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Abstract
Objective

The aims were to characterize spermatic cord torsion (SCT), to
compare it with other causes of acute scrotum during the first year of
life and to describe the distinctive features of each causative group.

Material and Methods

Ninety-one consecutive neonates (44) and infants (47) were
operated on for acute scrotum and the definitive diagnoses for
the testicles thus confirmed. The duration of the symptoms and
the physical findings were recorded. The histopathology of the
removed testicles was studied and bacterial cultures were obtained
from patients with epididymitis (ED).

Results

Thirty-five boys (39%) had SCT, and incarcerated inguinal hernia
(IH) and epididymitis were found in 22 (24%) and 21 (23%) cases,
respectively. Torsion of the testicular appendage (TAT) was only
seen once. A dark, hard testicle was observed in 91% of the SCT
patients, but erythema and tenderness were infrequent. 30 out of
39 (77%) patients had SCT during the neonatal period, including 15
cases in which torsion had occurred prenatally. Only four testicles
(11.4%) with SCT were salvaged.

Conclusions

The cause of acute scrotum during the first month of life was mostly
SCT, while ED was seen more frequently between the ages of 3
and 6 months. A dark, hard testicle was a common finding in the
SCT patients, while swelling and erythema were typical of ED.
Neonatal SCT has a poor prognosis.
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Introduction

“Acute scrotum” is a rather common problem needing urgent
action in a paediatric surgery emergency department. The most
common causes in children less than 18 years of age are torsion of a
testicular appendage (TAT) in 10 to 46% of emergency department
patients, spermatic cord torsion (SCT) in 11 to 31% and epididymitis
(ED) in 10 to 71% [1-3]. Inguinal hernia (IH), acute hydrocele,
orchitis, Henoch-Schonlein purpura, idiopathic scrotal oedema,
varicocele, tumour, abscess and leukaemic infiltration into the
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scrotum occasionally mimic the symptoms of SCT.

In the rare instances in which acute scrotum has been studied
during the first year of life the spectrum of diagnoses in this age group
has been somewhat different: SCT is the most common (39-59%),
followed by ED (23-31%) and TAT (1-9%) [4-7].

The incidence of causative factors in acute scrotum is often based
on imaging of the scrotum with ultrasonography. In the present
retrospective study consecutive patients with acute scrotum were
operated on and the diagnoses thus confirmed. Our main interest
was to compare the frequency of SCT with that of other causes of
acute scrotum in boys less than one year of age treated in a university
hospital serving a population of one million people.

By definition acute scrotum entails sudden pain and swelling in
the hemiscrotum, indicating possible inflammation or ischaemia. The
historical features and findings on physical examination nevertheless
differ between babies and older patients, who are more able to express
their symptoms [7]. A second aim of this work was to explore possible
differences in physical findings between the various diagnoses that
could perhaps help the clinician to decide whether or not to operate
on acute scrotum in an infant or neonate male [8-13].

Material and Methods

The medical records of all males under one year of age who
entered the Hospital for Children and Adolescents (part of Helsinki
University Hospital) between 1977 and 1995 because of acute
scrotum were reviewed. All the patients had been operated on.
Clinical findings such as temperature, tenderness, oedema, redness
or erythema, darkness and hardness of the scrotum, duration of the
symptoms and the eventual cause of the acute scrotum decided upon
after exploration were recorded. The scrotum was considered acute
if there had been clinical presentation characterized by a change
in colour and rapid oedema and possibly pain or tenderness of
the scrotum or there had been a suspicion of SCT or incarcerated
inguinal hernia. Large hydroceles with a clear transillumination sign
had not been classified as “acute scrotum” and were not operated on
or included in the present series. Patients with obvious urinary tract
infections and acute scrotum were included.

The durations of symptoms before the surgical approach were
obtained from the charts. In cases of SCT the testicle was first de-
rotated and if the colour and blood circulation recovered it was fixed
in place with non-absorbable sutures. The contralateral testicle was
also observed and fixed to the scrotal septum with non-absorbable
sutures simultaneously. If the de-rotated testis did not recover within
5 minutes when wrapped in warm saline-soaked towels, it was
removed and the contralateral testicle was fixed. All removed testicles
were sent for microscopic examination.

The diagnostic criteria for acute epididymitis were three or
more of the following clinical findings: gradual onset of pain,
fever, abnormal urine sediment, tenderness and induration of the
epididymis, recent catheterization or a history of genitourinary
abnormality [1]. Radiological imaging was arranged for patients with
epididymitis to determine the underlying anatomical anomalies,
and sonography of the urinary tract, a voiding cystourethrogram
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(VCUG) and occasionally urography were carried out after the acute
inflammatory period. Bacterial cultures were obtained either from
urinalysis or biopsies of the necrotic epididymis or samples of tissue
fluid taken preoperatively. The urinalysis was obtained from double
urine samples or from a bladder puncture.

Results

Thirty-five (39%) of the 91 boys aged less than one year who
had been operated on for acute scrotum actually had SCT. Thirty
of these were neonatal cases, of which 15 were perinatal or prenatal.
Twenty-one were on the right side and 14 on the left. There were no
bilateral cases. Incarcerated inguinal hernia was found in 22 (24%)
patients, epididymitis in 21 (23%) and sudden hydrocele in 9 (10%).
Other findings (4%) were one TAT, two scrotal haematomas and one
orchitis due to mumps. The incidences of SCT, IH and ED by age in
months are indicated in Figure 1.

The durations of the symptoms of SCT, IH and ED are presented
in hours and days in Figure 2. The median duration of SCT symptoms
preoperatively was 12 hours (range 0-24) in 29 out of 35 boys. The
median preoperative duration of symptoms in the patients who
suffered from epididymitis was 12 to 24 hours, while the duration of
symptoms of inguinal hernia was more diverse, but the median was
one day.

Only nine out of 35 (26%) testicular torsion patients were
operated on within 6 hours of the first symptoms. A dark, bluish, hard
testis seemed to be specific for SCT (32/35, 91%), but this finding was
also positive in patients with strangulated hernias and necrosis of
the testicle (7/22, 32%). Four testicles (11.4 %) were salvaged, two of
which were considered prenatal or perinatal with an abnormal scrotal
finding detected at birth. The salvage was ensured clinically after 6-12
months of follow-up. Thirty-one testicles were found to be clinically
necrotic and were removed. Histopathological examination revealed
that these testicles had haemorrhagic infarction or necrosis.

The physical findings in the SCT, IH and ED patients are
presented in Figure 3.

Incarcerated inguinal hernia

It was found in 24% of the infant boys with acute scrotum, 73%
of whom (16/22) were less than 3 months of age and 48% (10/22)
aged from 1 to 3 months. The typical sign was oedema of the scrotum
extending to the inguinal area. Six testicles were found to be necrotic
and were removed during the operation. The histopathological
finding was necrosis haemorrhagica of the testis. One dark testicle
was left behind and had recovered after a 5-month follow-up.

Epididymitis

It was found in 23% of the patients operated on and was the most
common diagnosis among boys aged from 3 to 6 months (13/17,
76%). The typical symptom was erythema of the scrotum, which was
rare among the other boys. The epididymis or the whole scrotum
was swollen in 19/21 patients and painful in 9/21. Body temperature
exceeded 37.5 degrees Celsius in 4/21 patients. ED was diagnosed
at operation if the epididymis was inflamed and the testicular
appendages were normal. Nine patients had a positive bacterial

culture in either urine or a tissue fluid sample. The bacteria found in
the infant patients with epididymitis are listed in Table 1.

Deferred investigations in the boys with epididymitis consisted
of a voiding cystourethrogram, sonography and cystoscopy. These
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investigations yielded no physical abnormalities other than the
fact that in two cases the condition was associated with grade two
vesicoureteral reflux and in one case with a recto urethral fistula and
VACTERL association.

Hydrocele

It was found in nine of the patients (10%), eight of whom were
younger than 6 months. Seven patients had had an acutely enlarged
scrotum for less than 24 hours. Oedema of the scrotum, tenderness
and positive Transillumination were detected in eight, five and one of
the cases, respectively.

Torsion of the testicular appendage

It was found in only one patient, aged 2 months. The hemiscrotum
was red, swollen, dark and tender.

Discussion

This investigation was focused on the first year of life. The data
are very reliable, because all the acute scrotum cases reviewed were
operated on. There are often diagnostic difficulties when examining
babies with acute scrotum, as they are unable to express pain, which
may delay treatment. Also, ultrasound has its limitations when
used on small testicles, and although MRI would be more accurate,
its availability is limited in emergency situations by the fact that
the patient needs to be anaesthetized [5]. Since the duration of the
symptoms during the first year of life is difficult to estimate, the
question of whether or not to operate immediately on a case of acute
scrotum remains under debate.

SCT is the most common cause of acute scrotum during the first
year of life [3,4,6] and especially during the neonatal period. In our
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Figure 1: Age distribution of infant SCT, IH and ED cases in months.

OSCT (35)
BiH (22)
mED (21)

0-6h 6-12h 12-24h
[@scT (35) 9 7 13

oiH (22) 1 8 7
meD (21) 1 2 11

Figure 2: Duration of symptoms in infant SCT, IH and ED cases.
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Figure 3: Physical findings in infant SCT, IH and ED cases.

Table 1: Bacteria cultured from infant patients with ED.

Bacteria Number
E.coli 10
Enterococcus 4
Streptococcus feacalis 1
Klebsiella oxytoca 1

series 77% of all the neonatal patients with acute scrotum suffered
from SCT. The incidence of strangulated inguinal hernia was highest
from 1 to 3 months of age and epididymitis was most frequent from 3
to 6 months. Chiang et al. (2007), studying 16 infant patients, reported
the incidences of SCT and ED to be 8 and 2, respectively, during the
first month of life and 1 and 5 in infants less than 3 months of age
[7]. We found a decrease in the incidence of acute scrotum between 6
months and 1 year of age, since only 10% of the patients belonged to
this age group. This has not been reported previously.

In our series of ED patients (n=21) the diagnostic criteria were
met and verified by reference to operative findings. Abnormalities
were found upon further examination in three patients (14%), which
is less than in other reports, where this route accounts for up to 26%
of all anomalies [14]. No urodynamic examinations were performed
in our series, however. Nine of the 21 patients with ED (43%) had a
positive bacterial culture when the sample was taken peroperatively,
two of them having sepsis. Santillanes et al. (2011) reported finds of
bacteria in only 4% of their ED patients aged from two months to 17
years [15,16].

ED in infancy can be caused by an ascending urinary infection
with a retrograde flow of urine into the seminal vesicles and vas, or
by a bloodstream infection [7]. We agree that all infant patients with
ED should have renal ultrasound and VCUG examinations because
of the possibility of underlying anomalies [17].

Only one TAT (1%) was detected in our relatively large series,
whereas TAT has been reported in 26-74% of cases in earlier studies
of paediatric patients with acute scrotum [6,14,17]. It must be
remembered, however, that we were concentrating on the first year
of life whereas previous reports covered the whole childhood period.

The high rate of strangulated hernias in our patients (24%) is
explained by the fact that most other authors simply excluded hernias
[4,17]. The standard use of ultrasound nowadays means that more
information is available preoperatively. A strangulated inguinal
hernia may cause considerable morbidity, however, not only for
the bowel, but also in the ipsilateral testicle. In 6 of our 22 cases the
violated testicle had to be removed because of necrosis, which was
later confirmed histologically.
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The possibility of SCT as a cause of acute scrotum among neonates
is considerable. An acute scrotum during the first year of life may be
caused by SCT, ED, strangulated hernia, hydrocele, haematoma, TAT
or orchitis, and the physical findings may overlap, but a dark bluish
scrotum is mostly found with SCT, whereas a reddish hemiscrotum
combined with fever indicates ED. Epididymitis in infants is
frequently caused by bacteria.

Although it is clear that not all infants with acute scrotum require
urgent exploration, it remains advisable to examine suspected SCTs,
especially if the testicle had been normal soon after birth. Surprisingly,
two prenatal or perinatal SCT testicles were salvaged in our series.
This is known to be possible when the time from the onset of pain to
surgery is less than 6 hours [17,18]. Altogether four out of 35 testes
were salvaged in our patents, all of which had been explored within 6
hours of receiving notice of the symptoms. Whether the ultimate time
limit is 24 or 48 hours remains controversial, as it is bound up with
the incidence of testicular torsion and its degree.

Whether a neonatal acute scrotum needs to be surgically
explored urgently, semi-urgently or not at all remains controversial
[2,9,11,13,17,19]. All four salvaged testicles with SCT had been
operated on within 6 hours of the assumed onset of symptoms,
whereas all the other affected testicles had to be removed. In a clinical
follow-up 6 to 12 months later the salvaged testicles had been found
to be normal in size and consistency. In a systematic literature review
by Nandi and Murphy published in 2011, covering 284 neonatal
torsions, the salvage rate was 8.96%, increasing to 21.7% with prompt
exploration [13]. Even three prenatal SCTs were salvaged. They
advocated either semi-urgent or urgent exploration. This is consistent
with our findings. On the other hand, John et al. [20] and Kaye et al.
[21], based on series of 24 and 16 neonates, respectively, postulated
that prenatal torsions were never salvageable. In Rhodes” survey of
paediatric surgeons and urologists in the UK and Ireland in 2011
only 11 (10%) of the respondents had ever found a viable neonatal
testis with SCT [12], whereas Pinto et al. [22], reporting in 1997
on the outcome for testicles one year after neonatal SCT, note that
only two out of ten salvaged testicles were normal and both of these
had been explored within 6 hours of discovery. They concluded that
exploration is safe and should be performed in an emergency in order
to increase the rate of testicular salvage.

There are now valuable tools available to the clinician in the
imaging field. Colour Doppler ultrasound has greatly facilitated
decision-making in cases of young children with acute scrotum
[17,19,23,24], but even so, each neonate and infant patient should
be investigated thoroughly and the benefit of surgery should be
considered individually for each age group and patient on the basis
of the clinical findings and an accurate history. Indeed, a patient with
symptoms of long duration and fever or urinary infection should not
be operated on unless there is evidence of an abscess.

Conclusions

SCT was found in 39% of all the acute scrotum cases occurring
during the first year of life that were studied here and in 77% of those
observed during the first month of life. ED was the most common
diagnosis among baby boys aged from 3 to 6 months (13/17, 76%).
A dark, hard testicle was a common finding in SCT patients, while
swelling and erythema of the scrotum was the most common sign
of ED. In 11.4 % of the testis torsion cases the testis was salvaged
thanks to emergency surgery. We recommend exploration of an acute
infant scrotum caused by SCT and also fixation of the contralateral
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testicle, but in cases with a longer history operative treatment may be
regarded as semi-urgent.
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