symptoms =6 hours 91 (67%) 5 (100%) 325
Duration of symptoms =12 hours 59 (44%) 5 (100%) 018
Duration of symptoms =24 hours 42 31%) 3 (60%) .328
Testicular pain=Yes 132 (98%) 4 (80%) 137
Scrotal swelling=Yes 91 (69%) 5 (100%) 322
Scrotal erythema=Yes 42 (32%) 2 (40%) .658
Absent cremasteric reflex=Yes 42 31%) 0 (0%) 322
High riding testicle=Yes 41 31%) 2 (40%) 651
Side of torsed testis 1.000

Both 2 (1%) 0 (0%)

Left 75 (56%) 3 (60%)

Right 58 (43%) 2 (40%)
Surgery = orchiectomy 51 (38%) 5 (100%) .009
Degrees of torsion 360 (315, 720) 360 (360, 540) 671

The bold values in table are the P-values that are statistically significant.

nature, lack of radiation exposure, and high sensitivity
(98%-100%) and moderate to high specificity (69%-
98%).3!1° Confirmatory findings demonstrate decreased
or lack of blood flow to the affected testicle. While it
has been reported that scrotal imaging may contribute
to the delay in surgically treating testicular torsion and
result in increased orchiectomy rates,* failure to per-
form this test often leads to misdiagnosis of this urgent
condition.'?

To our knowledge, only one previous study described
delayed diagnosis or misdiagnosis of testicular torsion
in patients with developmental, cognitive, or social dis-
orders. In Bayne et al'® study, patients in the delayed
presentation group were 4 times more likely to have a
developmental, cognitive, or social disorder than those
in the acute presentation group (10.6% vs 2.6%; P=.02).
One-half of the patients in the delayed setting group
were diagnosed with autism spectrum disorder. Twelve
patients in the delayed presentation group were initially
misdiagnosed, all of whom eventually underwent an
orchiectomy. Developmental, cognitive, or social disor-
ders were more frequent in the misdiagnosed group than
the acute group (25% vs 2.6%; P=.02). These authors
attributed these patients’ inability to clearly communi-
cate about their symptoms for both the delayed diagno-
sis and misdiagnosis of testicular torsion.

Similar to patients who have intellectual and develop-
mental delays, younger children with testicular torsion

may also have difficulty communicating their symptoms
to their caregivers. In Ramachandra et al'” study of 114
patients with testicular torsion, patients older than
8 years of age were more likely to undergo orchidopexy
than those younger than 8 (61.5% vs 30.4%, P=.01).
Younger children may not have noticeable physical
findings such as scrotal swelling or firmness until later
in the disease process which may increase the likelihood
that the testis will not be salvageable. Furthermore, as
young children are unable to effectively articulate their
symptoms, the duration of symptoms may be longer
than that reported by their caregivers.

Strengths and Limitations

Our 6-year study of testicular torsion highlighting
patients with intellectual and developmental disabilities
emphasizes the importance of recognizing the symp-
toms associated with testicular torsion in this unique
population and expediting the diagnosis and treatment
of this pressing condition. There were significantly more
orchiectomies and a significantly longer duration of
symptoms in patients with intellectual and develop-
mental disabilities compared to those without intellec-
tual/developmental disabilities. Our study serves as a
valuable instructional message to parents and caregivers
of male children and adolescents with intellectual
and developmental disabilities to be familiar with the
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symptoms associated with testicular torsion such as
scrotal/testicular pain and swelling and be on heightened
alert for signs of pain/discomfort as possible presenting
symptoms of testicular torsion in patients who are non-
verbal. Additionally, parents and caregivers should be
vigilant of ongoing unusual behaviors that may indicate
testicular torsion. For example, the symptoms sugges-
tive of testicular torsion in Case #1 persisted for several
days prior to ED evaluation: the patient walked with a
wide-based gait 96hours prior, experienced dysuria
48 hours prior, and complained of testicular pain 6 hours
prior. As this patient suffered from autism spectrum dis-
order and intellectual disabilities, he may have been
unable to convey the extent and severity of his symp-
toms in an expeditious manner which subsequently led
to a required orchiectomy.

A thorough history and scrotal US are necessary in
patients with intellectual and developmental disabili-
ties to confirm testicular torsion. Since all 5 of the
patients had testicular/groin/scrotal swelling and 4 had
testicular/groin pain in our study, it is also crucial that
caregivers evaluate the genitalia. If testicular torsion
is a concern, the child/adolescent should be evaluated
promptly in the ED.

The limitations of the current study are its retrospec-
tive nature and limited number of patients with intellec-
tual and developmental disabilities who developed
testicular torsion. Additional evaluations of a larger
number of patients with intellectual and developmental
disabilities who experience testicular torsion are war-
ranted to further investigate how these patients may be
diagnosed and treated expeditiously.

Conclusion

Restoring testicular blood flow in a timely manner is the
ultimate goal in salvaging the affected testis in patients
who develop testicular torsion. Male children and ado-
lescents with intellectual and developmental disabilities
are often unable to effectively express their symptoms
of testicular torsion which significantly delays diagnosis
and rapid surgical intervention. Parents and other care-
givers of children with intellectual and developmental
disabilities who are deficient in verbal ability to convey
testicular/groin/scrotal pain should be aware of any
unusual signs of pain/discomfort/behavioral changes, be
educated about the signs and symptoms of testicular tor-
sion, and pursue prompt evaluation to reduce the likeli-
hood of an orchiectomy.
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