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DIAGNOSIS AND TREATMENT CHILDREN WITH ACUTE SCROTAL PAIN.
TWENTY YEARS SINGLE CENTRE EXPERIENCE
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ABAALATUAETHUI OonbIT AMATHOCTUKU U AEHEHUS AETEN
C CUHAPOMOM «OCTPOU MOLLOHKW»
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Poccunckas Peaepaums

The aim of study was to determine the value of Doppler ultrasonography in the diagnosis of acute scrotal
pain in the different stages of acute scrotum.

The case notes of 344 boys with an acute scrotum aged from 1st day of life to 17 years old were reviewed
in the Department of Pediatric Surgery of StSMU (Russia). The size and ultrasonography structure of the
testis and its epididymis, as well as the testicular blood flow, were assessed.

The sensitivity of ultrasonography findings for testicular torsion without scrotal edema was relatively low
(50%), but with scrotal edema — increased to 83.3%. The specificity of sonography for testicular torsion in
the presence or absence of edema of the scrotum did not change significantly (83.2%). The characteristic
ultrasonography evidence of torsion of a testicular appendage was an increase in size of the epididymis
and its heterogeneous echostructure. The sensitivity of these signs was high (83.3%) in all boys. The
sonography signs of acute epididymitis are an enlarged epididymis and its homogeneity. The sensitivity
(83.3%) and specificity (87.5%) of the findings did not depend on the presence or absence of scrotal
edema. Operative exploration was performed on 240 patients. Surgical findings were: testicular torsion —
61, torsion of a testicular appendage — 164, acute epididymitis — 20.

Thus, the sensitivity and specificity of physical examination signs of the acute scrotum in the absence
of scrotal edema in children are higher than the ultrasonography findings, but significantly drops after the
onset of scrotal edema.
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Llenb nccnepoBaHmsa — onpeaenntb AMarHoCTUYECKME BO3MOXHOCTN OOMNMAEPOBCKOro yabTpa3ByKoO-
BOro UccneaoBaHus Npu oCTpbiX 3ab0/1eBaHNAX iUKa Y AeTel B pa3Hble nepunoabl 3aboieBaHus.

Bbino o6cnepnosaHo 344 manbymka B Bo3pacTe OT 1 AHS XN3HM Ao 17 neT ¢ CUHOAPOMOM «OCTPOWN MO-
LWOHKM». [pn yNnbTpa3ByKOBOW gonnneporpadum oLeHMBanu pasmMep U 3XOCTPYKTYPY AMYKa 1 ero npu-
[aTtka, a Takke nokasatenm BHYTPUOPraHHOro KpOBOTOKA.

YyBCTBUTENBHOCTb Y/IbTPA3BYKOBbIX CUMMTOMOB MEPEKpyTa Anyka B OTCYTCTBME OTeKa N rmnepemMmmn
MOLLUOHKK Oblnia AocTaTo4dHO HM3KoM (50%), oaHaKo 3HA4YNTENbHO BO3pacTana npu npucoeamHeHnn Boc-
nannTeNbHbIX ABIEHNI CO CTOPOHbI MOWOHKM (A0 83,3%). CneundunyHOCTb yNbTPa3BYKOBbLIX CUMMTOMOB
nepekpyTa andka ot ctaaum 3adboneBaHuns He 3aBucena n coctasnana 83,2%. XapakTepHbIMU YNbTPA3BY-
KOBbIMW CMMNTOMaMU nepekpyTa rugatmabl Obinv yBenM4eHne pa3mMepoB npuaaTka u reTeporeHHOCTb
€ero CTPyKTypbl. HyBCTBUTENbHOCTb 3TUX MPU3HAKOB OblNla 4OCTAaTOYHO BbiCOKOM (83,3%). YnbTpa3Byko-
BbIMW CUMNTOMaMM OCTPOr0 3NUANANMUNTA ABSINCL: HE3HAYUTENbHOE YBENIMYEHME NpuaaTka andka npm
COXPaHEHUM ero rOMOreHHOCTU. YyBCTBUTENBHOCTb U CNeUuMdUYHOCTb 3TUX NPU3HAKOB OblfIM BbICOKUMM
(83,3 n 87,5% COOTBETCTBEHHO) U HE 3ABUCENIN OT HANMNYUS UK OTCYTCTBUS OTEKA U r’MNEPEPMUN MO-
LLOHKM. Bcero 661110 npoonepupoBaHo 240 aeTten, U3 HUX: C NepekpyTomM arndka — 61, ¢ nepekpyTom ruga-
Tnabl — 164 n ¢ octpbiM anuananmuTom — 20.

Takum 06pasoM, YyBCTBUTESNIBHOCTb 1 CNEUUPUYHOCTb KIIMHUYECKUX CUMIMTOMOB MPU OCTPbIX 3abone-
BaHMAX AM4Ka NPU OTCYTCTBMW OTEKA N T’MNEPEMMNU MOLLIOHKW NPEBbILLAET TakoBble NoKasaTenn ynbTpa-
3BYKOBbIX CUMMTOMOB. C NOSIB/IEHMEM OTEKA U T’MNEPEMMN MOLLOHKU YNbTPa3BYKOBbLIE CUMNTOMbI CTAHO-
BATCS JOCTOBEPHO YYBCTBUTESIbHEE KITIMHUYECKMX OAHHbIX.

KnroyeBbie cioBa: ocTpasi 60J1b, MOLLOHKA, NepeKkpyT au4ka, AMarHoCcTvka, 4eTv
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challenging urological emergencies [1, 2, 3].

Making the correct diagnosis of testicular tor-
sion, torsion of a testicular appendage, or acute
epididymitis can be difficult because pathogno-
monic findings are infrequently present [4, 5]. De-
layed diagnosis and treatment can potentially lead
to irreversible parenchymal damage and loss of a
testis. The introduction of color Doppler sonog-
raphy has reduced the number of diagnostic ex-
plorations. Doppler ultrasonography (US) for the
diagnosis of testicular torsion had a 94% sensi-
tivity, 96% specificity, 95.5% accuracy, an 89.4%
positive predictive value, and a 98% negative pre-
dictive value in one study [6]. In another study, US
yielded a sensitivity of 69.2%, specificity of 100%,
positive predictive value of 100% and negative
predictive value of 97.5% for torsion [7]. In 84% of
children with acute scrotal pain, the DUS was able
to differentiate between a surgical emergency and
other etiologies [8]. However, the color Doppler
sonography of scrotum at times can show signi-
ficant false-negative results [9, 10, 11]. If clinical
suspicion of testicular torsion persists after US,
the patient should still undergo scrotal exploration
[12]. Also, some pediatric surgeons believe that
any boy with acute scrotal pain and suspicion of
testicular torsion on physical examination should
undergo scrotal exploration [13]. Therefore a
number of clinicians do not perform additional
examination of children with «acute scrotum» and
proceed directly to operative intervention [14].

Our hypothesis is that the accuracy of clinical
examination and US for acute scrotal pain in child-
hood varies during different stages of the disease.
The aim of this study was to determine the value of
US in the diagnosis of acute scrotal pain in the dif-
ferent stages of the disease.

Material and Methods. The case notes of 344
boys with an acute scrotum aged from 1st day of life
to 17 years old were reviewed in the Department of
Pediatric Surgery of Stavropol State Medical Univer-
sity at the Regional Pediatric Hospital of Stavropol
(Russia) from 1991 to 2010. The study included all
males diagnosed or admitted with an acute scrotum.
Physical findings reviewed were position, size and
mobility of the testis, location of testicular tender-
ness, the presence of a palpable nodule at the supe-
rior aspect of the testicle (blue-dot sign), and scrotal
edema. All patients had blood and urine tests.

Patients underwent testicular US with Color Dop-
pler by GE Pro series LOGIQ 500 and SonoAce PICO
7.5 MHz transducer. The size and echo structure of
the testis and its epididymis, as well as the testicular
blood flow, were assessed and documented.

Based on the results from the clinical findings
and US examination, further management and
treatment was planned. For both the physical exa-
mination signs and US findings, sensitivity (Se) and
specificity (Sp) were determined.

Results. Torsion of a testicular appendage was
diagnosed in 205 children (59.6%), acute epididy-
mitis in 78 (22.7%), and testicular torsion in 61

The acute painful scrotum is one of the most
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(17.7%). Based on these results, we have calculat-
ed the sensitivity and specificity for clinical and US
signs of testicular torsion, torsion of a testicular ap-
pendage, and epididymitis.

The sensitivity of the physical examination
signs for testicular torsion (elevation of the testis,
transverse lie, and diffuse tenderness of the tes-
tis) in the absence of scrotal edema was very high
(Se - 98.5%). However, in boys with scrotal edema,
the sensitivity of these signs of testicular torsion
was dramatically reduced (Se — 8.3%). The specifi-
city of the signs remains high (Sp — 95.8%), both in
the presence and absence of scrotal edema.

Physical examination signs of torsion of a testi-
cularappendage (ablue-dot sign or palpable tender
nodule at the superior aspect of the testis) showed
high sensitivity in patients without scrotal ede-
ma (Se - 97.3%). If scrotal edema is present, the
sensitivity of the listed signs declined considerably
(Se — 25.5%). However, the specificity of physical
examination signs for torsion of a testicular ap-
pendage in boys without scrotal edema was high
(Sp — 68.5%), and increased with the development
of edema in 96%. Characteristic local symptoms of
acute epididymitis were identified (Table 1).

Table 1
General data of the physical examination
of acute scrotum in children

. Torsion
Test|c_ular of testicular _A_cute_ .
torsion epididymitis
- appendage -
n=61 n=205 n=78
Index —
scrotal edema| scrotal edema |[scrotal edema
yes no yes no yes no
(n=55) | (n=6) | (n=164) | (n=41) | (n=54) | (n=24)
Eleyation | 5 6 20 7 6
testis (12.7%) [ (100%) | (12.2%) |(17.1%)](11.1%)
Transverse 3 6
lie of the
testis (5.5%) | (100%)
Diffuse 53 6 103 - 51 12
tenderness | (96.4%) | (100%) | (62.8%) (94.5%) | (50%)
Tenderness
is localized
to the up-
per pole of 2 - 61 41 3 12
the testis | (3.6%) (37.2%) | (100%) | (5.5%) | (50%)
Parates-
ticular
;‘ﬁg‘;'fpaef 2 21 4 3 9
0, 0, 0, 0, 0,
rior aspect (3.3%) (12.8%) [ (100%) | (5.5%) {(37.5%)
of the
testicle

With regards to US, the sensitivity of US findings
for testicular torsion (increase in size of testis and its
epididymis in conjunction with the heterogeneity of
its echostructure) in boys without scrotal edema was
relatively low (50%). When scrotal edema was pre-
sent, the sensitivity of US increased to 83.3%. The
specificity of US for testicular torsion in the presence
or absence of edema of the scrotum did not change
significantly, and was 83.2% on average.



MEAULUHCKUNA BECTHUK CEBEPHOTO KABKA3A
2015.T.10. Ne 2

MEDICAL NEWS OF NORTH CAUCASUS
2015. Vol. 10. Iss. 2

The characteristic US evidence of torsion of a testi-
cular appendage was an increase in size of the epididy-
mis and its heterogeneous echostructure. The sensitivity
of these signs was high (83.3%), and was not different in
boys with or without scrotal edema. These US findings
showed high specificity in infants without scrotal ede-
ma (77.5%) and increased to 90% with scrotal edema.

The US signs of acute epididymitis are an en-
larged epididymis and its homogeneity. The sensi-
tivity and specificity of the findings (Table 2) did not
depend on the presence or absence of scrotal ede-
ma (Se — 83.3%, Sp - 87.5%).

Table 2

General data of the ultrasound examination of acute scrotum in children

Testicular torsion Torsion of testicular appendage Acute epididymitis
Ind n=61 n=205 n=78
ndex scrotal edema scrotal edema scrotal edema
yes (n=55) no (n=6) yes (n=164) no (n=41) yes (n=54) no (n=24)
Testicular size
- large 47 (85.5%) - - - - -
— normal 8 (14.5%) 6 (100%) 164 (100%) 41 (100%) 54 (100%) 24 (100%)
Epididymis size
- large 47 (85.5%) - 164 (100%) 34 (82.9%) 12 (22.2%) -
- normal 8 (14.5%) 6 (100%) - 7 (17.1%) 41 (77.8%) 24 (100%)
Testicular
structure - - - -
- heterogenous 55 (100%) 6 (100%) 164 (100%) 41 (100%) 54 (100%) 24 (100%)
- homogenous - -
Epididymis
structure
- heterogenous 55 (100%) 6 (100%) 164 (140%) 41 (100%) - -
- homogenous - - - - 54 (100%) 24 (100%)

Blood tests in children with an acute scrotum sho
wed leukocytosis, lymphocytosis neutrophilia, eosi-
nophilia and an accelerated sedimentation rate. Leu-
kocytosis was observed more frequently with testicular
torsion (29.5%) and less often in epididymitis (23.1%)
and torsion of testicular appendage (9.8%), (p<0.05).
Lymphocytosis was typical for epididymitis (50%), but
not for testicular torsion (33.2%) or testicular appen-
dage torsion (14.8%), (p<0.05). Other indicators of
blood tests showed no significant differences (p>0.05).

Urine tests in children with an acute

scrotal edema was present. The sensitivity of US fin-
dings for an acute scrotum was low in the early sta-
ges of disease and increased with the development of
scrotal edema.

Scrotal edema significantly impedes palpation of
the testis and epididymis. At the same time, edema of
scrotumis not an obstacle for US beams. Based on this
study, a diagnostic and treatment algorithm has been
developed for boys with an acute scrotum (Figure).

scrotum showed proteinuria, hematuriaand

pyuria. Proteinuria was observed more of- l @ Scrotal edema

ten in boys with torsion of the testis (16.6%)

than with epididymitis or torsion of testicular o B'?CK#ﬂ o || Eieca ltB'°°k#3h
appendage (3.9% and 2.9%, respectively) ysealeamnaton || - fiings " Block#2 irasongapy
(p<0.05). Pyuria was characteristic of epi- ,—‘—17 - H‘Sifgsggfagg’[‘]'c‘" —t—

i i 0, ; ; Epididymis structure is Epididymis structure is
dldeltls (20_'5A) ) In boys with testicular Elevation A blue-ot Vertical + (homogenous heterogenous
torsion, pyuria was rare (8.2%), and was |dihetesis || son orientation | || Age 0-3 year, 12-16year || |Tesficular stucture is homogenous|| | Tesfcular stucture is homogenous

’ . . ’ Paratesticul of the testis Epididymis size is normal ;p(d:dym(ss:zemoremanZO%
not found for testicular torsion appendage |Tanserele || famesior — Ate anset estcuar size is ormal estiular ize is nomal
(p<0.05). Hematuria occurred equally of- p———— swerraged || SE0ES Severe pain T

. X . . ior rotation || of the testicle | IS localized Epididymis structure is heterogenous
ten with testicular torsion (24.4%), torsion of epididymis to the upper Nausea, vomiting Testicular structure is heterogenous
) ’0 Difise Tendemessis || nole of the Epidlidymis size more than 20%
of the testicular appendage (22.9%), and |ghs . {ﬁ?ﬂéegrt%me festis Onset of pai less 6 hours Testicular sze more than 20%
epididymitis (12.8%), (p>0.05). ] oftheﬁestls \ Previos trauma andior 1
Operative exploration was performed I painatacs Epidy. | | T ey | Tesour
on 240 patients with an acute scrotum, | Tesicder|| Tosonof | Egddy- 1 | ¢ } s suspecied forsion
. A N . X i ) torsion testicular mitis 3elements or|| 2 elements
g}l”%'ca.l fmd]'cr][gst\_’ve:e- testlcu:jar torS|$g4_ ] appendage suspect more or less Doppler ultrasonography
, torsion of testicular appendage - , T
.y s Emergenc,
aqute ep.ldldymItIS.— 20. In the 61 boys surgeryy Testcuar torson Nomalor | [ Absentor
with testicular torsion, the testis was re- highy pobable increased || decreased

K . blood flow blood flow

moved in 16, but was salvaged in 45. —— l
Discussion. From our data, the sensi- Possble Corsnalio|”

g H i P ; treatment ad
tivity of physical examination for testicular orchit | [ Testcaar
torsion and torsion of a testicular appen- | conservative Surgery forsion
dage in boys without scrotal edema was | dorson requied

very high, but dropped significantly when

Fig. Algorithm for the diagnosis and 3 management of the acute scrotum in children
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The proposed algorithm relies on three principles:

1. Testicular torsion should be highly considered
in males with acute scrotal pain until confidently
excluded.

2. Scrotal US should be used in cases where
spermatic cord torsion is suspected clinically.

3. In the absence of scrotal edema, the diagnostic
value of clinical findings is higher than with US. The
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NMPOPUAAKTUKA PUBPUAAILLUN NPEACEPAUNA MOCAE NPSIMOM
PEBACKYASIPUZALUU MUOKAPAA: PAHAOMU3IUPOBAHHOE

CPABHUTEAbBHOE UCCAEAOBAHMUE
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1 CTaBpOnNOAbCKUI FOCYAQPCTBEHHbIN MEAULMHCKUIA YHUBEPCUTET, CTABPONOAD,

Poccuickas Peaepaums

2 Kpaesas KAMHU4ecKas 60AbHULLA, CTaBponoAb, Poccuiickas Peaepaums

In order to investigate the effect of Omegaven on the risk of paroxysms of atrial fibrillation lasting

for more than 30 seconds, and other complications in the early postoperative period after coronary
revascularization surgery, an open randomized comparative study was performed, which included
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