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Diagnosis, treatment, outcome, and reasons for
delayed treatment of cryptorchidism with torsion in
children: a 16-year retrospective study in a large
pediatric medical center

Meng Yang">*", Sheng Wen">*", Tao Lin"*?, Xing Liu"*3, De-Ying Zhang"*?, Feng Liu"*?, Sheng-De Wu'>?,
Guang-Hui Wei"*?, Pei-Ru He', Yi Hua'>*

We describe and summarize the diagnosis, treatment, and reasons for delayed treatment of children with cryptorchidism torsion
in Children’s Hospital of Chongqing Medical University. The study included 19 cases of cryptorchidism torsion. The age of the
children ranged from 16 days to 12 years (median: 6 years). The interval from diagnosis to surgery varied from 4 h to 16 days
(median: 3 days). Ultrasound was performed in all cases. Fifteen cases had cryptorchidism torsion, 2 cases had a soft tissue mass
in the inguinal region, and 2 cases had an inguinal/abdominal teratoma. Five cases were treated with an orchidopexy, 12 cases were
treated with orchiectomy, and 2 cases received resection of a testicular tumor. The 5 children with an orchidopexy were followed
up from 1 month to 7 years (median: 3 years), with 1 child having a testis retraction and no blood supply. Of the 12 children
who had an orchiectomy, three had delayed diagnosis due to family unawareness of the condition, while other delays were due to
delayed referral from primary care facilities. The relative rarity and insufficient awareness of cryptorchidism torsion resulted in a
low rate of testicular salvage. Therefore, hospitals of all levels should be fully aware of cryptorchidism with torsion and ensure a

male child’s genital system and inguinal region are examined to improve the success rate of testicular salvage.
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INTRODUCTION

Cryptorchidism is by far the most common congenital genitourinary
disease.! Complications of cryptorchidism include inguinal hernia,
testicular trauma, low fertility, testicular cancer, and testicular torsion.>*
The majority of previous studies have focused on low fertility and
malignancy, although it should be recognized that cryptorchidism
with testicular torsion is also a very important complication. Prompt
diagnosis and treatment are essential for preserving the testis. This
study referred to previous studies and describes cases in our tertiary
care center who had a history of cryptorchidism with testicular
torsion. The aims of the study were to summarize the characteristics
of cryptorchidism with testicular torsion and to improve the diagnosis
rate and treatment outcome of the disease, including the success rate
of testicular salvage. Because the Children’s Hospital of Chongging
Medical University (Chongqing, China) is the largest tertiary pediatric
medical center in Southwest China, we were able to collect a large
number of cases in the study.

PATIENTS AND METHODS

This study was approved by the Medical Research Ethics Committee of
the Childrens Hospital of Chongqing Medical University (No. 2020261).
All the family members of the children signed the informed consent at the
same time as the surgical consent. Data of cases with cryptorchidism and
testicular torsion were collected at the Children’s Hospital of Chongqing
Medical University between May 2005 and March 2021. Inclusion criteria
were: (1) surgically confirmed cryptorchidism with testicular torsion;
and (2) children with at least one follow-up visit. All children underwent
preoperative ultrasound. The parameters analyzed included age, clinical
presentation, duration of symptoms, imaging, surgical data, pathology,
concomitant diseases, outcomes, and the reasons for a delay in diagnosis
and treatment. All the children with suspected cryptorchidism and
testicular torsion attending our center underwent surgical exploration. At
least three experienced surgeons made the diagnosis of necrotic testicles
before orchiectomy. Ultrasound imaging was used for the postoperative
follow-up to determine the blood supply and position of the testis.
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Statistical analyses

All statistics were analyzed by SPSS 23.0 (SPSS Inc., Chicago, IL, USA).
For non-normally distributed continuous variables the median (range)
is used. Categorical variables are denoted by 7 (%).

RESULTS

A total of 19 children with cryptorchidism and testicular torsion
were included in the study. The age ranged from 16 days to 12 years
(median: 6 years). The most common presentations were pain and/or
amass in the inguinal region. The duration of symptoms ranged from
4 h to 16 days (median: 3 days). Ultrasound was performed before
surgery and indicated that 15 cases had cryptorchidism with torsion,
equivalent to a 78.9% ultrasound diagnosis rate. Of the 19 cases, 5 cases
had an orchidopexy, 12 cases had an orchiectomy, 1 case had a resection
of testicular teratoma, and 1 case had a resection of dermatomal cyst,
resulting in a 26.3% testicular salvage success rate. All the children
underwent contralateral testicular fixation/descending fixation. Four
cases had bilateral cryptorchidism and unilateral cryptorchidism
with torsion, 1 case had hypospadias, and 2 cases had a testicular
teratoma. The pathology in all the cases was hemorrhagic necrosis of
the testis, and in the two cases of combined teratoma, the pathology
showed a mature testicular teratoma. Follow-up of the 12 cases who
had orchiectomy varied from 3 months to 15 years (median: 4 years)
confirmed they all had a good blood supply to the contralateral testis
that was in the normal position (Table 1).

Of the 5 children who had an orchidopexy, the duration of
symptoms was 4 h, 1 day, 2 days, 3 days, and 16 days, respectively. The
blood supply was relatively good after incision of the tunica albuginea
in the child who had 4 h of torsion. In the remaining four cases, warm
saline was applied with decreased blood supply being observed after
the incision. The details of these children’s treatment are shown in
Table 1. The 5 children that had an orchidopexy were followed up
from 1 month to 7 years (median: 3 years), among which, 1 child had
testis retraction with no blood supply, while the remaining 4 children
had good outcomes during follow-up (Table 1). The four children
with preserved testicles had ultrasound to assess testicular size before
surgery and at follow-up (Table 2).

A telephone follow-up was used to retrospectively investigate the
reasons for treatment delays in the children. Of the 12 children who
had an orchiectomy, 3 cases had a delay in treatment because their
parents were unaware of the presence of cryptorchidism, while 9 cases
were delayed due to a delayed referral from primary medical facilities.

DISCUSSION

Pathogenesis

Cryptorchidism with torsion is a specific type of testicular torsion.
Williamson* reported that cryptorchidism with torsion accounted
for 5%-15% of testicular torsions. He also showed that the risk
of cryptorchidism with torsion was 10 times higher than that of
scrotal testicular torsion.* The pathogenesis of cryptorchidism is
unclear and may be related to the following factors: (1) abnormal
contraction and spasm of the cremaster,” with previous reports
showing patients with neuromuscular disease or cerebral palsy
appear to be more susceptible to torsion;*” in our study, no child
had either cerebral palsy or neuromuscular disease, although this
result may be attributable to differences in the sample size of the
studies. (2) Torsion can occur in association with the altered testicular
weight if cryptorchidism is combined with a testicular tumor.® This
pathogenesis is corroborated by the fact that our study included
two cases of cryptorchidism combined with a testicular teratoma.
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Table 1: Case information (n1=19)

387

Clinical and demographic feature

Value

Age, range (median)
Clinical presentation, n (%)
Pain and/or mass in the inguinal region
Abdominal mass
Duration of symptoms, range (median)
Ultrasound, n (%)

16 days—12 years (6 years)

18 (94.7)
1(5.3)
4 h-16 days (3 days)

Cryptorchidism with torsion 15 (78.9)
Soft tissue mass in the inguinal region 2 (10.5)
Teratoma of the inguinal region/ 2 (10.5)
intra-abdominal cavity
Surgery, n (%)
Orchidopexy 5(26.3)
Testicular tumor resection 2 (10.5)
Orchiectomy 12 (63.2)

Torsion angle, range (median)
Location of cryptorchidism, n (%)

270°-1080° (720°)

Inguinal canal 18 (94.7)

Abdomen 1(5.3)
Comorbidity, n (%)

Bilateral cryptorchidism 4(21.1)

Hypospadias 1(5.3)

Teratoma of the testis 2(10.5)

Follow-up of children with orchidopexy
Time, range (median)
Good blood supply, 1 (%)
No blood supply and atrophy, n (%)
Follow-up of children with orchiectomy
Time, range (median)

Normal position and good blood supply
to the contralateral testicle, n (%)

1 month-7 years (3 years)
4 (80.0)
1 (20.0)

3 months-15 years (4 years)
12 (100.0)

Table 2: Testicular size of four children with preserved testicles at

preoperation and follow-up

Preoperative Testicular size at the Follow-up
testicular size (cm?) last follow-up (cm?) time
1.8x1.2x1.0 1.7x1.2x1.0 1 month
1.6x1.2x0.9 2.3x1.9x1.4 7 years
1.0x0.8x0.6 1.2x0.8x0.7 2 years
2.0x1.6x1.1 3.0x2.1x1.5 6 years

(3) The abnormality of cryptorchidism causes the testis to lose
normal anatomical fixation. In addition, polar attachment of the
testicular gubernaculum and increased testicular mobility make the
cryptorchidism more susceptible to torsion.

Age of patients with cryptorchidism

Cryptorchidism with torsion can occur at all ages as previous studies
have reported cases even in the neonatal/infant period. For example,
Singal et al.’ reported six cases of cryptorchidism with torsion aged
from 4 months to 2 years (median: 7.5 months), while Kargl and
Haid'® reported a total of 11 cases at a dual medical center with a
mean age of 9.4 months (range: 1-22 months). A study by Ito et al.’
also reported the age of children with the condition ranged from 1
year to 20 years (median: 15 years). Our study also showed a wide
age range from 16 days to 12 years (median: 6 years). Taken together,
these findings confirm that torsion can occur at any age in children
with cryptorchidism before an orchidopexy is performed. Therefore,
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in children with a clear diagnosis of cryptorchidism, especially those
with delayed surgery due to clinical and economic factors, such
as living in a poor area or those with uncomplicated urinary tract
disease or an inguinal hernia/synovial effusion,' it is important that
their families should be aware of not only the possibility of testicular
malignancy, testicular atrophy, and low fertility but also the likelihood
of cryptorchidism with torsion. This awareness and timely detection
by parents are important for saving the testis.

Clinical features and diagnosis

Clinical presentation and physical examination are important
methods for early detection of cryptorchidism with torsion and to
achieve successful testicular salvage. Most cases of cryptorchidism
with torsion in our report occurred in the inguinal canal (94.7%),
which was consistent with that reported by Dupond-Athénor et al.”*
(93%). The typical clinical presentations are therefore a mass in the
inguinal region with pain and ipsilateral scrotal emptiness. A small
number of cryptorchidism with torsions are located in the abdomen
or near the internal ring, so in some children, it may not be possible
to palpate the mass, with these cases presenting with an acute
abdomen, gastrointestinal symptoms, fever, and local inflammation.'
Ultrasound is the first method used to examine the blood supply of
the testis and is also the primary adjunct for identifying inguinal
hernias, lymphadenitis, appendicitis, acute intestinal obstruction,
and other conditions. However, clinicians should not rely too much
on ultrasound because its sensitivity to diagnose cryptorchidism
with torsion is related closely to the experience and skill of the
ultrasonographer, and therefore may vary between hospitals and
individual ultrasonographers. In our study, ultrasound diagnosed
cryptorchidism with torsion in 15 cases (78.9%), similar to previous
studies that reported a sensitivity of 42.1%-100%.'*'>"* Therefore, once
a clinician suspects cryptorchidism with torsion, surgical exploration
is worthwhile even if the ultrasound does not support this diagnosis.
Computed tomography or *™Tc testicular scintigraphy have also been
reported to assist with diagnosis,'*** although these procedures are
prolonged and may delay surgery and are therefore not used as routine
adjunctive examinations.

Treatment

Surgery is the only way to save the testis. Salvage success rates correlate
to both the time and the angle of torsion. An angle of torsion >360°
increases the risk of testicular necrosis." A salvage success rate of 97.2%
was achieved within 0-6 h of resuscitation,'® with the risk of testicular
necrosis increasing by approximately 5% with every 10 min of delay
in surgical resuscitation.'” Our testicular salvage rate was very low at
26.3% compared with the salvage rate of 0-50% reported in previous
studies.”>1012131819 We performed orchidopexy on 5 children, with time
from onset to surgery and angle of torsion being: (1) 24 h and 270°
(Figure 1), (2) 48 h and 720°, (3) 36 h and 450°, (4) 16 days and 360°,
and (5) 4 h and 360°. The successful testicular salvage in child (5) was
within our expectations, whereas we did not anticipate a successful
salvage in the other four children. In addition, four children had a long
onset and large torsional angles. Noting this unexpected outcome, we
pursued the history of testicular pain and found that three children,
except child (4) (a neonate), had a pattern of pain-remission-pain in
the inguinal region. It was therefore considered that they may have
an intermittent testicular torsion (ITT). Previous reports of ITT
cases have been associated with scrotal testicular torsion; however,
this article might be the case of ITT associated with cryptorchidism.
The diagnosis of cryptorchidism with ITT is more difficult because
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Figure 1: The child (1), with preoperative pain in the right inguinal region
for 24 h, whose right testicle was found intraoperatively to be twisted 270°.
There was blood supply on incision.

the physical examination and ultrasound may be completely normal
during the intermittent period, with typical clinical and ultrasound
findings observed only in cases of acute torsion. Therefore, if a child
with cryptorchidism presents with a pain-remission-pain pattern,
the possibility of cryptorchidism with ITT should be considered after
other diagnoses have been excluded. In acute torsion of cryptorchidism
with ITT, surgery is also the first choice because repeated ischaemic
nonspecific injury and postischaemic reperfusion injury can lead
to testicular atrophy that is characterized by varicocele fibrosis and
azoospermia.”® We, therefore, consider that it is beneficial in cases of
cryptorchidism with ITT for the child to undergo early orchidopexy,
even in the intermittent period. At our center, contralateral testicular
fixation was performed simultaneously in all cases, and we advocate
this approach, as do most scholars because it prevents the loss of the
contralateral testis in the event of unpredictable adverse events.®

Outcomes and reasons for delayed treatment

The children were divided into orchidopexy and orchiectomy groups
for follow-up. In the orchidopexy group, there was one case of atrophy
while the other children had good outcomes. In the orchiectomy group,
we followed up for the presence of contralateral testis and found that
none of the children had this abnormality.

We investigated the causes of delayed treatment in 12 children
with orchiectomy and found 75.0% were due to delayed referral from
primary medical care and 25.0% were due to family unawareness.
This result showed that lack of awareness about cryptorchidism with
torsion in some primary medical facilities was a major factor for
delaying diagnosis and treatment. Therefore, hospitals of all levels
should be aware of the possibility of cryptorchidism with torsion.
To avoid the increased risk of testicular loss due to delayed referral,
it is essential to examine the genital system and inguinal region and
investigate surgically as soon as possible if cryptorchidism with
torsion is suspected. It is also important to educate parents so that they
acquire a knowledge of cryptorchidism in children and are sufficiently
aware of the need to seek timely medical help in emergency cases of
cryptorchidism with torsion.

Limitations

This was a retrospective clinical analysis and therefore may have the
following limitations: (1) we could not avoid missing some eligible
cases when collecting data, and (2) when investigating the causes of
delayed diagnosis and treatment, we used late telephone follow-ups,
which may have resulted in recall bias in the families.



CONCLUSIONS

Medical institutions of all levels and family members should be
fully aware of the possibility of testicular loss due to cryptorchidism
with torsion. Ultrasound is an important diagnostic tool, although
the results may vary according to the experience and skills of
the ultrasonographers. In addition, the clinical presentation and
examination of the genital system should be the main focus in these
cases. Once cryptorchidism with torsion is suspected, it is important
to immediately perform a surgical investigation.
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