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Abstract: Testicular torsion is a serious urologic emergency that can present with unusual or atypical history and examination. 
Classical pain from testicular torsion is of sudden onset, significantly severe, and is accompanied by nausea and vomiting. However, in 
some patients, the initial scrotal pain appears to considerably subside within the next few hours. In others, testicular torsion tends to 
occur while sleeping, and many patients recount a history of being woken up from sleep by intense pain. Furthermore, some patients in 
this subset can resume normal activities and even sleep through the night with little or no discomfort, without a perceived need for pain 
medications. Other patients initially experience mild pain, which worsens over time. Consequently, these patients are less likely to be 
evaluated immediately. In view of these atypical cases, the question remains unanswered regarding sleep as a predisposing factor for 
testicular torsion. This narrative review focuses on exploring the association between sleep and testicular torsion. 
Keywords: testicular torsion, torsion of the spermatic cord, acute scrotum, sleep, sleeping, literature review

Introduction
Testicular torsion (TT) is a severe, acute urological emergency that refers to torsion of the spermatic cord structures with 
subsequent loss of blood supply to the ipsilateral testicle. Torsion of the testes is a critical diagnosis, which unfortunately 
does not always present with a typical history or examination. Classically, TT pain is described as rapid in onset, 
instantaneously severe, and often accompanied by nausea and vomiting.1,2 A Nigerian study found that, globally, 1 in 
4000 males below 25 years of age is affected annually. This study found that TT contributes to male infertility, 
accounting for 5.8% of testicular insufficiency.3 TT necessitates immediate diagnosis and treatment. It is widely accepted 
that irreversible changes will occur after 6 hours, or 4 hours in the case of an extremely twisted spermatic cord.4,5 Thus, 
time is the most crucial factor in the emergency treatment of TT, with the salvage rate and late outcome relying heavily 
on it.6–9 Surgical intervention has a 90–100% success rate within 4–8 hours of the onset of symptoms, but only 50% after 
12 hours and 10% after 1 day.8 Delay presentation or intervention can be fatal, resulting in impaired fertility and 
testicular function loss.2

Cold weather, physical exertion, trauma, sleep, and sexual activity have all been documented as precipitating 
factors.10–15 An Indonesian study indicated that TT could occur during sleep or while engaging in exertional 
activity.16 A previous study, conducted on 31 patients, compared various factors related to acute TT. When sleep 
and physical activity were compared, the study found that torsion during sleep was seen in seven patients and in six 
patients was caused by some form of physical activity.17 In a Japanese study conducted on 70 patients to distinguish 
TT from torsion of the appendix, a comparison of clinical parameters (age, duration of pain, onset during sleep, and 
fever) showed that torsion in 33 patients began during sleep. It has been reported that testicular tenderness, testicular 
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swelling, a high-riding testis, pain duration <24 h, and onset during sleep are all positively associated with TT.18 

Studies have shown that numerous patients experience TT while sleeping, and many of these patients recount 
a history of waking up from sleep due to pain. In this study, we aimed to determine whether sleep was a direct cause 
of TT.

Materials and Methods
This review was conducted using a predefined protocol. Medline/PubMed and Google Scholar were used to identify 
related articles on testicular torsion and sleep available at literature published in the English language. The following 
keywords were used to search through articles: “Testicular Torsion”, AND “Sleep”, AND “Sleeping”. We searched for 
articles from the date of inception of the database until May 2022. Two senior authors (M.A.A. and B.O.H) were 
assigned to independently collect relevant information, including authors’ names, publication year, region of study, study 
design, sample size, study inclusion, and exclusion criteria, and reported association of sleep with TT presentation. In 
cases of disagreement, a third reviewer was asked to resolve the matter with a consensus. We considered no limitations in 
publication time of articles.

We found a total of 434 related articles (422 from Google Scholar and 12 from PubMed) and included articles on 
pediatric and adult studies that reported a relationship between testicular torsion and sleep. We excluded articles from 
non-English literature, nonrelevant articles, duplicate articles, abstract-only articles, no full-text articles, and books. After 
finding the relevant articles, the reference lists of them and also recent reviews were reviewed to avoid missing any 
articles.

Based on our predefined inclusion and exclusion criteria, 420 articles were excluded for not meeting our criteria; 14 
articles met our criteria and had a clear relationship between testicular torsion and sleep, which we used in our review. 
A flow chart of the article selection process is shown in Figure 1.

Results
We found 14 articles that reported sleep as an associated risk factor for TT between 1926 and 2022. Most studies that 
reported an association between sleep and TT have been conducted in the United States. Majority of studies featured 
Cohort design (n = 6) including Prospective (n = 1) and Retrospective (n = 5) studies. Among studies included in this 
review, most of the patients with were slightly younger were ranged between newborn to elderly age group. The duration 
of TT presentation ranged between <1 hour to 30 days. Nine out of 14 studies did not report type of TT, remaining 

Figure 1 Flow diagram representing the study articles selection.
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reported intravaginal TT (n = 39), torsion of appendix testis (n = 61). However, one study reported extravaginal TT (n = 
6), 5 at neonatal period and one case 4-year-old boy (Table 1).

A review of the available literature on TT associated with sleep revealed 192 reported cases, the characteristics 
of the patients with testicular torsion related to sleep are summarized in (Table 2). The first study by Meltzer et al 
reported TT during sleep in patients in 1926. Most studies that reported a large number of patients presenting with 
TT associated with sleep originated in Japan authored by Fujita et al (40 patients), followed by Anderson et al (39 
patients). Many of these studies have found that the incidence of TT involvement per testicular unit was higher on 
the left side than on the right side. No study reported the type of sleep, sleep duration related to TT presentation 
among included studies. Only three studies reported the timing of TT related to sleep, Pan et al reported TT 
mostly occurs late in the night or early evening, while Okeke et al report all cases developed TT during the night 
and Longo et al reported TT occurs at night or early morning. Suggested mechanisms attributed to TT-related 
sleep reported by studies included in our review as follows: sudden body movement during sleep or change of 
posture, sharp cremasteric muscle contraction or cremasteric muscle spasm during the sexual dream or penile 
erection, low ambient temperature, testis activities caused by increased nocturnal vagal excitability, high testos
terone level, concomitant, or coexisting bell-clapper deformity (Table 2).

Discussion
Our review shares available English literatures report TT-related sleep between 1926 to November 2022.

Delasiauve first described TT in 1840.30 In our review, the first case of TT after waking from sleep was reported by 
Meltzer et al19 in 1926 (Table 1). Intravaginal TT is common in older men and adolescents. This type of torsion occurs 

Table 1 Studies Reported Sleep as an Associated or Risk Factor for Testicular Torsion

Author/Year Country Study Design Study Sample Size Age (Year) (Range) Type of Testicular Torsion Duration of Presentation

Obi 202217 Nigeria Prospective 31 14–45 Testicular torsion (n=27) 

Torsion of appendix testis (n=4)

<6 to >24 h

Fujita 201718 Japan Retrospective 70 11 [1–21] to 16 [4–46] Testicular torsion (n=49) 

Torsion of appendix testis (n=21)

≥24 to ≥24 hours

Pan 201221 China Retrospective 71 16 days - 34 years Testicular torsion (n=49) 

Torsion of appendix testis (n=4)

3 hours to 30 days

Kutikov 200822 USA Case report 3 11–16 years Testicular torsion (n=3) 4 to 7 hours

Okeke 200623 Nigeria Case report 3 All 15 years Testicular torsion (intravaginal) (n=3) 3 to 8 hours

Eaton 200524 USA Retrospective 50 4–17 years Testicular torsion (n=50) Not Reported

Anderson 198820 UK Retrospective 670 9 days - 77 years Testicular torsion (n=670) 6 to >48 hours

Melekos 198825 Germany Retrospective 74 1–10 years Torsion of testis (intravaginal) (n=36) 

Torsion of appendages (n=32) 

Appendix testis13 

Appendix epididymis (n=3) 

Torsion of testis (extravaginal) (n=6)

Not Reported

Cass 198226 USA Case series 9 10–29 years Testicular torsion (n=9) <1 to >3 hours

Longo 197827 USA Discussion 18 10–15 years Testicular torsion (n=18) Not Reported

Juat 197728 Malaysia Case series 24 3 weeks - 32 years Testicular torsion (n=24) 8 to 72 hours

Skoglund 197013 USA Case series 70 newborn - 78 years Testicular torsion (n=70) 5 to 10 hours

Moore 195829 USA Case series 10 19–26 years Testicular torsion (n=10) 17 hours to 4 days

Meltzer 192619 USA Case report 1 17 years Testicular torsion (n=1) 2 days
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frequently during sleep. This causes a bell-clapper anomaly characterized by increased testicular mobility.30,31 Cass et al 
highlighted various TT mechanisms in 1990.32 He reported that the testis appears to be affected by two factors, either 
bell-clapper deformity or the muscle that twists and holds the testes in place.

Table 2 Patient Characteristics with Testicular Torsion Associated with Sleep

Author/Year Reported Testicular 
Torsion Onset Associated 

with Sleep n (%)

Incidence of 
Involvement per 
Testicular Unit 
(Right to Left)

Explanation of the Relation Between Sleep and Testicular 
Torsion

Obi 202217 7 (22.6) Left more than right In this study, most cases occurred during sleep. 
This has been attributed to sudden turning movements during 

sleep and cremasteric muscle spasms, which may occur during 

sexual dreams.

Fujita 201718 40 (57.1) Left more than right Testicular torsion onset during sleep was significantly more 

common in patients with testicular torsion than with torsion of 
the appendix testis (p= 0.006). 

The ambient temperature was significantly lower in patients with 

than without – onset during sleep (p = 0.032), indicating that 
onset during sleep may be related to a low ambient temperature.

Pan 201221 29 (40.9) Left more than right Testicular torsion during sleeping mostly develops late in the night 

or early evening. 

It is related to the testis activities caused by increased nocturnal 
vagal excitability and sharp contraction of the cremaster in the 

process of penis erection or posture change.

Kutikov 200822 2 (66.6) All left Not Reported

Okeke 200623 3 (100) All Left Familial torsion of the testis (father and two sons). 
All TT presentations were occurring at the same age, same side 

(left) at night during sleep.

Eaton 200524 9 (18) Left more than right Not Reported

Anderson 
198820

39 (5.8) Left more than right This group tended to be slightly younger overall (mean age 15.7 
years).

Melekos 198825 28 (37.9) Not Reported Not Reported

Cass 198226 5 (55.5) Not Reported Bell clapper deformity

Longo 197827 7 (38.9) Left more than right 1- Night, early morning 

2- Male sex response cycle 

3- High testosterone level 
4- Bell clapper deformity

Juat 197728 7 (29.8) Same Some degree of force, whether traumatic or specific body 
movements or cremasteric contraction, is thought necessary to 

produce torsion.

Skoglund 197013 12 (17.1) Not Reported Sedentary (including sleeping)

Moore 195829 3 (30) Same Not Reported

Meltzer 192619 1 (100) Left Inciting factors are considered excessive muscular effort or 

sudden and violent exertion/ tossing about during sleep.
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Association Between Sleep and Testicular Torsion
The causes of TT are unknown, but it could be related to cold temperatures10,33,34 or to diurnal temperature changes,35 

activation of the cremasteric reflex, and/or rapid testicular growth at puberty. However, torsion can also occur at rest or 
during sleep.

In the literature, data elucidating the causality of the relationship between sleep and TT is scarce. Current compre
hensive reviews of TT based on recently published articles, including etiology, risk factors, diagnosis, treatment, and 
outcome, either lacked or failed to discuss any relationship between TT and sleep.2,36 Deep sleep as a predisposing factor, 
along with other factors such as violent injury and strenuous exercise, can increase scrotal peristalsis and induce 
excessive torsion, causing the lower spermatic cord to twist.37 Previous research has found a link between frequent 
occasions of testicular pain that begin during sleep or shortly after waking up from deep sleep among patients with 
TT.6,23 One study asserted that a clinical diagnosis of TT can be definitively made when a patient experiences testicular 
pain when at rest or asleep.38 Another study reported that onset of TT occurs while the patient is sleeping, causing sudden 
awakening.39 However, these reports did not provide further details about the number of cases or the relationship 
between TT and sleep.

From our review, it appears that TT frequently occurs during sleep at night or after waking up from sleep. TT was 
reported during or after sleep in 192 cases (Table 2) in three studies reported TT mostly occurs early evening, during the 
night or late night or early morning.21,23,27 The explanation could be based on the theory proposed by Longo et al,27 

which attributes TT in young boys to a complex sex cycle extending to a deep plateau phase during sleep under the effect 
of the erection reflex response during REM sleep and peak testosterone levels in the early morning, which is remarkably 
high among newborns and adolescents.27 The consequence of this in contemporary society, where finding transportation 
to the hospital at night is frequently challenging, is that patients may present to the hospital later than necessary, perhaps 
risking testis loss.23

From our review, TT during or after sleep happen more frequently on the left side than on the right side (Table 2). 
Most studies suggest that TT is more common on the left side.11,13,40–42 This is because the left spermatic cord is often 
slightly longer than the right, making the left testis more mobile and consequently more susceptible to torsion. This 
anatomical difference has been linked to the left-sided preponderance of the TT.11,13

Based on our review, most sleep-related TT patients were slightly younger (Table 2). Although intravaginal TT can 
occur at any age, in most instances, it peaks between 12 and 16 years of age; often occurring after the age of 10.43–48

Our review also documented the familial incidence of TT as reported by Okeke et al in a father and two of his sons 
who all experienced incidences of TT related to sleep23 (Table 2). There is evidence that TT runs through families,49–51 

although it is unclear how this is transmitted. Approximately 10% of probands have a family history (in different 
relatives), and one family has three generations of torsion according to Cubillos et al.51

One study reported low ambient temperature as a cause of TT during sleep, as reported by Fujita et al,18 stating that 
the ambient temperature was significantly lower around patients with TT onset during sleep than around those without TT 
(p = 0.032), suggesting that low ambient temperature may cause the onset of TT during sleep.

It is hypothesized that the asymmetrical contraction of cremasteric muscle fibers occurs at low temperatures.10,34,52 In 
contrast, some authors found no statistically significant differences in the seasonal occurrence of TT.36,53

Szymusiak et al explore the relationship between sleep and body temperature.54 Sleep in mammals is associated with 
a reduction in core body temperature (CBT). The circadian clock in the hypothalamic suprachiasmatic nucleus regulates daily 
rhythms in both CBT and arousal states, and these rhythmic patterns are normally combined.54 Decreased metabolic heat 
production due to behavioral quiescence and decreased muscle tone, as well as changes in autonomic nervous system activity 
and thermoeffector activity, all contribute to the sleep-related decline in CBT.54 Reduced sympathetic tone to the peripheral 
vasculature, resulting in heat loss through the skin, is reflected in a sleep-related increase in distal skin temperature, which is 
a significant feature of sleep onset in humans.54 Patterns of the autonomic nervous system and thermoeffector activity, as well 
as the ability to defend against heat and cold exposure, differ during nonrapid eye movement (NREM) and rapid eye 
movement (REM) sleep.54 Warm-sensing neurons in the preoptic/anterior hypothalamus, which are implicated in CBT 
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regulation, are spontaneously activated during sleep onset and NREM sleep compared to waking, and this may explain sleep- 
related changes in the autonomic nervous system and thermoeffector activity.54

In our review, three studies, Obi et al,17 Pan et al,21 and Juat et al28 have reported that TT associated with sleep was 
due to cremasteric muscle spasms or contractions. The bell-clapper deformity associated with TT-related sleep was 
reported in two studies26,27 (Table 2). The most common explanation for intravaginal torsion is excessive testicular 
mobility within a bell-clapper deformity in which the tunica vaginalis abnormally attaches proximally to the spermatic 
cord. The bell-clapper deformity is a congenital failure of the gubernaculum to posteriorly attach to the testis, resulting in 
increased testicular mobility within the tunica vaginalis and a predisposition to TT.55

Recent results from a systematic review identified strong evidence of the association between sleep quality, sleep duration, 
and muscle strength among middle-aged and older adults.56 Sleep disruptions may have an effect on muscle function because 
sleep interferes with catabolic and anabolic hormonal pathways. Reduced sleep quality and duration may have an effect on 
hormone secretion, resulting in an imbalance in muscle metabolism (ie between protein synthesis and degradation).57 The 
same conclusion is reached by Dattilo et al, who show that sleep debt causes physiological alterations such as an increase in 
cortisol and a decrease in testosterone and growth factor. These alterations may cause muscular atrophy and muscle fiber 
loss.58 Strong evidence exists that the circadian clock is essential for the physiology and operation of muscles.59 A sign of 
declining physiologic function, prolonged sleep duration is comparable to impaired neuromuscular function. Long periods 
spent in bed while sleeping could immediately result in diminished muscle strength. On the other hand, excessive sleep or time 
in bed may be caused by inactivity, which is related to limited muscle power.60,61 According to a study, testosterone levels rose 
as sleep time increased up to 9.9 hours. In addition to the testosterone effect, unknown mechanisms also link muscle strength 
and sleep duration in men.62 The circadian rhythm of testosterone is characterized by a trough in the late evening (8 PM), an 
increase during sleep, and a peak in the morning (8 AM).63,64 However, it has also been found that its elevation may be linked 
to sleeping rather than sleep timing. Even during the daytime, testosterone levels rose, but remained low at night.65 As a result, 
sleep may be one of the major determinants of testosterone production or secretion.

From previous literature, it is clear that sleep quality, duration, and muscle function may be critically related as risk 
factor associated with TT especially cremasteric muscle spasms or contractions or associated with the bell-clapper 
deformity. Further future clinical studies among individual with a history of TT or risk factors for TT is important to 
identify the relationship between their muscle function and risk for developing TT.

Recommendation and Future Direction
The Testicular Workup for Ischemia and Suspected Torsion (TWIST) score is a 7-point tool to evaluate acute 
scrotal pain, introduced by Barbosa et al.66 The parameters for evaluation include testicular swelling (2 points), 
hard testis (2 points), high-riding testis (1 point), absent cremasteric reflex (1 point), and nausea/vomiting (1 
point).66 A recent systematic review and meta-analysis showed that TWIST is a valuable technique for detecting 
possible TT and is suitable for widespread use, suggesting that it is a helpful tool for making treatment decisions 
in cases of acute scrotal presentation.67 Based on our review, we suggested adding one more point to the TWIST 
score for TT presentation concomitant with sleep. Adopting this upgrade in the TWIST score to confirm the 
association of sleep as a risk factor for TT requires further investigation through future studies.

Limitations
The strength of this review is for the first time and to our knowledge, this review highlighted TT-related sleep in English 
literature. Due to lack of homogeneity of studies, it was difficult to conduct a systematic review. Narrative reviews may 
be broader in scope than systematic reviews but have been criticized for lacking synthesis and rigor.

Conclusion
This review emphasized that a better understanding of the onset of testicular torsion during sleep may aid in distinguish
ing testicular torsion from other acute scrotum presentations. Testicular torsion-related sleep lends credence to the notion 
that suspected testicular torsion based on symptoms and other confirmatory tests necessitates immediate surgical 
intervention. More research into the relationship between sleep and testicular torsion is required.
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