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ABSTRACT

Background: Testicular torsion is a pediatric surgical emergency, and prompt diagnosis and treatment is
imperative. During the COVID-19 pandemic, pediatric patients with symptoms of testicular torsion may
be reluctant to seek medical care which increases the likelihood of delayed presentation and the need
for an orchiectomy. This observational study sought to determine whether there was a higher number of
testicular torsion cases during COVID-19.
Methods: As the first patient with COVID-19 was admitted to our facility on March 6, 2020, we identi-
fied male children ages 1-18 years with testicular torsion between March 1-December 31, 2020 (during
COVID-19) compared to the same time period between 2015 and 2019 (prior to COVID-19). All patients
were evaluated at our Institution’s Emergency Department by a pediatric urologist.
Results: There were 38 cases of testicular torsion between March 1-December 31, 2020 compared to 15.8
cases on average during the same 10-month period between 2015 and 2019 (a total of 79 cases). There
was a statistically significant increase in testicular torsion cases during the COVID-19 pandemic compared
to equivalent time periods in 2015-2019 (38 vs. 15.8, p =0.05). Patients with testicular torsion during the
COVID-19 pandemic were younger, had a longer duration of symptoms, and had a higher number of
orchiectomies (although not statistically significant).
Conclusion: During the COVID-19 pandemic, an escalation in testicular torsion cases was observed. Timely
assessment, diagnosis, and surgery are crucial to prevent testicular loss and potential infertility in the
future. Further evaluation is needed to elucidate the surge in testicular torsion and possible mechanisms.
© 2021 Elsevier Inc. All rights reserved.

Type of Study: Clinical research paper (observational cohort

study)

1. Introduction

Since the initial report of “pneumonia of unknown etiology” in
Wuhan, China on December 29, 2019 which was identified as the
novel coronavirus (2019-nCoV) or the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) [3], this pandemic has inten-
sified globally and has greatly impacted every aspect of society.

Testicular torsion is a pediatric urological emergency involving
twisting of the spermatic cord impeding testicular blood flow [1].
Comprising 10-15% of acute scrotal disease in children, testicular
torsion affects 3.8 per 100,000 males younger than 18 years an-
nually [2]. Urgent diagnosis and treatment are mandatory as per-
manent ischemic damage often occurs within 4-8 h of symptom
onset [1,2]. A delayed presentation for testicular torsion increases
the likelihood of testicular loss or dysfunction due to prolonged is-
chemic duration. Despite timely surgical intervention, one-third of
testes are non-viable and require an orchiectomy [1].
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National, state, and local mandates were implemented to curtail
the rampant spread of COVID-19, including shuttered businesses,
school closures, and social distancing. This upheaval has affected
both pediatric mental health and medical care [4-7]. The Centers
for Medicare & Medicaid Services reported that 69% fewer dental
visits, 44% fewer children screening services for physical and cog-
nitive development, 44% fewer outpatient mental health services,
and 22% fewer vaccinations under age 2 years were reported be-
tween March-May 2020 compared to the same period one year
previously [7]. A reluctance to seek pediatric care and a delayed di-
agnosis of testicular torsion have been reported during the COVID-
19 pandemic [4,5]. With the fears associated with COVID-19, pa-
tients with symptoms of testicular torsion may be hesitant to un-
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dergo evaluation at the Emergency Department (ED), thereby in-
creasing the likelihood of delayed presentation and the need for
an orchiectomy.

COVID-19 has been reported to affect multiple organ systems
[8,9]. Few studies have investigated whether COVID-19 impacts tes-
ticular function, with a heightened concern over spermatogene-
sis and infertility [8,10-12]. COVID-19 may enter the host cell by
binding to the ACE2 receptor, whose expression is highest in the
testes. A paucity of studies have addressed the association between
COVID-19 and testicular torsion in the pediatric population [13-
15].

This study investigated whether there was a significantly higher
number of testicular torsion cases during the COVID-19 pandemic.
The impact of testicular torsion with respect to the number of
cases, patient age, duration and side of symptoms, absence of cre-
masteric reflex, type of surgery (orchiectomy vs. orchiopexy), and
degree of testicular torsion was also analyzed.

2. Materials and methods

As the first patient with COVID-19 was admitted to our facility
on March 6, 2020 [16], we identified male children ages 1-18 years
with testicular torsion between March 1-December 31, 2020 (dur-
ing COVID-19) compared to the same time period between 2015
and 2019 (prior to COVID-19). All patients were evaluated at our
Institution’s ED by a pediatric urologist who obtained the medical
history and performed a physical examination. A pediatric urolo-
gist was available at all times to evaluate and treat patients with
testicular torsion. Four pediatric urologists are employed at our In-
stitution, and the on-call schedule alternates between all four. A
Doppler scrotal US was performed on all patients. There were no
changes in the referral pattern over the 6-year period as all pe-
diatric torsion cases in Louisville, KY were performed at the chil-
dren’s hospital. Numerous metrics were documented including the
patient’s age, duration and side of symptoms, absence of cremas-
teric reflex, type of surgery (orchiectomy vs. orchiopexy), and de-
gree of testicular torsion.

2.1. Statistical analysis

Counts (%), mean (sd), and median [IQR] for each appropriate
metric were summarized in characteristic tables for the COVID-19
time period versus previous equivalent annual time periods (March
1-December 31) as well as a full yearly summary. A Mann-Kendall
Trend Test for Time Series evaluated the monthly testicular tor-
sions from 2015 to 2020. Fisher's Exact Test contrasted symptoms
and surgery types (orchiectomy vs orchiopexy) between the two
time periods, and the Wilcoxon Rank Sum Test evaluated the num-
ber of cases, age, duration of symptoms, and degrees of torsion.
Fisher’s Exact test and Kruskal-Wallis Test on Ranks deciphered any
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Fig. 1. The number of testicular torsion cases were tabulated within the COVID-19
10-month time frame (March 1-December 31) for each year (2015-2020).

yearly differences and presented as the second p-value. All anal-
yses were performed using R software 4.0.0 including ‘tableone’,
’kendall’, and ‘lubridate’ packages [17]. A p-value < 0.05 was sta-
tistically significant.

3. Results

Characteristics of Patients with Testicular Torsion by Time Pe-
riod (March 1-December 31, 2020 Versus the Same Months in
2015-2019)

There were 38 cases of testicular torsion between March 1-
December 31, 2020 compared to 15.8 cases on average during the
same 10-month period between 2015 and 2019 (a total of 79 cases)
(Table 1). There was a statistically significant increase in testic-
ular torsion cases during the COVID-19 pandemic compared to
equivalent time periods in 2015-2019 (38vs. 15.8, p=0.05) (Table
1). Patients with testicular torsion during the COVID-10 pandemic
were younger (13 vs. 14 years), had a longer duration of symptoms
(16vs. 8 h) and had a higher number of orchiectomies (50% vs.
38%), although not statistically significant (Table 2).

Characteristics of Patients with Testicular Torsion by Individ-
ual Year (March 1-December 31, 2020 Versus the Same Months in
2015-2019)

Fig. 1 depicts the number of testicular torsion cases (March 1-
December 31) for each year (2015-2020). The patient age, dura-

Table 1
Characteristics of patients with testicular torsion at our institution by time period (March 1-December 31, 2020 versus same period 2015-2019).
Characteristics Pre-COVID-19 COVID-19 P-Value
(March 1-December 31, 2015-2019) (March 1-December 31, 2020)
N=79 N=38
Number of cases on average during this 10-month 15.8 (2.2) 38 0.05
time period
Age (Years) 14 [12,15] 13 [12,14] 0.12
Duration of symptoms (Hours) 8 [5,48] 16 [5,48] 0.70
Absent cremasteric reflex = Yes 26 (33%) 10 (26%) 0.52
Side of torsed testicle 0.31
Both 2 (3%) 0 (0%)
Left 39 (49%) 24 (63%)
Right 38 (48%) 14 (37%)
Orchiectomy performed 30 (38%) 19 (50%) 0.24
Degrees of torsion 360 [360,720] 360 [360,540] 0.60
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Table 2
Characteristics of patients with testicular torsion at our institution by individual year (March 1-December 31, 2020 versus same period 2015-2019).
Characteristics 2015 2016 2017 2018 2019 2020 P-Value
N=15 N=18 N=13 N=15 N=18 N=38
Age (Years) 15 [13,16] 13 [12,14] 13 [12,14] 14 [12,15] 14 [13,16] 13 [12,14] 0.18
Duration of symptoms (Hours) 10 [6,34] 19 [5,72] 8 [6,12] 8 [4,60] 8 [5,39] 16 [5,48] 0.86
Absent cremasteric reflex = Yes 6 (40%) 2 (11%) 6 (46%) 4 (27%) 8 (44%) 10 (26%) 0.18
Side of torsed testicle 0.65
Both 0(0) 1 (6%) 0 (0%) 0 (0%) 1 (6%) 0 (0%)
Left 8 (53%) 7 (39%) 6 (46%) 9 (60%) 9 (50%) 24 (63%)
Right 7 (47%) 10 (56%) 7 (54%) 6 (40%) 8 (44%) 14 (37%)
Orchiectomy performed 5 (33%) 10 (56%) 6 (46%) 3 (20%) 6 (33%) 19 (50%) 0.27
Degrees of torsion 360 [360,540] 540 [315,720] 360 [180,540] 360 [315,720] 540 [360,720] 360 [360,540] 0.45

tion and side of symptoms, absence of cremasteric reflex, type of
surgery (orchiectomy vs. orchiopexy), and degree of testicular tor-
sion were not statistically different between the COVID-19 period
and pre-COVID-19 by year.

4. Discussion

COVID-19 may enter the host cell by binding to the ACE2 re-
ceptor [8,18]. While the ACE2 receptor is found in various cell
types including the lungs, heart, intestines, and kidneys, its expres-
sion is highest in the testes, in particular the Sertoli and Leydig
cells and spermatogonia [8,9,11,12,18]. There is significant evidence
regarding testis involvement in severe COVID-19 infection caus-
ing death. In Yang and colleagues’ study 12 patients with COVID-
19 who underwent postmortem examinations, the testes demon-
strated significant seminiferous tubular and Sertoli cell injury, re-
duced Leydig cells, and mild lymphocytic inflammation [19]. In Ma
and colleagues’ study of 81 males with moderate-severe COVID-19
compared with age-matched healthy men, there was a statistically
significantly elevated serum LH and decreased T/LH ratio in men
with COVID-19, reflecting primary hypogonadism with impaired
steroidogenesis resulting from testicular failure involving the Ley-
dig cells [20]. Furthermore, COVID-19-associated inflammation may
affect the blood-testis barrier integrity altering spermatogenesis
and testosterone release [9,11]. It has been reported that testicu-
lar abnormalities may be caused by either direct testicular damage
by COVID-19 or by indirect inflammatory/immune response in the
testicles [10]. These studies suggest that COVID-19 may result in
spermatogenic failure and male reproductive dysfunction in men
with severe infections [11,12,21].

Although there is a delay in patients’ going to their pediatrician
or ED and a delay due to COVID-19 concerns, these reasons do not
fully explain the reason for the higher number of testicular torsion
cases. COVID-19 may directly attack vascular endothelial cells and
disrupt the vascular barrier, resulting in disseminated intravascu-
lar coagulation and inflammatory cell infiltration [22] . While co-
agulopathy has been reported in COVID-19 which may predispose
patients to hypercoagulability-related disorders such as thrombo-
sis [23], it is uncertain whether hypercoagulability is related to
the rise in testicular torsion cases. While there is a vascular effect
of COVID-19 and the higher expression of ACE2 receptors in the
testes, the mechanism of testicular torsion is mechanical (twist-
ing of the testes) and not intravascular. Further investigation of the
possible mechanisms between COVID-19 and testicular torsion are
needed.

Several anecdotal reports and studies have described testicu-
lar pain/edema in patients with pulmonary symptoms [24-27] or
who lacked respiratory symptoms [28]. Gagliardi and colleagues
described epididymoorchitis in a 14-year-old boy with COVID-19
without respiratory symptoms [29]. Few studies have reported the
association between COVID-19 and testicular torsion in the pedi-
atric population [13-15]. Nelson and colleagues identified 94 cases

of testicular torsion in patients > 1 year old, with 77 pre-COVID-
19 (1/1/2018- 2/29/2020) and 17 during COVID-19 (3/1/2020-
5/31/2020) [15]. The number of torsion cases per week increased
significantly during COVID-19 compared to pre-COVID-19 (1.3 ver-
sus 0.6 cases/week, respectively; p=0.021). In Littman and col-
leagues’ study of 78 boys ages 1-18 years from March 15-May 4,
2020 compared to the same time window from 2015 to 2019, they
determined that there was no delay in presentation to a medical
facility and no higher rate of orchiectomy during the COVID-19 pe-
riod [14]. Holzman and colleagues conducted a study of 221 pa-
tients aged 2 months to 18 years, comparing the COVID-19 pe-
riod (March-July 2020) and pre-COVID-19 (January 2019- Febru-
ary 2020) [13]. These authors determined a significantly longer
time from testicular torsion symptom onset to presentation during
COVID-19 compared to pre-COVID-19 (17.9 h vs 7.5 h, p=0.04) and
a higher proportion of patients who reported a delay in presenta-
tion (46 vs 33%). These authors encouraged more patient education
in managing testicular torsion during COVID-19.

Similar to Nelson and colleagues’ study, the present study re-
ported a statistically significant increase in the number of cases of
testicular torsion during a 10-month period during COVID-19 com-
pared to the same time period in the 5 years before COVID-19.
While our study revealed a higher number of orchiectomies dur-
ing the COVID-19 pandemic compared to pre-COVID-19, this find-
ing was not statistically significant. Similarly, the 3 previous studies
of testicular torsion and COVID-19 did not report a higher rate of
orchiectomies during COVID-19. The most important aspect of the
current study is the long observation period of 10 months during
the COVID-19 pandemic compared to the 3 previous studies in the
literature. In this respect, we were able to confirm the significant
elevation of testicular torsion cases over a longer period of time.

4.1. Strengths and limitations

Our 6-year study of testicular torsion emphasizes a signifi-
cantly increased number of cases of testicular torsion paralleling
the COVID-19 pandemic. There was a significant rise in testicular
torsion cases during the first 10 months of COVID-19 compared to
the same months in the previous 5 years. We also observed an
increase in the duration of symptoms, higher number of orchiec-
tomies, and younger patient age during COVID-19. The referral pat-
tern of patients to our pediatric urologists did not contribute to
this startling surge. We reported a large number of patients in our
study who were evaluated for testicular torsion by our pediatric
urologists over the 6-year period. Additionally, we assessed numer-
ous metrics associated with testicular torsion. Our study represents
a cautionary warning to other communities to be alert to the pos-
sible increase in the number of testicular torsion cases. Further-
more, our study highlights the need for the entire team, including
anesthesiologists, who treat these patients to be cognizant of the
possible association between COVID-19 and testicular torsion. The
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results of our study may be generalized to other community-based
medical practices.

Limitations of the current study are its retrospective nature and
that patients did not undergo electron microscopy testing or histo-
logic testing for COVID-19. Additionally, not all patients underwent
testing for COVID-19 either by detection of IgM and IgG antibodies
in the blood or nasopharyngeal swabs.

5. Conclusion

Our study demonstrated an increase in testicular torsion cases
in the hospital during the COVID-19 pandemic compared to the
same months of the previous 5 years, however, we are unable to
attribute these findings directly to COVID-19. Being cognizant of
the symptoms of testicular torsion during COVID-19 is of critical
importance. Prompt assessment, diagnosis, and surgical interven-
tion are crucial to prevent testicular loss and potential infertility
in the future. Further evaluation is needed to evaluate the associa-
tion between COVID-19 and testicular torsion and the mechanism
of injury.
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