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Background: Cryptorchidism increases the risk of testicular torsion, a condition requiring urgent 
intervention. However, the atypical presentation in these cases makes diagnosis challenging, necessitating 
improved clinical awareness and management strategies. This study aims to analyze the clinical 
characteristics, diagnostic methods, and treatment outcomes of testicular torsion in children with 
cryptorchidism. The goal is to enhance the understanding of this rare condition and provide valuable insights 
into its diagnosis and management, based on clinical and surgical findings.
Methods: A retrospective analysis was conducted on the clinical data of 21 children with cryptorchidism 
who experienced testicular torsion and were treated at Anhui Provincial Children’s Hospital from January 
2015 to June 2024. Among the 21 patients, five had bilateral cryptorchidism, all of which involved unilateral 
testicular torsion, with 16 cases on the left side and five on the right side. The median age of the patients 
was 48 months [interquartile range (IQR): 8.5–117.5 months]. The median onset time, defined as the time 
interval between the onset of symptoms and surgical intervention, was 24 hours (IQR: 12–72 hours).
Results: All patients underwent surgical exploration. The average surgery time was 60.9 [standard deviation 
(SD): 25.1] minutes, with an average blood loss of 4.5 (SD: 2.3) mL. The median torsion angle was 540° 
(IQR: 270°–720°). Intraoperatively, 18 testes were found to have irreversible necrosis and were removed, 
while three were successfully detorsed and preserved with good blood supply. Postoperative follow-up for 
an average of 50.4 (SD: 18.3) months showed no atrophy in the surviving testes, and the contralateral fixed 
testes developed well without recurrent torsion.
Conclusions: Testicular torsion in children with cryptorchidism is rare and often presents with subtle 
symptoms. Early diagnosis and treatment are crucial. Ultrasound plays a significant role in the diagnosis 
of testicular torsion in cryptorchidism. The degree of torsion and the time of onset are critical factors for 
improving testicular survival rates. It is recommended that surgical intervention be performed early in 
cryptorchid patients older than six months to reduce the risk of testicular torsion.
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Introduction

Cryptorchidism refers to a common congenital anomaly in 
which the testes fail to descend normally into the scrotum, 
with a higher incidence observed in preterm and low birth 
weight infants (1). The testes may continue to descend up 
until the age of six months; however, after this period, the 
likelihood of natural descent significantly decreases (2). 
Yet, despite most cases of cryptorchidism being correctable 
through early surgical intervention, some patients miss the 
optimal treatment window due to factors such as parental 
neglect, lack of medical knowledge, or delayed diagnosis. 
This not only impacts the reproductive health of the 
affected boys but also increases the risk of testicular cancer 
later in life. Moreover, as they grow, these patients may face 
potential acute complications, such as testicular torsion (3). 

Testicular torsion is an acute urological emergency, 
with an annual incidence of approximately 3.8 cases per  
100,000 males under the age of 18 years (4). It is characterized 
by the rotation of the testis along the axis of the spermatic 
cord, leading to obstruction of the testicular blood supply. 

If not treated promptly, the risk of testicular ischemia and 
necrosis is extremely high (5). After the onset of torsion, 
there is a four-to-eight-hour window during which surgical 
intervention is critical for saving the testis (6). Treatment 
within six hours of symptom onset can save 90–100% of 
the testes; if treated within six-to- twelve hours, the salvage 
rate drops to 20–50%; beyond twelve hours, the rate falls 
to less than 10% (7). Testicular torsion in children with 
cryptorchidism is rare, and previous studies have been 
limited in number and sample size, hindering comprehensive 
conclusions on its clinical features, diagnosis, and treatment 
outcomes. Due to the unique anatomical position of the 
testes in children with cryptorchidism, typical symptoms of 
testicular torsion, such as scrotal redness and pain, are often 
absent. Instead, patients may present with groin pain or a 
mass, which can easily be misdiagnosed as an incarcerated 
inguinal hernia or mistaken for appendicitis or other acute 
abdominal conditions, leading to treatment delays and a 
reduced testicular survival rate (8,9). 

This study aims to analyze the clinical characteristics, 
diagnostic methods, and treatment outcomes of testicular 
torsion in children with cryptorchidism, providing clinicians 
with effective diagnostic and therapeutic guidance, and 
further enhancing the understanding and management of 
this condition. We present this article in accordance with 
the STROBE reporting checklist (available at https://tau.
amegroups.com/article/view/10.21037/tau-24-468/rc).

Methods

This study was a retrospective cohort study. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013) and approved by the Ethics Committee of 
Anhui Provincial Children’s Hospital (No. EYLL-2023-02-
008). Eligible patients were enrolled after obtaining written 
informed consent from their legal guardians.

Clinical data

This study retrospectively analyzed the clinical data of 
21 children with cryptorchidism and testicular torsion 
who were treated at Anhui Provincial Children’s Hospital 
from January 2015 to June 2024. The primary symptoms 
included sudden severe pain in the groin or lower abdomen, 
nausea, vomiting, and, in some cases, fever. Physical 
examination revealed a tender mass in the groin area 
(Figure 1). All patients underwent color Doppler ultrasound 
examination, which showed the affected testis located in 
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the groin, accompanied by testicular enlargement, reduced 
echogenicity, and diminished or absent blood flow signals 
(Figure 2). Ultrasound diagnosis indicated testicular 
torsion in 20 cases. In one patient, despite normal blood 
flow on color Doppler ultrasound, clinical suspicion of 
testicular torsion was high, and the diagnosis was confirmed 
intraoperatively. Detailed clinical data are shown in Table 1.

Inclusion and exclusion criteria

Inclusion criteria: (I) cryptorchidism with surgically 
confirmed testicular torsion; (II) children with at least one 
follow-up visit; (III) complete clinical data available.

Exclusion criteria: (I) patients who did not undergo 
surgery; (II) neonatal testicular torsion (NTT) cases; (III) 
incomplete clinical or follow-up data.

Treatment methods

The median onset time (treatment delay) was 24 hours 
[interquartile range (IQR): 12–72 hours]. All patients 
underwent emergency surgical exploration. The surgeries 
were performed by experienced urologists at our hospital. 
Under combined general anesthesia, the patient was placed 
in a supine position, and a transverse incision was made in 
the inguinal canal of the affected side. The external oblique 
aponeurosis was incised, and the spermatic vessels were 
carefully dissected. The type of torsion (intravaginal or 
extravaginal) and the degree of torsion were determined 
(Figure 3), and the twisted testis was promptly detorsed. A 
warm saline gauze was applied for 15 minutes to observe 
the recovery of testicular blood circulation. The tunica 
albuginea was incised deep into the medulla, and the 
testicular surface was observed for more than 10 minutes. If 
the testicular color improved and fresh bleeding appeared, 
orchiopexy was performed; if no fresh bleeding occurred, 
testicular necrosis was considered, and orchiectomy was 
performed with parental consent, followed by pathological 
examination (Figure 4). All patients underwent contralateral 
testicular fixation.Figure 1 A tender mass is visible in the right inguinal region.

Figure 2 Ultrasound of the right inguinal region shows an irregular, testicular-like structure with reduced echogenicity and fissure-like 
hypoechoic areas, resembling a “broad bean”, with no blood flow on CDFI. CDFI, color Doppler flow imaging.
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Follow-up

All patients were scheduled for regular follow-ups at two 
weeks, one month, three months, six months, one year, 
and annually thereafter. Follow-up assessments included 
physical examinations and ultrasound evaluations to assess 
the recovery of the torsed testis and the development of the 
contralateral testis.

Statistical analysis

Data recorded during the study period were analyzed using 
SPSS 21.0 statistical software. The normality of discrete 
and continuous variables was tested using the Kolmogorov-
Smirnov test. Normally distributed data were expressed as 

mean [standard deviation (SD)], while skewed data were 
expressed as median (IQR, Q1–Q3). Categorical data were 
expressed as case numbers (percentages).

Results

A total of 21 children with cryptorchidism and testicular 
torsion were included in this study. Among the 21 
cryptorchidism patients, five had bilateral cryptorchidism, all 

Table 1 Clinical data and characteristics of the patients

Clinical and demographic feature Value

Age (months), median [IQR] 48 [8.5–117.5]

Time of onset (hours), median [IQR] 24 [12–72]

Laterality, n (%)

Left side 16 (76.2)

Right side 5 (23.8)

Symptoms, n (%)

Inguinal pain 20 (95.2)

Lower abdominal pain 2 (9.5)

Vomiting 3 (14.3)

Fever 2 (9.5)

Surgery, n (%)

Orchidopexy 3 (14.3)

Orchiectomy 18 (85.7)

Contralateral orchidopexy 21 (100.0)

Degree of torsion (degrees), median [IQR] 540 [270–720]

Location of torsion, n (%)

Intravaginal 17 (81.0)

Extravaginal 4 (19.0)

Duration of surgery (minutes), mean (SD) 60.9 (25.1)

Intraoperative blood loss (mL), mean (SD) 4.5 (2.3)

Postoperative follow-up time (months),  
mean (SD)

50.4 (18.3)

IQR, interquartile range; SD, standard deviation.

Figure 3 Inguinal exploration shows torsion and necrosis within 
the tunica vaginalis.

Figure 4 Postoperative pathology indicates that the testis is 
necrotic (hematoxylin and eosin stain, magnification ×100).
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of which involved unilateral testicular torsion, with 16 cases  
on the left side and five on the right side. The median age 
of the patients was 48 months (IQR: 8.5–117.5 months). 
The median onset time, defined as the time interval 
between the onset of symptoms and surgical intervention, 
was 24 (IQR: 12–72) hours. The incidence of testicular 
torsion in cryptorchidism cases was 8.8% (21/238). Color 
Doppler ultrasound showed the affected testis located in the 
groin, accompanied by enlargement, reduced echogenicity, 
and diminished or absent blood flow signals. Preoperative 
ultrasound diagnosed testicular torsion in 20 cases. Surgical 
exploration revealed 17 cases of intravaginal torsion and  
4 cases of extravaginal torsion, with a median torsion angle 
of 540° (IQR: 270°–720°). Intraoperatively, 18 testes were 
found to have irreversible necrosis and were removed; in 
three cases, where the torsion angle was 180° and the onset 
time was less than 12 hours, the testicular blood supply 
recovered well after detorsion, and the testis was preserved. 
In the three patients with testicular survival, preoperative 
color Doppler ultrasound showed normal blood flow in 
one testis and reduced blood flow in two testes. These 
three patients had a median age of 49.7 months (range, 
35–60 months), a median onset time of 6.7 hours (range, 
4–12 hours), and a torsion angle of 180°. Contralateral 
orchiopexy was performed in all cases. The average surgery 
time was 60.9 (SD: 25.1) minutes, with an average blood 
loss of 4.5 (SD: 2.3) mL. The average follow-up period was 
50.4 (SD: 18.3) months. Follow-up physical and ultrasound 
examinations showed no testicular atrophy in the surviving 
testes; the development of the contralateral fixed testes was 
good, and no recurrence of testicular torsion was observed 
in any patient.

Discussion

Cryptorchidism is a relatively common congenital 
developmental defect in the pediatric urogenital system, 
with a complex etiology involving endocrine, mechanical, 
and genetic factors during embryonic development (10,11). 
During early fetal development, testes are initially located 
in the retroperitoneal region and descend into the scrotum 
through the inguinal canal. However, in some cases, this 
process is incomplete, leading to cryptorchidism. Most testes 
descend within three months, with 1% of one-year-old  
having cryptorchidism. Treatment is recommended by six-
to-twelve months, no later than eighteen months (12). 
Cryptorchidism not only affects reproductive function but 
can also lead to severe complications, including infertility 

and germ cell tumors. Cryptorchidism is also a significant 
risk factor for testicular torsion (13). The exact mechanism 
of testicular torsion in cryptorchidism remains unclear, but 
an unclosed processus vaginalis is considered a potential risk 
factor (14). Due to insufficient fixation of the testes within 
the scrotum, coupled with possible spasmodic contraction 
of the cremaster muscle, cryptorchid testes are more 
prone to torsion (15). Additionally, the attachment of the 
gubernaculum and the unclosed processus vaginalis create 
a space within the tunica vaginalis for the testis to rotate, 
increasing the risk of torsion (16). Neonatal testicular 
torsion (NTT) occurs with an incidence of 6.1 per 100,000 
live births, representing 10% to 12% of all pediatric 
testicular torsion cases (17). Prenatal torsion accounts for 
70% to 80% of NTT cases, indicating that torsion often 
occurs in utero (18). Therefore, we excluded neonatal 
cryptorchidism with torsion from this study. Cryptorchidism 
increases the risk of testicular torsion approximately tenfold 
compared to normal children, accounting for 6.8% to 9.7% 
of all cases of testicular torsion (19). In this study, we found 
that torsion of cryptorchid testes accounted for 8.8% of 
concurrent testicular torsion cases. All cases presented as 
unilateral testicular torsion, with the left side being more 
commonly affected, consistent with trends reported in 
previous literature (20). This may be related to the higher 
incidence of left-sided cryptorchidism and the longer 
anatomical structure of the left spermatic cord.

The typical clinical presentation of testicular torsion 
is the acute onset of severe scrotal pain, accompanied by 
scrotal swelling, tenderness, abnormal testicular position, 
and possibly nausea and vomiting (21). In cryptorchid 
patients, the testicular position is usually in the inguinal 
region, accounting for approximately 80% of cases, with 
a minority located in the abdominal cavity (22). This 
anatomical location may result in clinical manifestations of 
testicular torsion that differ from typical scrotal pain, more 
commonly presenting as inguinal or lower abdominal pain. 
In cases where the cryptorchid testis is located within the 
abdominal cavity, pain localization may be more diffuse 
and widespread. In clinical practice, this atypical pain 
presentation may complicate initial diagnosis, particularly 
when pain does not involve the scrotum. Additionally, the 
young age of cryptorchid patients often precludes them from 
accurately expressing or describing the nature and location 
of the pain, further increasing diagnostic challenges (23).  
Some younger patients may only present with non-specific 
symptoms such as irritability, crying, or refusal to eat, 
requiring clinicians to maintain a high level of vigilance 
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to avoid misdiagnosis or delayed diagnosis. Moreover, the 
anatomical location of the cryptorchid testis may affect the 
accuracy of imaging examinations, as intra-abdominal testes 
are often more difficult to assess through conventional 
examination methods (24). Therefore, when cryptorchid 
patients present with inguinal or lower abdominal pain, 
especially if accompanied by symptoms such as crying or 
vomiting that cannot be explained by other acute abdominal 
conditions, clinicians must consider the possibility of 
testicular torsion, promptly perform a genital examination, 
and arrange appropriate imaging studies to identify early 
signs of torsion in cryptorchid patients and immediately 
proceed with surgical intervention to salvage the testis and 
prevent treatment delays.

Color Doppler ultrasound combined with clinical signs is 
a key tool in diagnosing testicular torsion, playing a crucial 
role in assessing testicular blood flow and morphological 
changes (25). Doppler ultrasound can identify several 
characteristic changes associated with testicular torsion, 
including the potential twisting and thickening of the 
affected spermatic cord, testicular enlargement due to 
impaired blood return, heterogeneous echogenicity of the 
testicular parenchyma indicative of ischemic changes, and 
significantly diminished or absent blood flow signals (26). 
In the early stages of testicular torsion, particularly within 
the first four hours, the testicular artery may not yet be 
compromised, and the testis may still appear healthy (27). 
However, as time progresses, focal hemorrhage and necrosis 
become more pronounced, and abnormal echogenicity 
may appear within the testicular parenchyma, further 
confirming the severity of the torsion. The diagnostic value 
of color Doppler ultrasound lies in its high sensitivity and 
specificity. The sensitivity of color Doppler ultrasound in 
diagnosing testicular torsion ranges from 90% to 100%, 
with a specificity of 76%, making it the preferred method 
for confirming testicular torsion in clinical practice (28). 
The accuracy of diagnosis or misdiagnosis may vary due 
to differences in operator experience (29). However, 
it is worth noting that in cases of testicular torsion in 
cryptorchidism, the abnormal position of the testes, 
interference from surrounding tissues, and intestinal gas 
may affect the accuracy of ultrasound evaluation (30). 
These interfering factors may lead to less accurate diagnosis 
of cryptorchid torsion, particularly in cases of intra-
abdominal cryptorchidism. For intra-abdominal cryptorchid 
torsion, computed tomography (CT) scans can avoid the 
interference of intestinal gas and provide more accurate 
diagnostic results (31). 99mTc testicular scintigraphy 

also aids in diagnosis but is typically not used as a routine 
auxiliary examination method due to the lengthy process 
and potential surgical delays it may cause (32). In this 
study, ultrasound showed a diagnostic accuracy of 95.2%, 
further confirming its importance in diagnosing cryptorchid 
testicular torsion.

Typically, cryptorchid torsion results in the loss of 
function of the affected testis. Even if detorsion is successful 
and testicular tissue is temporarily preserved, testicular 
disappearance, atrophy, or malnutrition may still occur (33). 
For patients suspected of cryptorchid torsion, immediate 
surgical exploration is required to detorse the twisted 
cryptorchid testis via an inguinal incision or laparoscopic 
approach (34). Surgical exploration confirms testicular 
torsion, assesses its severity and blood supply, and promptly 
corrects the torsion to restore circulation and preserve 
testicular function as much as possible. If testicular tissue 
necrosis is observed, orchiectomy is performed. Following 
detorsion and restoration of blood supply, testicular fixation 
is recommended to prevent recurrent torsion and protect 
testicular function. For scrotal testicular torsion, manual 
detorsion is a commonly used initial treatment method, 
particularly in the early stages of acute onset (35). Manual 
detorsion involves manually rotating the testis to relieve the 
torsion and restore blood flow, thereby preserving testicular 
function (36). However, in cases of cryptorchidism, the 
testis is often located deep within the abdomen or inguinal 
canal, making it challenging to accurately locate and 
manipulate. Even when detorsion is attempted, the success 
rate is very low, particularly in cases of intra-abdominal 
cryptorchidism where manual detorsion is impossible. 
The prophylactic fixation of the contralateral testis in 
cryptorchid patients remains controversial (37). Given the 
severe consequences that may result from testicular torsion, 
performing prophylactic fixation of the contralateral testis 
can prevent the risk of losing the contralateral testis in the 
event of an unforeseen adverse event (38). We recommend 
routine fixation of the contralateral testis to avoid potential 
risks. In this study, all participating patients underwent 
contralateral testicular fixation, and no cases of contralateral 
testicular torsion occurred postoperatively, with the 
contralateral testis developing well.

The timing and degree of testicular torsion are key 
factors influencing treatment outcomes and testicular 
survival rates (39). Testes are highly sensitive to ischemia, 
with the risk of testicular non-viability increasing by 4.8% 
for every 10-minute delay in treatment. The first six hours 
after the onset of symptoms is the golden time to save the 
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testis (40). The longer the duration of torsion, the longer 
the period of testicular ischemia, increasing the risk of 
tissue necrosis. Generally, testicular survival rates are high 
if torsion is relieved within six hours; the risk of necrosis 
increases after twelve hours, and survival is unlikely after  
twenty-four hours (41). The degree of torsion is also 
crucial; minor degrees of torsion may partially obstruct 
blood flow, while greater degrees of torsion can completely 
cut off blood supply, accelerating tissue necrosis. When 
testicular torsion occurs at 270 degrees, patients typically 
experience tissue necrosis within two to three days after 
onset; if the torsion angle is 180 degrees, necrosis appears in 
three to four days; and with 90 degrees of torsion, necrosis 
generally does not occur within four to five days (42). When 
testicular torsion exceeds 360 degrees, testicular atrophy 
may occur within 4 hours (43). In this study, we successfully 
preserved three cases of testicular torsion with torsion times 
not exceeding 12 hours and torsion angles of 180 degrees, 
further confirming that the timing and degree of torsion 
play important roles in testicular survival. In the 21 cases 
of testicular torsion with cryptorchidism, we used the Arda 
scoring system to assess the possibility of testis preservation. 
The score is based on the observation of testicular bleeding 
at the surgical site, categorized into three levels: Grade I (rapid 
and significant bleeding with adequate blood supply, testis 
can be preserved), Grade II (bleeding within 10 minutes 
with poor blood supply, preservation may be attempted), and 
Grade III (no bleeding within 10 minutes, severe ischemia, 
typically resulting in orchiectomy). In this study, two Grade 
I testes and one Grade II testis were preserved, while Grade 
III cases were removed. Although some Grade III testes were 
preserved at the request of the family, follow-up revealed that 
these testes almost always atrophied (44). For the preserved 
Grade II testes, while there was partial blood supply 
postoperatively, some may still experience atrophy during 
follow-up. However, in this study, one Grade II preserved 
testis showed no atrophy on follow-up. The literature on 
testicular torsion is limited, and a review of recent studies 
shows that the testis preservation rate in cryptorchidism 
with testicular torsion ranges from 11.1% to 26.3%. These 
studies typically report smaller case series with similar clinical 
presentations, diagnostic challenges, and surgical outcomes 
(45,46). Our testis preservation rate was 14.3%, which is 
consistent with previous studies.

There are some limitations to this study. First, due to 
the single-center nature of the study, the sample size is 
small, which may introduce selection bias. Second, due 

to limited time and funding, the study did not investigate 
long-term changes in testicular function in the preserved 
torsion patients, particularly regarding the endocrine 
function of the testis. Finally, due to the study’s focus on a 
younger age group, the assessment of fertility function was 
not possible. Future multi-center studies with larger sample 
sizes should focus on the long-term outcomes and changes 
in reproductive function in these patients.

Conclusions

This study demonstrates that although testicular torsion 
in cryptorchidism is relatively rare in clinical practice, its 
insidious onset makes timely diagnosis and treatment crucial. 
Color Doppler ultrasound is currently the most important 
diagnostic tool. For patients confirmed with cryptorchid 
torsion, immediate surgical exploration and correction are 
recommended, and prophylactic fixation of the contralateral 
testis is advisable to prevent potential risks. The timing 
and degree of torsion directly affect the survival rate of the 
testis, making early identification and intervention vital 
for improving outcomes. Strengthening the follow-up and 
management of patients with cryptorchidism and promptly 
addressing potential testicular torsion can effectively reduce 
the occurrence of complications and improve the quality of 
life for patients.
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