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ABSTRACT
Background

Acute scrotal pain is a common presentation to the Pediatric Emergency Department. Testicular point-of-care ultrasound studies
performed in the Emergency Department may assist in expediting diagnosis and management. Access to point-of-care ultrasound or
radiology ultrasound for acute scrotal pain may vary by institution.

Objectives

This study aims to be a descriptive study with regard to the utilization of ultrasound and access to surgical management for pediatric
patients who present with acute scrotal pain in the Pediatric Emergency Department.

Methods

A survey inquiring about hospital settings, institutional types, availability of point-of-care ultrasound, radiology ultrasound, and
surgical management for scrotal pathology and testicular was sent to two different Listervs. A second survey to further evaluate
ultrasound use for testicular torsion management was sent to institutions that perform scrotal point-of-care ultrasound.

Results

The initial survey had 314 respondents from 147 separate institutions. Most respondents worked in an urban, academic, or Pediatric
Emergency Department setting. Fourteen percent of the respondents perform a point-of-care ultrasound prior to radiology ultrasound
for testicular torsion. Still, if the point-of-care ultrasound is negative for findings, 84% will order a radiology ultrasound study for
further evaluation. For those institutions with surgical management capability, only 3% of the surgeons would operate on testicular
torsion based on positive point-of-care ultrasound findings.

Conclusion

Performance of testicular ultrasound by point-of-care ultrasound remains low despite the urgency of rapid treatment for testicular
torsion, as the salvage rate drops to 20-50% if operating room management is delayed 6 to 12 hours. Opportunities to encourage
point-of-care ultrasound use for scrotal pathology may expedite management when compared to radiology ultrasound. Further study
is needed to inquire into behavior and barriers preventing more point-of-care ultrasound use in the Pediatric Emergency Department.
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INTRODUCTION

Acute scrotal pain is a common presentation to the Emergency Department (ED), making up approximately 0.5% of visits."* The
severity of the diagnosis ranges from minor (epididymitis or torsion of the testicular appendage) to fertility-threatening conditions
(testicular torsion). History and physical exam alone cannot be relied upon, as these conditions can mimic each other."** One case
series of acute scrotal presentations described testicular torsion as the final diagnosis in 10% of the cases.?

Historically, a physical exam, urinalysis, and a radioisotope scan were used to differentiate between benign and surgical conditions."
However, ultrasound has now become the gold standard in the evaluation of scrotal pain.**

Testicular torsion is the most time-sensitive diagnosis to make in a patient with an acute scrotum presentation.”® Frohlich et al
showed that testicular salvage was around 90-100% if managed in the operating room within the first 6 hours of symptoms. Salvage
drops to 20-50% if operating room management is delayed to 6 to 12 hours, and 11% if delayed beyond 12 hours.” This is particularly
concerning, as at a Canadian academic center, Chan et al found that most patients presented to the ED at 4 hours after the onset of
testicular symptoms and were not evaluated for an average of 79.8 minutes after presentation. An additional 48 minutes elapsed if an
ultrasound was performed.’ Overholt showed that in a rural setting, where patients need to be transferred for ultrasound, there was an
additional 6 hours of delay before surgery (12.9 hours from onset of symptoms compared to 6.9 hours to those not needing transfer)."

Point-of-Care Ultrasound (POCUS) is a modality that can be readily performed at the bedside by a physician trained in its use.
Friedman et al found in a retrospective study that performing POCUS saved 73 minutes in time to diagnosis when compared to
radiology ultrasound (RADUS) in their evaluation of scrotal pain. Their POCUS studies demonstrated 100% sensitivity and 99%
specificity when compared to RADUS ultrasound results."!

This study aims to describe the utilization of ultrasound and access to surgical management for pediatric patients who present with
acute scrotal pain in the Pediatric ED.

MATERIALS & METHODS

This study was reviewed and approved by the Institutional Review Board.
Participants:

The survey was distributed to the members of P2Network and the Brown Pediatric Emergency Room (PEM) Listserv. The P2Network
(The P2 standing for “PEM POCUS”) is an international organization comprised of PEM POCUS communities with 375 members.
The Brown PEM listserv includes approximately 2800 providers throughout the world with interests in PEM topics. All of our surveys
were voluntary, and participants consented to the study when completing the survey.

Study Design:

The survey was designed by three PEM POCUS leaders, discussed during two online meetings, and edited by an additional eight
PEM POCUS leaders.

First Iteration:

The first survey was sent to all P2Network and Brown listserv members. Disclosure of home institution was not required for participants.
Demographic questions were based on the location where providers worked most of their shifts (Table 1). Questions included the
availability of scrotal ultrasounds and consultants for the management of scrotal pathology in the ED. If providers indicate that they
do testicular POCUS, they may continue to the next section of the survey (Table 2). If the provider cannot perform testicular POCUS
in the ED, they do not continue to the following section.

Second Iteration:

The second survey was sent by email to POCUS Directors. If there was no POCUS Director, it was sent to the Division Director at the
institutions, who confirmed that testicular/scrotal POCUS is performed at their institutions. This five-question survey was designed
to gain a better understanding of locations where testicular POCUS is performed (Table 3).

Data Collection and Analysis Method:

REDCap (v11.1.16), an online, secure survey manager, was used to distribute the survey and collect responses.

RESULTS

A total of 62 completed the first survey from 147 separate institutions, with a response rate of 10%. Most respondents work in an urban,
academic, pediatric ED setting. In-house, 24-hour radiology ultrasound for testicular/scrotal ultrasound studies was available for
81% of the institutions. A large majority (98%) of these institutions have either urologists or general surgeons who manage testicular
emergencies available on-call.
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Survey Questions: Demographics (n=314) Percentage Survey Questions Part 1 (n=216) Percentage

Where is your pediatric emergency room located? Have you completed a POCUS Fellowship?

Standalone Children’s Hospital 59% Yes 25%
No Satellite of a Children’s Hospital 2% No 75%
Pediatric ED in a General Hospital 37% How many Testicular POCUS exams have you done in your
Part of a General Hospital 3% CECE

Which of the following best describes your institution? Y Al
Academic or Academic Affiliated 88% I-10 A
Community Based 12% s, Lo

25 or more 19%

Where is your hospital located?

Is scrotal POCUS done prior to radiology for those capable?

Urban 82.3%

Sulburken 17.4% les L7

Sl 0.3% A cllf
Sometimes 25%

When is radiology ultrasound available for testicular/scrotal studies@

If scrotal POCUS is negative defined by flow seen bilaterally

In House 24/7 dile and no associated abnormalities, will a RADUS be ordered?

Day Coverage with call in overnight 18% Yes 84%
Day coverage only 1% No 4%
None 0%

Sometimes 12%

: : R 5
Who repairs torsion at your institutions (select all that apply)2 Do e Siee 6 Epa el [beesd] @ caraiel FOEUS et

Urology 88% a RADUS?
Pediatric Surgery 23% Yes 3%
General Surgery 1% No 84%
None 2% Sometimes 13%
What is your surgeon’s availability? Table 2: Providers who do POCUS studies.
In House 21%
On-Call 77%
None 2%
Is Testicular/Scrotal POCUS done at your institution?
Yes 41%
No 59%
Do you do your own POCUS?
Yes 66%
No 34%

Table 1: Demographics of intuitions who completed the survey.

Only 41% of the respondents reported testicular or scrotal POCUS being performed at their institutions. Approximately 25% of
the respondents completed a POCUS fellowship. However, almost 66% reported performing their own POCUS. Only 13% of PEM
departments included testicular/scrotal ultrasound as part of their POCUS credentialing. Furthermore, only 14% reported testicular/
scrotal POCUS routinely being performed before radiology studies in institutions capable of performing POCUS. In case of negative
testicular/scrotal POCUS, 84% of respondents would proceed to order a confirmatory ultrasound in radiology. Only 17% of institutional
surgeons would consider operating based on positive testicular/ scrotal POCUS alone. Similarly, only 18% of responding institutions
reported their surgeons allowing testicular detorsion based on POCUS only. The top diagnoses made by testicular/ scrotal POCUS
included testicular torsion (36%), hydrocele (26%), mass (17%), hernia (17%), and epididymitis (17%). A detailed breakdown of the
responses is shown in Table 1.

A total of 62 institutions indicated they do testicular POCUS on the first survey, thus making them eligible for the second survey.
Contact information for only 47 program directors was found (either POCUS Director or Division Chiefs), with 19 departments
completing the follow-up survey describing current trends and practices related to ultrasound evaluation of the acute scrotum in
their departments. Most departments reported that they care for more than 20 cases of testicular torsion (63%) annually, and RADUS
performed more than 200 scrotal ultrasounds per year (68%) on average over the last 5 years. The process to complete RADUS with
interpretation is usually between 31 and 90 minutes (79%), although three sites reported a turnaround time of under 30 minutes. One
site reported a turnaround time greater than 90 minutes.
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Survey Questions: Part 2 (n=19) Percentage

How many cases of testicular torsion per year does your department see?

0-10 11%

11-20 28%

>20 63%
How many scrotal ultrasounds per year are performed by diagnostic radiology?

0-100 16%

101-200 16%

>200 68%

What is the approximate turnaround time (order, study completion and results) for
testicular studies for radiology performed scrotal ultrasounds?

0-30 minutes 16%
31-60 minutes 37%
61-90 minutes 42%
>90 minutes 5%
How many scrotal/testicular POCUS are performed per year?
0-10 53%
11-20 26%
>20 21%
How many POCUS sonologists are comfortable performing scrotal/testicular studies@
0 1%
1-5 79%
6-10 5%
11-15 5%

Table 3: Director’s responses at institutions where testicular POCUS is done.

Compared to RADUS, the overall use of POCUS to evaluate the acute scrotum was much less frequent, with most programs reporting
0-10 bedside scans (53%) performed annually. Most programs reported having 1-5 PEM physicians (79%) in their group who felt
comfortable performing scrotal/testicular POCUS. Full details of the survey results can be found in Table 3.

DISCUSSION

Point-of-Care Ultrasound (POCUS) is a limited ultrasound at the bedside to answer a specific clinical question. Medical ultrasound
was first developed in the 1950’s, with the first commercially used ultrasounds appearing in the 1960’s. Ultrasound was initially used
by cardiology, radiology, and obstetrics/gynecology. In the late 19807, it was introduced to EM. Early EM POCUS focused on life-
saving applications, looking for cardiac effusions and free fluid in trauma.

Formal training for EM POCUS began with minicourses in the early 1990’s and has since developed into a core competency for EM
residents by the Accreditation Council for Graduate Medical Education in 2001."

The use of POCUS in Pediatric Emergency Medicine was first endorsed by the American Academy of Pediatrics in 2015. A 2020
survey found 97% of PEM Fellowship programs incorporate POCUS in their education. POCUS has expanded from the early critical
care applications to include looking for less acute pathology, such as in the lung (pneumonia) and soft tissue evaluations (abscess or
foreign bodies)."

Testicular torsion is a time-sensitive diagnosis, as testicular viability decreases over time. POCUS can help accurately speed up
diagnosis."" This survey showed that many PEM providers are not comfortable with POCUS findings, and even when the PEM provider
is comfortable, their surgical consultants tend not rely on these findings. This is consistent with prior surveys that concluded scrotal/
testicular POCUS is viewed as an advanced modality.

PEM POCUS experts from the P2Network disagreed that testicular POCUS should be part of the PEM Fellowship or PEM POCUS
Fellowship training. They conducted two Delphi-based survey studies, which required 80% consensus for approval to be included in
the respective fellowships; 49% thought that scrotal POCUS should be part of fellowship training in Pediatric Emergency Medicine
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(PEM), and 79% felt it should be part of PEM POCUS Fellowship training, just short of the 80% requirement.'*'?

This two-part survey regarding testicular/scrotal evaluation assessed throughput for children in the ED and the application of POCUS.
The first part of the first survey was open to providers subscribing to the Listservs, and the second part was limited to those who do
their own POCUS. Of the 314 providers who filled out the first survey, 65% stated that they do their own POCUS. This disparity can
be noted as departments had 59% of the faculty credentialed in POCUS.

Our survey continued for those who indicated that they do POCUS with questions that touched on how often they do testicular/
scrotal POCUS and if they use it for clinical decision-making. In an article published by Abo et al concerning credentialing PEM
POCUS faculty, they recommended 25 scans to be credentialed in testicular/scrotal POCUS." In this survey, of those who performed
POCUS, only 19% of providers had met the 25 testicular/scrotal scans milestone. Our survey also indicated that only 14% of those who
perform POCUS do a testicular/scrotal POCUS before a RADUS routinely. Performing POCUS alone could save time and subsequent
testicular viability. Friedman showed that a POCUS study saved 73 minutes in diagnosis at their institution. This 73-minute period
could be the divergence between salvaging a testicle and its demise."!

One reason testicular/scrotal POCUS might not be performed is that providers do not think it is time-efficient. In the survey, only

3% of general surgeons and urologists routinely take testicular torsion to the operating room, based on a POCUS study alone. EM
providers might be more willing to invest their time to learn and perform these POCUS studies if surgeons would rely on them.
As previously noted, Friedman showed that POCUS by PEM physicians was 100% sensitive and 96% specitfic for the diagnosis of
torsion."" Stringer demonstrated that residents were able to achieve 96% accuracy with the video module-based education plus one
hour of hands-on training. Twelve Emergency Medicine residents and 12 Urology residents were tested on their knowledge of scrotal
ultrasound, and 96% were deemed competent after this training and maintained their expertise at a 3-month reassessment.'” This
implies that there could be a role for POCUS in both high and low-probability settings, used in combination with a scoring system
such as the Testicular Workup for Ischemia and Suspected Torsion (TWIST) score.'®

Another reason there might be hesitation to perform these studies is fear of the consequences of missing a torsion, as well as the
liability of missing the diagnosis.'** In this survey, emergency providers still order a RADUS in 84% of cases. where there is flow seen
bilaterally, and there are no associated symptoms.

The second survey was distributed to POCUS program directors at sites where testicular/scrotal POCUS is performed. The director
was requested to do research by contacting radiology, surgery, and electronic medical record personnel to get specific numbers. These
sites, for the most part, saw large volumes and had significant pathology, with most seeing greater than 20 cases of torsion per year
(63%). They were consistent with the Friedman study, with the highest number of sites (42%) taking 61-90 minutes with RADUS.
Most institutions performed 10 or fewer POCUS studies per year (53%) compared to RADUS, which performed 201 (68%). Most of
these studies are being conducted by 1-5 providers (79%).

Limitations:

This study had several limitations. Most providers who filled out this survey were based out of academic institutions, and most perform
their own POCUS. This indicated a bias to those who are interested and invested in POCUS. Since the survey was sent out to PEM
and POCUS listservs, several institutions responded more than once. This could indicate that those groups with more interest in
POCUS are more likely to respond.

Another limitation is that in the first part of the survey, providers were given best-guess answers, thus allowing for recall bias.

In the second part of the study, directors were asked to consult with radiology to obtain more concrete answers. This, in part, could
have led to the low response rate, particularly in the second half of the survey.

Conclusions:

Performance of testicular ultrasound by POCUS remains low despite how time-sensitive it is to diagnose testicular torsion. Even among
those who do their own POCUS, they often order a confirmation RADUS study, and surgeons rarely take patients to the operating
room based on POCUS. Opportunities to encourage POCUS use for scrotal pathology may expedite management when compared
to RADUS. Further study is needed to inquire into behavior and barriers preventing more POCUS studies from being performed in
the Pediatric ED.
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