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Treatment of acute scrotum in children:
5 years’ experience

Cocukluk ¢agi akut skrotum olgularinda tedavi yaklagimi: 5 yillik deneyim

Volkan Sarper ERIKCI, Miinevver HOSGOR, Nail AKSOY, Ozkan OKUR, Melih YILDIZ,
Ahmet DURSUN, Yusuf DEMIRCAN, Yilmazcan ORNEK, incinur GENiSOL

BACKGROUND

A retrospective review was carried out to determine the in-
cidence of various causes and outcome of management in
patients with acute scrotum.

METHODS

Fifty children had a diagnosis of acute scrotum between 1st
January 2007 and 15th May 2012. Age, mode of presentation,
associated anomalies, and results of treatment were studied.
Diagnosis of acute scrotum was confirmed by physical exam-
ination, Doppler ultrasound and biochemical investigations.

RESULTS

Clinical presentation consisted of sudden swelling and pain
in the inguinoscrotal region. The average age was 7.5 years
(2 months-14 years). Causes of acute scrotum were orchi-
tis/epididymo-orchitis (O/EO) in 22, strangulated inguinal
hernia (SIH) in 16, testicular torsion (TT) in 11, and torsion
of testicular appendage (TTA) in 1. Associated urological
anomalies were found in 5 patients with O/EO. Medical
treatment was applied to patients with O/EO, and surgical
treatment was performed in patients with SIH, TT and TTA.

CONCLUSION

In this series, O/EO was found to rank first as the cause of
acute scrotum. Immediate surgical treatment in acute scro-
tum patients, except those with O/EQ, is necessary. Associ-

ated urological anomalies should be investigated in patients
with O/EO.
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AMAC

Akut skrotum tanisi ile tedavi edilen olgular altta yatan
degisik nedenlerin insidansi ve bu olgulardaki tedavi so-
nuglarinin belirlenmesi amaci ile geriye doniik olarak in-
celendi.

GEREC VE YONTEM

1 Ocak 2007 ile 15 Mayis 2012 tarihleri arasinda 50 akut
skrotum olgusu tedavi edildi. Yas, klinik yansima, ek ano-
maliler, tibbi ve cerrahi tedavi sonuglari arastirildi. Tim
olgularda tani, fiziksel inceleme, ultrasonografi ve/veya
Doppler ultrasonografi ve biyokimyasal incelemelere daya-
nilarak konuldu.

BULGULAR

Klinik goriiniim inguinoskrotal bélgesinde ani sislik ve agri
olusumuydu. Ortalama hasta yas1 7,5 yildi (2 ay-14 yas).
Olgularin 22’sinde orsit/epididimo-orsit (O/EO), 16’sinda
strangiile herni (SH), 11’inde testis torsiyonu (TT), bir ol-
guda da appendiks testis torsiyonu (ATT) saptandi. O/EO
olgularmin 5’inde eslik eden iirolojik anomaliler saptandi.
O/EO olgular1 konservatif olarak, SH, TT ve ATT olgular1
ise cerrahi olarak tedavi edildi.

SONUC

Bu ¢alismada E/EO akut skrotum nedeni olarak ilk sirada
bulunmustur. O/EO olanlar hari¢ akut skrotum hastalarda
acil cerrahi tedavi gereklidir. Ayrica E/EO tanil1 olgular ek
iirolojik anomaliler agisindan ele alinmalidur.

Anahtar Sozciikler: Epididimo-orsit; skrotum; strangiile inguinal
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Acute scrotal conditions are common in children,
and present with scrotal pain, swelling, and redness
in the affected hemiscrotum. The true cause is diffi-
cult to determine. There are myriad etiologies for this
syndrome, including torsion of the testis (TT), torsion
of the testicular appendix (TTA), epididymo-orchitis
(EO), and strangulated inguinoscrotal hernia (STH).!!-*!
General belief is that EO is rare in children and associ-
ated with structural anomalies of the urinary tract.[*¢

The aim of this study was to determine the inci-
dence of various causes in patients with acute scro-
tal conditions who admitted to our clinic. It was also
aimed to assess the outcome of the management.

MATERIALS AND METHODS

This is a retrospective study of 50 children diag-
nosed with acute scrotum between January 2007 and
May 2012. Age, mode of presentation, associated
anomalies, and results of medical and surgical treat-
ment were studied. Diagnosis of acute scrotum was
confirmed by physical examination, ultrasound (US)
and/or Doppler US, and biochemical investigations.
All the patients with EO were evaluated with routine
urinalysis, urine culture and US for urinary anomalies.
If suspicious findings were determined, such as posi-
tive urinalysis and urine culture or upper urinary tract
dilatation on US, further investigations including renal
scintigraphy and voiding cystourethrography (VCUG)
were performed. Medical treatment was applied to
patients with urinary tract infection before the VCUG
procedure.

RESULTS

Clinical presentations of patients consisted of sud-
den swelling and pain in the inguinal, scrotal or in-
guinoscrotal region and sometimes symptoms associ-
ated with the gastrointestinal system. The age of the
patients ranged from the newborn period to 14 years.
With the exception of 9 newborn patients, the average
age was 7.5 years (2 months-14 years). The average
time intervals between the onset of the symptoms and
admission to hospital (SH) and admission to hospital
and surgical treatment (AS) in the operated patients
were 50.2 hours (8-168 hours) and 3.6 hours (2-4
hours), respectively.

Etiology of acute scrotum is depicted in Table 1.
O/EO was detected in 22 patients; their average age
was 7.8 years (1-14 years) and average duration of
symptoms was 63.2 hours (24-168 hours). Assessment
for possible underlying urogenital anomalies included
urinary US in all the patients with EO. Further inves-
tigations, including renal scintigraphy and VCUG,
were performed in 8 cases who revealed positive
urinalysis and urine cultures or US finding of upper
urinary tract dilatation. Associated urological anoma-
lies were found in 5 patients: isolated penoscrotal hy-
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Table 1. Causes of acute scrotum in our patients
Etiology n Percent (%)
Orchitis/epididymo-orchitis 22 44
Strangulated inguinal hernia 16 32
Testicular torsion 11 22
Torsion of testicular appendage 1 2

pospadias in 2, utriculus prostaticus associated with
penoscrotal hypospadias in 1, bilateral vesicoureteral
reflux in 1, and isolated vesical exstrophy in 1. There
were 31 episodes of EO in 22 patients. Two patients
presented with more than one attack clinically, while
only one episode of EO was observed in the other pa-
tients. Three of the patients (13.6%) had positive uri-
nalysis (>10 white blood cells per high-power field).
Urine cultures showed infection in 3 children with EO
(Pseudomonas), and 19 were uninfected. Diagnosis
of EO was confirmed with Doppler US in all patients
with EO. They were treated conservatively.

Sixteen of the patients had SIH and most of them
had right-sided hernias (13 right; 3 left). The average
age of these patients was 1.9 years (22 days-10 years),
and 8 of the patients were in the newborn period. The
average duration of symptoms was 31.1 hours (8-96
hours). Contents of the hernia sac included mostly
jejunoileal intestinal segments (n=13), but other sac
contents were Meckel diverticula in 1, appendix ver-
miformis in 1 and sigmoid colon in 1, and these pa-
tients were treated surgically.

Eleven patients presented with TT (9 left; 2 right)
and 1 patient with TTA. The average age of patients
with TT was 10.9 years (newborn-14 years). Color
Doppler US was performed in 10 patients with TT. The
average SH and AS durations were 53.1 hours (24-120
hours) and 2.8 hours (2-4 hours), respectively. The av-
erage degree of torsion was 540° (360°-1080°). There
were 7 clockwise and 2 counter-clockwise torsions.
The rotational direction could not be addressed in 2
patients, and spontaneous detorsion was presumed to
have occurred during surgery. The type of torsion was
intravaginal in all of the patients. Orchiectomy (O)
was performed in 6 patients with parenchymal infarct,
and detorsion and orchiopexy (DO) was performed
in 5 without parenchymal infarct. For the O and DO
groups, the average duration of symptoms was 68.0
and 38.4 hours and average degree of torsion was 510°
and 360°, respectively. Routine contralateral testicular
fixation with Dartos pouch orchiopexy technique was
performed in all the TT patients. The follow-up US
was performed 4 weeks after surgery. If any abnor-
malities regarding sonomorphological findings were
detected, US examinations were repeated semiannu-
ally. Testicular atrophy was detected in 2 of the DO
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patients in the 6th and 18th postoperative months. Ex-
cision of a testicular appendage was performed in 1
patient with TTA.

DISCUSSION

Every boy with acute onset scrotal pain and swell-
ing requires immediate evaluation. The commonest
causes of acute scrotum in children are TT, EO and
TTA.[37 Various incidences have been reported re-
garding the etiology of pediatric acute scrotum.["*] The
true incidence of these causes in acute scrotum is un-
clear, but EO is thought to be uncommon.®!

There were a total of 19993 admissions in the study
period, giving an overall acute scrotum incidence of
0.25% in our department. The relatively low percent-
age of acute scrotum patients in this series’® with re-
spect to general admissions during the same period
may be explained by the local condition of our hos-
pital. Because Doppler US is only available in the
daytime, patients presenting symptoms of acute scro-
tum at night were referred to other medical centers for
Doppler US. It is probable that these patients received
further treatment where the US investigation was car-
ried out.

The patients’ ages in this study ranged from the
newborn period to 14 years. EO occurred most com-
monly around 8 years (1-14 years). Traditional teach-
ing suggests that EO is rare in children and occurs
more frequently among late adolescents.[>*5%1% Con-
trary to published reports, only 22.7% of our patients
(5 of 22) with EO were found to be around the peripu-
bertal age group. The incidence of positive urinalysis
(13.6%) in this study shows similarity with previous
reports, in which incidences were between 15%-59%.
(231 Urine cultures were inconclusive in the majority
of the patients in the current study and showed infec-
tion with Pseudomonas in 3 patients, and this clinical
data is similar to the literature.l'>!3! However, the urine
culture-proven infection rate of 51.6% has also been
reported in children with epididymitis.'"¥ The inci-
dence of underlying urogenital anomaly in our patients
with EO was 22.7% (5 of 22) and is consistent with
previous reports.l>'>1? There is controversy regarding
whether all the patients with EO should undergo uri-
nary tract investigation. It has been recommended that
all boys with EO should be evaluated for urogenital
anomalies.P! Others suggest further urological assess-
ment only in children with high risk of urinary anoma-
lies.[7:161 Tn the current study, routine use of urinalysis
and urine culture with urinary US permitted us to per-
form selective use of VCUG and renal scintigraphs,
which was found to be cost-effective.

Strangulated inguinoscrotal hernia (SIH) is another
clinical entity that should be included in the differen-
tial diagnosis of acute scrotum in children. There are
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reports with varying incidences of SIH in pediatric
acute scrotum. In a large series of 1228 children with
acute scrotum, the incidence of SIH was reported to be
lower than 7%.!"> However, an incidence of up to 49%
was also reported.l'”! The incidence of STH (32.7%)
in this study is similar to that of Tabari’s series.!'®!
The average age of patients with SIH in the current
study was 1.9 years (22 days-10 years), with half of
them in the newborn period, and 81.2% of the patients
presented with right-sided hernias. Thus, it is highly
recommended that SIH be kept in mind if a newborn
presents symptoms compatible with acute scrotum.
With regard to the current study, despite the rather late
admission of patients with SIH, no morbidity was ob-
served after surgical treatment.

Testicular torsion (TT) is an urgent condition re-
quiring prompt surgical treatment. In addition to its
duration, the degree of rotation has been implicated in
the clinical outcome.!"™2! Ischemia can occur as soon
as 4 hours after torsion and is almost certain after 24
hours.?” It was reported that if detorsion occurred in
less than 6 hours or after 24 hours, testicular salvage
rates of 90% and less than 10% could be achieved, re-
spectively.?* In Sidler’s series, ! orchiectomy was per-
formed in 61.2% within 24 to 48 hours of clinical on-
set. In the current series, orchiectomy was performed
in 6 children (54.5%). Two patients with detorsion re-
vealed testicular atrophy in the late follow-up, defined
as at least 15% less volume compared to the contralat-
eral testis. If these atrophied testes are not taken into
account with regard to testicular salvage, a rather low
rate of 27.3% (3 of 11) in this study may be explained
by the late diagnosis and treatment. Some patients
with a prolonged period of symptoms may have had
intermittent torsion or a partial torsion such that the
testes may be salvageable. Thus, surgery should never
be delayed on the assumption of nonviability based on
a clinical estimate of the duration of torsion, as in three
of our patients. The testes in these patients could be
salvaged by surgical treatment despite the rather long
duration of symptoms. The average value of torsion in
this series for nonviable testes was slightly higher than
in patients who did not undergo orchiectomy (510°
versus 360°), in accord with the literature.? The du-
ration of symptoms was also found to be longer in or-
chiectomized children, as may be expected. Although
there was a neonate in the TT group, there were no
patients with extravaginal torsion, as commonly seen
in neonates in this series.

Torsion of the testicular appendix (TTA) is one of
the most frequent causes of acute scrotum. Although
it is a benign condition and the necrotic tissue is re-
absorbed without any sequelae in almost all cases, the
clinical presentation is a major challenge to clinicians.
Most of these cases are managed conservatively. The
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case of TTA in the presented series was diagnosed in-
traoperatively. The incidence of TTA in this series was
2% lower than previous reports.®!*! This can be ex-
plained by the relative low percentage of TTA in our
acute scrotum patients or underdiagnosis of this clini-
cal entity.

In conclusion, the most common causes of acute
scrotum in this series were O/EO, SIH, TT, and TTA.
In light of this study and previous reports, immediate
surgical treatment after investigations is necessary in
acute scrotum patients, except those with O/EO. With
this timely approach, it is anticipated that complica-
tion rates will decrease and salvage of affected testes
will increase. In addition, associated urological anom-
alies should be searched in patients with O/EQO, and in
order to protect the upper urinary system, urinary tract
infections should be treated.

Conflict-of-interest issues regarding the authorship
or article: None declared.

REFERENCES

1. Sidler D, Brown RA, Millar AJ, Rode H, Cywes S. A 25-
year review of the acute scrotum in children. S Afr Med J
1997;87:1696-8.

2. Kadish HA, Bolte RG. A retrospective review of pediatric
patients with epididymitis, testicular torsion, and torsion of
testicular appendages. Pediatrics 1998;102:73-6.

3. Lewis AG, Bukowski TP, Jarvis PD, Wacksman J, Sheldon
CA. Evaluation of acute scrotum in the emergency depart-
ment. J Pediatr Surg 1995;30:277-82.

4. Merlini E, Rotundi F, Seymandi PL, Canning DA. Acute
epididymitis and urinary tract anomalies in children. Scand J
Urol Nephrol 1998;32:273-5.

5. Siegel A, Snyder H, Duckett JW. Epididymitis in infants and
boys: underlying urogenital anomalies and efficacy of imag-
ing modalities. J Urol 1987;138:1100-3.

6. Likitnukul S, McCracken GH Jr, Nelson JD, Votteler TP. Epi-
didymitis in children and adolescents. A 20-year retrospec-
tive study. Am J Dis Child 1987;141:41-4.

7. Burgher SW. Acute scrotal pain. Emerg Med Clin North Am
1998;16:781-809.

8. McAndrew HF, Pemberton R, Kikiros CS, Gollow I. The in-

336

Ulus Travma Acil Cerrahi Derg

cidence and investigation of acute scrotal problems in chil-
dren. Pediatr Surg Int 2002;18:435-7.

9. Anderson MM, Neinstein LS. Scrotal disorders. In: Nein-
stein LS, editor. Adolescent health care: a practical guide.
Baltimore: Williams&Wilkins; 1996. p. 464.

10.Pillai SB, Besner GE. Pediatric testicular problems. Pediatr
Clin North Am 1998;45:813-30.

11. Gislason T, Noronha RF, Gregory JG. Acute epididymitis in
boys: a 5-year retrospective study. J Urol 1980;124:533-4.
12.Graumann LA, Dietz HG, Stehr M. Urinalysis in children
with epididymitis. Eur J Pediatr Surg 2010;20:247-9.

13.Haecker FM, Hauri-Hohl A, von Schweinitz D. Acute epi-
didymitis in children: a 4-year retrospective study. Eur J Pe-
diatr Surg 2005;15:180-6.

14. Van Glabeke E, Khairouni A, Larroquet M, Audry G, Gruner
M. Acute scrotal pain in children: results of 543 surgical ex-
plorations. Pediatr Surg Int 1999;15:353-7.

15.Yang C Jr, Song B, Liu X, Wei GH, Lin T, He DW. Acute
scrotum in children: an 18-year retrospective study. Pediatr
Emerg Care 2011;27:270-4.

16.Clift VL, Hutson JM. The acute scrotum in childhood. Pedi-
atr Surg Int 1989;4:185-8.

17.Gnassingbe K, Akakpo-Numado GK, Songne-G B, Anouk-
oum T, Sakiye KA, Kao M, et al. Acute scrotum in children.
[Article in French] Mali Med 2009;24:31-5.

18.Khaleghnejad-Tabari A, Mirshermirani A, Rouzrokh M,
Mahmudi M, Baghaiepour MR, Ghaffari P, et al. Early ex-
ploration in the management of acute scrotum in children.
Iran J Pediatr 2010;20:466-70.

19.Heindel RM, Pakyz RE, Reinking LN, Cosentino MJ. The
effect of various degrees of unilateral spermatic cord torsion
on fertility in the rat. J Urol 1990;144:366-9.

20.Sonda LP Jr, Lapides J. Experimental torsion of the spermatic
cord. Surg Forum 1961;12:502-4.

21.Tryfonas G, Violaki A, Tsikopoulos G, Avtzoglou P, Zi-
outis J, Limas C, et al. Late postoperative results in males
treated for testicular torsion during childhood. J Pediatr Surg
1994;29:553-6.

22.Ringdahl E, Teague L. Testicular torsion. Am Fam Physician
2006;74:1739-43.

23.Davenport M. ABC of general surgery in children. Acute
problems of the scrotum. BMJ 1996;312:435-7.

24.Sessions AE, Rabinowitz R, Hulbert WC, Goldstein MM,
Mevorach RA. Testicular torsion: direction, degree, duration
and disinformation. J Urol 2003;169:663-5.

Temmuz - July 2013



