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OPUTUHAJIBHAA CTATHA

BETWEEN ORCHIOPEXY AND ORCHIECTOMY CAN ULTRASOUND PLAY A ROLE?
SURGICAL CORRELATIONS OF ULTRASOUND FINDINGS IN TESTICULAR TORSION

Hikmat Luaibi Salim Alsaad, Riyadh Adel Jaed Abdulazeez, Ali Abdulbaagi Ali Ismael

Department of Surgery, College of Medicine, University of Thi-Qar. Thi-Qar, Iraq.

permatic cord torsion (SCT) is a condition of spermatic cord (SC) structures twisting, ac-
companied by venous-congestion, arterial inflow losing and subsequent ipsilateral testis
ischemia. Ultrasound is a diagnostic modality of SCT, with 93% sensitivity and 100% speci-
ficity.

Purpose. To assess the validity of ultrasound in rolling-out between orchiopexy and orchiec-
tomy in patients with SCT and to evaluate the correlation between ultrasound findings in testicular
torsion and surgical approaches.

Materials and methods. A prospective study was conducted in the Radiology department. A
total of 57 male patients aged between 5 years to 35 years referred for suspected having testicular
torsion. Radiological images of the scrotum were performed in all cases using a Color Doppler with a
9-15 MHz linear-array transducer.

Results. The mean age was 19.07+8.61 years with median of 17 years. Regarding to the scrotal
US indices, the following positive findings noticed as followed: in 29 cases (50.9%) — testicular heter-
ogeneity, in 23 cases (40.4%) — presence of blood flow to affected testis, in 45 cases (78.9%) — en-
larged epididymis, in 31 cases (54.4%) — heterogeneous epididymis, in 44 cases (77.2%) — blood flow
to epididymis, in 31 cases (54.4%) — thickened scrotal wall, in 14 cases (24.6%) — hydrocele, in 9 cas-
es (15.8%) — varicocele, in 6 cases (10.5%) — necrosis and in 5 cases (8.8%) — hemorrhage. In addi-
tion, Whirl pool sign was found in 29 cases (50.8%), Resistive index (RI) was elevated in 22 patients
(38.6%) and peripheral testicular re-vasculation was found in 25 patients (43.9%). Out of 57 cases,
44 patients (77.2%) underwent orchiopexy whereas 7 patients (12.3%) underwent orchiectomy and 6
patients (10.5%) underwent detorsion.

Discussion. Shields et al. studied male aged one year to 18 years diagnosed with TT. Of the
140 cases with TT, 56 patients (40%) had a non-viable testis and underwent an orchiectomy, while
84 (60%) had a viable testis and orchiopexy. Burud et al. studied 88 cases with acute pain of scro-
tum. Only 53 patients completed the enrollment, their mean age was 18.11 years and swelling has a
positive predictive value for TT. Out of 53 patients, 33 (65.5%) required orchidectomy. They found
that the pain duration was not a significant factor in determining TT. However, orchidectomy was
more common in patients with pain duration >24 hours and pain duration within 6-24 hours. In a
large cohort involved 1005 men surgically exploration for suspected TT done by Yi et al., found that
the age group with the greatest number of TT surgeries was 12-18 years old (mean age=17.67+8.51
years) with frequent symptoms were scrotal swelling and pain. In the current study, the scrotal US
and Doppler findings are testicular heterogeneity, presence of blood flow to affected testis, enlarged
epididymis, heterogeneous epididymis, blood flow to epididymis, thickened scrotal skin, hydrocele,
necrosis and hemorrhage. These are agree with Shields et al. that observed 3 signs on the US were
significantly associated with a non-viable testis by univariate study, which were testicular heteroge-
neity, epididymis heterogeneity and thickened scrotal wall. Similarly, Burud et al. reported echo-
genicity on US showed that heteroechogenicity was more in TT. Doppler US showed reduced perfu-
sion of the affected testis to be more in the TT. The testis size on US had a significant difference in TT
and non-TT group.

Conclusions. Testicular heterogeneity, presence of blood flow to affected testis, enlarged epidi-
dymis, heterogeneous epididymis, blood flow to epididymis and thickened scrotal wall are main fea-
tures of scrotal US in TT. Whirl pool sign, Resistive index (RI) elevated and peripheral testicular re-
vasculation are main feature of colour Doppler in TT. Testicular heterogeneity, blood flow to affected
side, enlarged epididymis and thickened scrotal skin positively impact the decision of surgery types.
The perfusion reduction rate in orchiectomy is lower than in patients underwent orchiopexy. Testicu-
lar size post orchiopexy decreased more in comparison to post orchiectomy. Ultrasound when com-
bined with clinical presentations, lead to the reduction of the rate of negative surgical exploration.
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MOXET AU YABTPA3BYKOBOE UCCAEAOBAHUE CbITPATb POAb MPU BbIBOPE MEXAY
OPXUMNEKCUENA U OPXUDKTOMMUEN?
KOPPEASILLUA Y3U U XUPYPTUMECKUX AAHHbIX MPU NEPEKPYTE AUYKA

XUKMmat Ayamnoum CaAMM AAbCOOA, Prga Aaeab Axaea ADAYAQ3MS,
AAM ABAYADQOKM AAM MICMODAb

Xupyprideckoe otaeaeHve, MenuiHCKuH pakyabTeT, YHuBepcureT Tu-Kap. Ju-Kap, Upak.

epekpyT cemeHHoro kaHatuka ([ICK) — aTo cocrosiHHe mepekpyTa CTPYyKTYpP CEMEHHOIO Ka-

HatuKa (CK), conpoBokaaroleecs BEHO3HBIM 3aCTOEM, IIOTepeil apTepHasbHOrO IIPUTOKA U

IIOCAEYIOIIeH HIICHAATEPAABPHOH HINlEeMHeN dudKa. YABTPa3BYKOBoe HccaenoBaHue (Y3M)

SBASETCS METOAOM MAHMAarHOCTHKH IIepeKpyTa CEMEHHOI'O KaHaTHKa C YyBCTBUTEABHOCTHIO
93% wu cnentnraHoctTbio 100%.

Ilenp uccnemopanmsa. OLEHUTH POAb YABTPA3BYKOBOIO HCCAENOBAHUS IIPH IMEPEeKpyTe dHUdKa
IpU BbIOOpE MEXKAY OPXUIIEKCHEH U OPXUIKTOMHEH, a TaKKe OLIEHHUTH KOPPEAdIIHIO MEXKIY Pe3yAbTa-
TaMu Y3U npu nepekpyTe SUdKa U XUPYPrUdeCKUMHU JOCTYIIaMU.

Marepuasisr u meToasr. [IpoCcCrIeKTHBHOE HMCCA€IOBAHUE OBIAO IIPOBEAECHO B OTAEACHUH AydeBOH
mauarHoctuku. O6caeoBaHo 57 HAIIMEHTOB MY3KCKOTO II0AA B BO3pacTe OT S5 [0 35 AeT C IIO03pEeHHEM
Ha IIepeKpyT du4dka. Buiayaan3aliiyss MOIIIOHKH BO BCEX CAy4YasiX BBIIIOAHSIAACH C IIOMOIIBIO IIBETHOTO
JOIIIAEPOBCKOTO KapTUPOBaHUS C AMHEHHBIM AaTIUKOoM 9-15 M.

PesynawraTtel. CpenHuii Bo3pacT marieHToB coctaBua 19,07+8,61 roga, menmnana — 17 aer. [pu
YABTPa3BYKOBOM HCCAEIOBAHHU MOIIOHKU OTMEYEHbI CAEAYIOIIHE pe3yAbTaThl: B 29 caydasax (50,9%) —
HEOTHOPOAHOCTh sAndKa, B 23 caydaax (40,4%) — Haan4dre KpPOBOTOKA B IIOPaKEHHOM SHUYKe, B 45
caydadax (78,9%) — yBeandeHne npupatka gudka, B 31 caydae (54,4%) — HEOZHOPOOHOCTE IIpHOATKA
gau4gka, B 44 caygaax (77,2%) — Haaudue KpPoBOTOKa B IIpuaaTke gu4dka, B 31 caydae (54,4%) — yroa-
HIeHNEe CTEHKH MOIIIOHKH, B 14 caydasax (24,6%) — ruapolieae, B 9 caydasax (15,8%) — Bapukoiieae, B 6
caygaax (10,5%) — Hekpo3 u B 5 caydagax (8,8%) — kpoBouzauguue. Kpome Toro, y 29 marmeHTOB
(50,8%) 6bIA BBIIBAEH CHMIITOM «BOOOBOpPOTa», y 22 maiueHToB (38,6%) OblA IOBBIIIEH MHIEKC PE3U-
creutHoctu (UP), a y 25 nanuentoB (43,9%) HabAogasack nepudepudeckas peBaCKyAIPU3AIIUd TH-
gyek. 3 57 cayuaeB 44 manmentaMm (77,2%) Oblaa BBIIIOAHEHA OpXHUIleKcHd, 7 namueHTtam (12,3%) —
opxXudKTOMHUd, a 6 nanumentaM (10,5%) — meTopcus.

OO0cy:xaenue. Shields 1 coaBTOpPBI HCCAEIOBAAN MYXKYHH B BO3pacTe OT OMHOTO roza a0 18 aet
C OUAarHO30M IIEepPeKpyT CEMEHHOIo KaHaTHKa. 13 140 cayuaeB HepeKpyTa CEMEHHOI'O KaHaTHKa y 56
naieHToB (40%) ObIAO HEXKH3HECIIOCOOHOE SIMYKO U UM OblAa BBITIOAHEHA OPXUIKTOMHS, B TO BpeMd
Kak y 84 (60%) ObIAO KU3HECITOCOOHOE STMYKO M UM ObIAa BBITIOAHEHA OpPXUIIEKCHs. Burud U coaBTOPBI
U3yYUAU 88 cAydaeB C OCTPOi O0ABIO B MOINIOHKE. ToABKO 53 mmariueHTa 3aBeEPIIHAN UCCAEIOBAHUE, UX
cpemHuii Bo3pacT coctaBUA 18,11 aeT, 6BIAO BBISBACHO, YTO OTEK HMEET IIOAOXKHTEABHOE IIPOTHOCTH-
4ecKoe 3Ha4YeHUe OAd MepeKpyTa CeMeHHOoro KaHatuka. M3 53 mamuenTtoB 33 (65,5%) nmorpeboBasack
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opxuakToMusd. MccaemoBaTeAn 0OHAPYZKHUAY, YTO IPOMOAKUTEALHOCTE OOAU He Oblra 3HAYHMEBIM (hak-
TOPOM B OIIPELIEACHHHU IIepeKpyTa CeMeHHOro KaHaTuka. OOHAKO OPXMIKTOMHUS dallle IIPOBOAHAACEH Y
HaITMEHTOB C IPOJOAKUTEABHOCTBIO 00AH >24 4yacoB U B TedeHue 6-24 dacoB. B 60AbIIOH KOTOPTE,
BrArOuaBIe 1005 My>K4YMH, XUPYPIHUUECKOE HCCAEIOBaHUE II0 IIOBOAY IIPEAIIOAAraeMoro IepeKkpyTa
CeMEeHHOTO KaHaTHKa, nIpoBeaeHHoe Yi et al., mokazaao, 4To Bo3pacTHAas I'PyHIla ¢ HAUOOABIITUM KOAU-
4ecTBOM omeparnuii O6birna B Bo3pacTe 12-18 aet (cpemuuii Bo3pact = 17,67 + 8,51 roga), a 4acTbIMHU
CHUMIITOMaMH OBIAM OTE€K MOIIIOHKU U 00Ab. B TekyleMm mccaemoBaHUM pe3yAbTaThl Y3 MOLIOHKH U
[omnAeporpauy BKAIOYAIOT B ce0sl TeTepOTeHHOCTh SMYKa, HAAWYHe KPOBOTOKA B IOPAXKEHHOM SIMY-
K€, YBEAWYEHHBIH NPHUAATOK SHYKa, I'eTE€POreHHOCTDb IIpHUAaTKa SWYKa, IPUTOK KPOBH K MIPHUIAATKY
SWYKa, VTOAILIEHHYIO KOXKY MOLIOHKH, I'HAPOLIEAE, HEKPO3 U KPOBOU3AUSHUE. OTH JaHHBIE COIAACYIOT-
ca ¢ nauaeiMu Shields et al., koTopele HabAlomaan 3 mpusHaka Ha Y3, KoTtopble OBIAM JOCTOBEPHO
CBSI3aHBI C HEXKU3HECIIOCOOHLIM IMYKOM II0 OHO(PAKTOPHOMY UCCAEOOBAHUIO: T€TEPOT€HHOCTD SIMYKA,
TeTEePOreHHOCTD IIPUAATKA TUYKA U YTOAIIIEHHAs CTE€HKA MOIIIOHKU. AHAAOTHYHLIM obpa3oMm, Burud et
al. oxapaKTepH30BaAl 3XOTN€HHOCTb Ipu Y3U M mokasasu, 4TO TeTepOIXOTeHHOCTEH Oblaa Ooaee BBIpa-
JKeHa IIPU [IepeKpyTe CEMEHHOIo KaHaTuka. [Jonmaeporpadua Imokasasa CHUKEHHE IIepdy3uH IIopa-
JKEHHOTO AuYKa, 6oAee BBIpaKEHHOE IIPU HEePEeKpPyTe CEMEHHOTO KaHaTuKa. PaszMep gaudyka mo Y3U
3HAYUTEABHO Pa3AWYaACd B TPYIIIax C IIEPEKPYyTOM dHYKa U 6e3 ImepekpyTa SudKa.

3akaouyenue. ['eTeporeHHOCTE IWYEK, HAAWYHE KPOBOTOKA B IIOPAXKEHHOM AWYKE, YBEAWYUEH-
HBIH IIPpUAATOK SWYKa, HEOJHOPOLHOCTD IIpUAATKA SUYKa, KPOBOTOK B IIPUAATKE SAMYKA U yTOAIIEHUE
CTE€HKH MOIIOHKHU SIBASIOTCS OCHOBHBIMH IIPHU3HAKaMH IIepeKpyTa CEMEHHOro KaHaTuka IIpu Y3U
MOIIIOHKH. CHMIITOM «BOJOBOPOTA», IIOBBIIIIEHHBIY MHIEKC PE3UCTEHTHOCTH U IepUdepruiecKas peBa-
CKyAIpH3alUs dWYEK SBASIOTCH OCHOBHBIMH IIPH3HAKaAMH IIepeKpyTa CEeMEHHOI0 KaHaTuKa IIpU
IIBETHOM [OIIIIA€POBCKOM KapTHPOBAaHUU. ['€eTepPOreHHOCTDb AM4YeK, KPOBOTOK B IIOPasKEeHHOM CTOPOHE,
YBEAWYEHHBIH IPUAATOK SUYKa U YTOAIIIEHNE KOXKU MOIIIOHKH BAUSIOT Ha BBIOOP BUAA XUPYPTHUIECKO-
ro BMmelnraTeAbcTBa. CKOPOCTh CHHUKEHHS Iepdy3HUH IIPHU OPXUAKTOMHUM HUXKe, YeM y IIallleHTOB, Ile-
PEHECIITUX OPXUIIEKCHI0. PaszMep SHWYEK IIOCAE OPXHUIIEKCHU YMEHBIIHACH B OOABIIEH CTEIeHU II0
CpPaBHEHUIO C padMepaMH II0CAE OPXUIKTOMUHU. YABTPA3BYKOBOE HCCAEIOBAHNE B COUYETAHUU C KAMHU-
YEeCKUMH IIPOSIBACHUSMH IIPHUBOAUT K CHHKEHHIO YaCTOTHI OTPUIATEABHBIX PE3YABTATOB XUPYypryude-
CKOT'O MCCAEIOBAHUSI.

KaroueBble cAOBa: OPXUIIEKCHS, OPXUIKTOMHUS, IIBETHOE IOIIIAEPOBCKOE KapTUpPOBaHUE, IIepe-
KpyT dU4Ka, KpeMacTepHbIH pedaekc.
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Lna yumuposarus: Xukmam Ayaubu Canum Anvcaad, Puso Adenw [kaed Aboynasus, Anu Ab-
oynbarxu Anu Hemasaw. Moxem nu yasmpassykogoe ucciedosaHue Colzpams poste npu evlbope mexxoy
opxunexcuell u opxuskmomueii? Koppensayust ysu u Xupypaudeckux OaHHbLX Npu nepekpyme siuuka.
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ntroduction. Spermatic cord torsion

(SCT) is a condition of spermatic cord (SC)

structures twisting, accompanied by ve-

nous-congestion, arterial inflow losing

and subsequent ipsilateral testis ische-
mia. It is a urologic emergency situation; it ne-
cessitates urgent expeditious investigation and
management to preserve testicular vitality. The
testicular salvage rate significantly decline if
management is late by more than 6 hrs from
symptoms onset [1]. Scrotal examination is
recommended in all males presenting with low-
er abdominal pain, to prevent delay in diagno-
sis [2]. By examination, the testicle may be in
an abnormal or transverse lie and maybe in a
high position. It be swollen, erythematous, and
absence of the normal cremasteric reflex. Tor-
sion of the testicular appendages during early
onset, can differentiated from SCT by maximal
tenderness to palpation near the head of the
epididymis or testis, as isolated tender nodule,
and/or a blue dot appearance on the testis [3].

Primarily, ultrasound is the diagnostic
modality of SCT beyond the physical exam,
with approximately 93% sensitive and 100%
specific rates [4]. When a low suspicion of SCT
exist, color Doppler and power Doppler ultra-
sound can be used to demonstrate arterial
blood flow to the testicle while providing infor-
mation about scrotal anatomy and other tes-
ticular disorders [3]. Ultrasonographic findings
suggestive of acute SCT include: absent or de-
creased blood flow in the affected testicle, de-
creased flow velocity in the intra-testicular ar-
teries, increased resistive indices in the intra-
testicular arteries, hyper-vascularity with a low
resistance flow pattern (after partial torsion-
detorsion), twisting of the spermatic cord (com-
plete and incomplete), whirlpool sign (lamellat-
ed mass with concentric layering just cephalad
to the testes as coiled spermatic cord compo-
nents), whirling on color or power Doppler, en-
largement size of the testis and epididymis,
homogeneous echo-texture (before necrosis),
heterogeneous echo-texture (after 24 hrs), hy-
po-echoic (necrosis), hyper-echoic (hemor-
rhage), hydrocele, reactive thickening of the
scrotal skin and hyperemia and peripheral tes-
ticular neovascularization [5, 6, 7].

The point-of-care ultrasound technique to
evaluate the testicle involve the high-frequency
transducer (5-10 MHz), ample ultrasound gel
and proper patient positioning [4]. Color flow
Doppler applied to both the affected and unaf-
fected testes. Begin with the unaffected testicle
to gain a sense of what normal vascular flow
looks-like [4]. Power Doppler is useful in the
evaluation of vascular flow as well. Power Dop-
pler has greater sensitivity for vascular flow
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however it don't allow the examiner to discern
between arterial and venous flow [3].

Doppler can be employed to evaluate for
both venous and arterial flow by placing the
Doppler gate on regions of vascular flow and
evaluating for both venous and arterial Doppler
waveforms [4]. Arterial waveforms will have
large spikes due to the peaks of arterial blood
pressure, while venous waveforms typically
seen as plateaus of Doppler flow. Applying
Doppler and checking for both venous and ar-
terial flow can further demonstrate the severity
of the torsion [3, 4].

When SCT is clinically suggested, per-
forming immediate surgical exploration, regard-
less of laboratory studies, because a negative
result upon scrotum exploration is more ac-
ceptable than the loss of a salvageable testis
[3].

Aims of the study to assess the validity of
ultrasound in rolling-out between orchiopexy
and orchiectomy in patients with SCT and to
evaluate the correlation between ultrasound
findings in testicular torsion and surgical ap-
proaches.

Methods.

Study design and setting.

Under an approval of Institutional Review
Board Committee of the College of Medicine,
University of Thi-Qar, a prospective study was
conducted in the Radiology Department of the
Al-Haboubi Teaching Hospital. A total of 57
male patients aged between S years to 35 years
referred for suspected having testicular torsion
due to acute scrotal pain were enrolled in the
study during the period from 12th September
2024 to 20th April 2025.

Ethical considerations.

Written informed consent was obtained
from the patients and parents for participating
in this study. The study conform to the 2000
Helsinki declaration-updated and was ap-
proved by the Medical Ethical Committee of
College of Medicine, University of Thi-Qar (no.
7/54/676 date: 09.09.2024 and 7/54/142 on
27.02.2025); Thi-Qar Health Directorate
(151/2025 on 27.04.2025).

Inclusion Criteria:

* Suspected patients with TT (acute scro-
tal pain and/or swelling).

* Not undergoing surgical intervention.

* Accept for the including in the study.

Exclusion Criteria:

* Previously underwent Orchiectomy or
Orchiopexy.

* Unconfirmed suspension of TT during
examination.

* Missing data.

Doppler scrotal ultrasound (US) protocol.
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Radiological images of the scrotum per-
formed in all cases using a Color Doppler
(Voluson E6, GE healthcare, Austria, GmbH &
CO OG, D62439) with a 9-15 MHz linear-array
transducer. Scrotal US in the case of suspected
TT, palpation should be performed in a stand-
ing position. The scrotum and con-tents ele-
vated with a hand, and the raising pain associ-
ated with TT (Prehn’s sign) [8]. In the examina-
tion looking for normal US anatomy of testis
(both sides), epididymis and scrotum. Patient is
supine or may be upright in case of inguinal
hernia. Scrotum is supported on a towel laid
over the thighs. Testes evaluated in both long
and short axes. Looking for a mass weather
intra-testicular or extra-testicular. Enough gel
using to get-out gas trapped in the skin folds of
the scrotum.

In normal testis, it has homogeneous
echogenicity and with slightly decreased echo-
genicity in early prepubertal age. The diameter
in adult testis measure between 3-5 cm (vol-
ume=20 mL). The tunica vaginalis appear like
an echogenic outline. Tunica invaginates seen
as linear echogenic testicular mediastinum.
Rete testis can be identified as hypoechoic area
beside the mediastinum when more dilated.
Appendix testis usually seen in torsion. In
Doppler, testis demonstrate a low-resistance
arterial waveform.

The epididymis examined for head weath-
er round or oblong structure. It situated beside
the superior testicular pole as iso-echoic (mild-
ly hyper-echoic) compared to the testis. It
measure 5-12 mm. The body extend down to-
ward posterior portion of testis, measure 2-4
mm. The tail is curved structure at the inferior
testicular pole as the proximal ductus deferens
measure 2-5 mm. The appendix epididymis
which attach at head and not normally seen
unless TT present. By Doppler, the epididymis
demonstrate a low-resistance arterial wave-
form. The scrotum skin thickness measure be-
tween 2-8 mm [9, 10].

Data collection.

All patients devoted to scrotal US exami-
nation, medical and surgical history, and phys-
ical evaluation. Clinical data collected including
age, symptoms and signs (Fever, nausea, vom-
iting, dysuria, and swelling), previous trauma,
previous undescended testicle, previous TT,
previous history surgery, family history of tor-
sion and side of lesion (right or left). Scrotal US
findings included: Testicular heterogeneity (ne-
crosis or hemorrhage), Testicular volume (size),
Enlarged epididymis (size), Heterogeneous epi-
didymis, Blood flow to epididymis, Thickened
scrotal wall (skin), Hydrocele and Varicocele).
The doppler criteria including: Presence of
blood flow to affected testis, Whirl pool sign
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(Twisted spermatic cord), Resistive index (RI)
elevation (>0.75) and peripheral testicular re-
vasculation. The types of surgery (detorsion or
Orchiectomy or Orchiopexy). Surgical findings
including: Bell-clapper deformity, high invest-
ment of tunica vaginalis, twisted spermatic
cord, ischemic testis, edema, hemorrhage, and
necrosis. All the studied subjects went for scro-
tal US protocols, which were done prior to any
surgical intervention.

Follow-up (short period) for saved salvage
testicle.

The study investigated for blood flow res-
toration (complete or partial), swelling of testis,
echo-texture of testicle (normal or necrosis or
edema), atrophy testis, infarction and fibrosis.

Statistical analysis.

Statistical package for social science
(SPSS statistics for windows, Chicago: SPSS,
Inc.) software version 26 was used. Data were
described in the form of frequencies and per-
centage for qualitative data, and mean and SD
for quantitative data. Levene's test was used to
estimated differences between the groups.
Bars, pia and scatter plots charts used to fig-
ure the data. A one-sided P value of 0.05 or
less was considered statistically significant [10,
11].

Results.

General characteristics.

In total, 57 males with testicular torsion
(TT) were enrolled by studied the findings of
scrotal US in relation to their characters. The
mean age was 19.07+8.61 years with median of
17 years. The frequent age group was (5-20) in
33 patients (57.9%), followed by 21-30 years in
18 cases (31.6%). In relation to residence,
57.9% of patients lived in urban regions and
42.1% lived in rural areas. In regard to symp-
tom and sign documented, one patient suffered
from dysuria, six (10.5%) had swelling scrotal,
seven (12.3%) complained from pain and 16
(28.1%) had nausea and vomiting. In addition,
43 cases (75.4%) complained from more than
one. Left sided effected more than right (27 vs.
30). In addition, 15 cases (26.3%) were with
previous trauma, 4 cases (7.2%) — with previ-
ous undescended testicle, 1 patient (1.8%) —
with previous TT, 5 patients (8.8%) — with pre-
vious history surgery and with family history of
torsion were 7 patients (12.3%) (Table 1).

Scrotal US and Doppler findings.

Regarding to the scrotal US indices, the
following positive findings noticed as followed:
in 29 cases (50.9%) — testicular heterogeneity,
in 23 cases (40.4%) — presence of blood flow to
affected testis, in 45 cases (78.9%) — enlarged
epididymis, in 31 cases (54.4%) — heterogene-
ous epididymis, in 44 cases (77.2%) — blood
flow to epididymis, in 31 cases (54.4%) — thick-
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Table Nel. General characters of this study (n=57).
Characteristics No. %
Age (years) 5-20 33 57.9
Mean1SD (Median)= 19.07+8.61 (17) 21-30 18 31.6
>30 6 10.5
Residence Urban 33 57.9
Rural 24 42.1
Symptom and sign Dysuria 1 1.8
Swelling 6 10.5
Pain 7 12.3
Nausea and vomiting 16 28.1
More than one 43 75.4
Side effected Right 27 47.4
Left 30 52.6
Previous trauma 15 26.3
Previous undescended testicle 4 7.2
Previous TT 1 1.8
Previous history surgery 5 8.8
Family history of torsion 7 12.3

ened scrotal wall, in 14 cases (24.6%) — hydro-
cele, in 9 cases (15.8%) — varicocele, in 6 cases
(10.5%) — necrosis and in S5 cases (8.8%) -
hemorrhage. In addition, Whirl pool sign was
found in 29 cases (50.8%), Resistive index (RI)
was elevated in 22 patients (38.6%) and pe-
ripheral testicular re-vasculation was found in
25 patients (43.9%).

The mean and median of testicular right
and left volumes were 15.82+4.26 mL (15 mL)
and 14.14+4.03 mL (14 mlL), respectively (Table
2) (Fig. 1-5).

Results of the surgery.

Out of 57, 44 patients (77.2%) underwent
Orchiopexy whereas 7 patients (12.3%) under-
went orchiectomy and 6 (10.5%) — underwent
detorsion. The most common findings seen was
edema in 73.7% of cases (Table 3).

Scrotal US findings in relation to the sur-
gery of TT.

The relationship between Scrotal US find-
ings and the surgery of TT was listed in Table
4. The Levene's test analyzed that only testicu-
lar heterogeneity (p=0.003) showed significant
differences. All the rest parameters didn't
showed difference.

TT surgeries in relation to the outcome
and testicular size by Scrotal US.

The scrotal US worse signs listed in Table
S. The reduction in perfusion reported in two
cases underwent orchiectomy and 12 patients
(27.3%) underwent orchiopexy with a high sig-
nificant difference (p<0.0001). Hypoechogenici-
ty was documented in 3 patients (42.9%) un-
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derwent orchiectomy while in it reported 10
patients (22.7%) underwent orchiopexy with a
high significant difference (p=0.001). One pa-
tient showed heteroechogenicity by doppler
post orchiectomy while 6 patients (13.6%)
showed that in orchiopexy with a significant
difference (p=0.05). One patient showed multi-
ple US signs after orchiectomy and in 16 pa-
tients (36.4%) after orchiopexy with a high sig-
nificant difference (p=0.0001).

Testicular size post orchiopexy decreased
in 36 (81.8%) of patients and in seven patients
(100%) post orchiectomy (Table 6).

Discussion.

In this study, 57 males with testicular
torsion (TT), the mean age was 19.07%+8.61
years with median of 17 years, 57.9% of pa-
tients lived in urban regions and 42.1% lived in
rural areas. In addition, 43 cases (75.4%) com-
plained from more than one symptoms like
scrotal swelling, pain and nausea and vomit-
ing. Left sided testicle effected more than right.
Several cases presented with previous trauma,
with previous undescended testicle, with previ-
ous TT, with previous history surgery and with
family history of torsion. Out of 57, 44 patients
(77.2%) underwent orchiopexy whereas 7 pa-
tients (12.3%) underwent orchiectomy. Shields
et al. studied male aged one year to 18 years
diagnosed with TT [12]. Of the 140 cases with
TT, 56 (40%) had a non-viable testis and un-
derwent an orchiectomy, while 84 (60%) had a
viable testis and orchiopexy. Burud et al. stud-
ied 88 cases with acute pain of scrotum [13].
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Table Ne2. Scrotal US findings of this study (n=57).

Findings No. %
Testicular heterogeneity 29 50.9
Presence of blood flow to affected testis 23 40.4
Testicular right volume <15 30 52.6
MeanzSD (Median)=15.82+ 4.26 (15) >15 27 47.4
Testicular left volume <15 40 70.2
MeanzSD (Median)=14.14+ 4.03 (14) >15 17 29.8
Enlarged epididymis 45 78.9
Heterogeneous epididymis 31 54.4
Blood flow to epididymis 44 77.2
Thickened scrotal skin 31 54.4
Hydrocele 14 24.6
Necrosis 6 10.5

Hemorrhage 5 8.8
Whirl pool sign 29 50.8
Resistive index (RI) elevation (>0.75) 22 38.6
Peripheral testicular re-vasculation 25 43.9

-4

Fig. 1 (Puc. 1)

Fig. 1.  Scrotal US.

Patient M., 21 years old, presented with nausea, vomiting, dysuria and swelling. A — Normal right testicular;
B — left testicular: atrophy and heterogeneity.

Puc. 1. ¥Y3U MOLLOHKMU.

IMamment M., 21 rox, obpaTHACcd C 3XKaa0b6aMy Ha TOLIHOTY, PBOTY, OU3YypHIo U oT€K.A — HopmaabHOE mpaBoe
AUYKO; B — AeBoe aUYKO: IPpU3HAKH aTPO(PHUU U reTePOreHHOCTH.
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Fig. 2 (Puc. 2)

Fig. 2.  Scrotal US.

Patient A., 15 years old, presented with nausea and swelling. A — left testicular heterogeneity; B — decrease
testicular size after orchiopexy.

Puc. 2. ¥Y3U MOLLOHKMU.

[MammeHT A., 15 AeT, o6paTHacg ¢ :Kar0b0aMu Ha TOIITHOTY U OTEK. A — TeTePOre€HHOCTb B 00AACTH AEBOTO SHYKA;
B — ymeHbBHIEHHE PAa3MEPOB AUYKA IIOCAE OPXHUIIEKCHH.

Fig. 1 (Puc. 1)

Fig. 3.  Scrotal US.

Patient K., 25 years old, presented with nausea, dysuria and swelling. A — Right testicular heterogeneity and
necrosis; B — decrease testicular size after orchiopexy, reduce perfusion, hypoechogenicity and heteroecho-
genicity.

Puc. 3. Y31 moLuOHKM.

[MamueHnT K., 25 aeT, obpaTHacs ¢ Karo0aMy Ha TOIIHOTY, AU3YPHIO U OTEK. A — MPHU3HAKH I'eTePOreHHOCTH U

HEKpo3a B 00AaCTH IpaBoro gudka; b — yMeHbIIeHHe pa3Mepa SudKa IIOCAE OPXHUIIEKCHH, CHIZKEHHe Iepdy-
3HH, TUIIO- U F€TE€POIXOT€HHOCTD.

www.rejr.ru | REJR. 2025; 15(3):182-196  DOI: 10.21569/2222-7415-2025-15-3-182-196 189



http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

cm/s

: l“ﬂ }‘MM Q‘M““dﬁ'dmmm“.

5

Fig. 4 (Puc. 4)

Fig. 4.  Scrotal US.

Patients O., 30 years old, presented with dysuria. A — Presence of blood flow to affected testis; B — blood flow
to epididymis; C — enlarged epididymis (right=14 ml; left=16 ml); D — revasculation.

Puc.4. Y3U MOLLOHKMU.

IammenT O., 30 aAeT, 0O6paTHACS C KaaobaMu Ha AU3ypuio. A — IIpU3HAKH HAAWYHS KPOBOTOKA B IIOPAZKEHHOM
an4gke; B — Haanyne KpPoBOTOKA B IIpHuAaTKe gaudka; C — yBeAndeHMe IpuaaTKa dudka (crupasa = 14 Ma; caeBa
= 16 ma); D — Ipyu3HaKy peBaCKyAIpPHU3AITHH.
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Fig. 5 (Puc. 5)

Fig. 5. Scrotal US, right testicle.

Patient D., 25 years old, presented with scrotal pain and swelling. Hydrocele, scrotal fluids collected about 35
mL with fine echogenic debris.

Puc. 5. Y3U MOLLOHKM, NPpABOE AUYKO.

IMarmuenT ., 25 AeT, obpaTHAcHa C karobamMu Ha GOAB M OTEK MOIIOHKHU. [HMapoliese, cobparHo oKoAo 35 ma

JKUIAKOCTHU C MEAKHMMH O3XOI'€HHBIMH BKAIOYEHHUAMH.
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Table Ne3. Surgical findings of this study (n=57).
Variables No. %
Type of surgery Orchiopexy 44 77.2
Orchiectomy 7 12.3
Detorsion 6 10.5
Surgical findings Bell-clapper deformity 11 19.3
High investment of tunica vaginalis 15 26.3
Twisted spermatic cord 14 24.6
Ischemic testis 6 10.5
Edema 42 73.7
Hemorrhage 6 10.5
Necrosis 6 10.5
Table No4. Scrotal US findings in relation to the surgery of TT.
Findings Orchiopexy \ Orchiectomy Levene's Test P value
No. (%)
Testicular heterogeneity 22 (75.9) 7 (24.1) 9.5 0.003
(n=29)
Presence of blood flow 17 (73.9) 6 (26.1) 0.03 0.86
to affected testis (n=23)
Testicular right volume 15.944.2 14.4+3.7 0.25 0.61
(mean)
Testicular left volume 14.2+£3.9 13.4+5.2 0.22 0.64
(mean)
Enlarged epididymis 38 (84.4) 7 (15.6) 3.04 0.08
(n=45)
Heterogeneous 27 (87.1) 4(12.9) 0.01 0.9
epididymis (n=31)
Blood flow to 39 (88.6) 5(11.4) 0.46 0.5
epididymis (n=44)
Thickened scrotal wall 28 (90.3) 3(9.7) 0.47 0.49
(n=31)
Hydrocele (n=14) 12 (85.7) 2 (14.3) 0.18 0.67
Varicocele (n=9) 7 (77.8) 2(22.2) 0.65 0.42
Necrosis (n=6) 4 (66.7) 2 (33.3) 2.3 0.13
Hemorrhage (n=5) 3 (80) 2 (20) 3.1 0.08
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ticular size.

Table NeS. Scrotal US findings of TT surgeries in relation to the outcome and tes-
Outcome Orchiectomy Orchiopexy P value
(n=7) (n=44)
No. (%)
Reduce perfusion 2 (28.6) 12 (27.3) <0.0001
Hypoechogenicity 3(42.9) 10 (22.7) 0.001
Heteroechogenicity 1(14.3) 6 (13.6) 0.05
More than one 1(14.3) 16 (36.4) 0.0001

*6 cases not reported

Table Ne6. Scrotal US findings of TT surgeries in relation testicular size.
Testicular size Orchiectomy (n=7) Orchiopexy P value
(n=44)
No. (%)
Decrease 7 (100) 36 (81.8) 0.003

*6 cases not reported

Only 53 patients completed the enroll-
ment, their mean age was 18.11 years and
swelling has a positive predictive value for TT.
Out of 53, 33 patients (65.5%) required orchi-
dectomy. They found that the pain duration
was not a significant factor in determining TT.
However, orchidectomy was more common in
patients with pain duration >24 hours and
pain duration within 6-24 hours.

In a large cohort involved 1005 men sur-
gically exploration for suspected TT done by Yi
et al., found that the age group with the great-
est number of TT surgeries was 12-18 years old
(mean age = 17.67+8.51 years) with frequent
symptoms were scrotal swelling and pain [14].

In the current study, the scrotal US and
Doppler findings are testicular heterogeneity,
presence of blood flow to affected testis, en-
larged epididymis, heterogeneous epididymis,
blood flow to epididymis, thickened scrotal
skin, hydrocele, necrosis and hemorrhage.
These are agree with Shields et al. that ob-
served 3 signs on the US were significantly as-
sociated with a non-viable testis by univariate
study, which were testicular heterogeneity, epi-
didymis heterogeneity, and thickened scrotal
wall [12]. Similarly, Burud et al. reported echo-
genicity on US showed that heteroechogenicity
was more in TT [12]. Doppler US showed re-
duced perfusion of the affected testis to be
more in the TT. The testis size on US had a
significant difference in TT and non-TT group.

Here, also the Whirl pool sign was found,
Resistive index elevated and peripheral testicu-
lar re-vasculation seen. McDowall and co-
authors reported that the whirlpool sign is a
definitive sign for SCT in pediatric and adult
cases. In their meta-analysis, the whirlpool
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sign had a pooled sensitivity and specificity of
0.73 and 0.99, respectively [15].

The surgical exploration based on clinical
examination is around 50%. Many authors
suggested that clinical examination alone
would decline the negative exploration rate by
55%. Whereas, it is reduced by 60% when
combining clinical assessment with US findings
[13, 106].

Previously published series enrolled 1140
cases found the risk of undergoing orchiectomy
to be 5% (0-6 hrs), 20% (7-12 hrs), 40% (13-18
hrs), 60% (19-24 hrs), and 90% (>24 hrs) and
>48 hrs after symptom onset, respectively [17].
Recently, the study found that younger age at
presentation and longer duration from symp-
tom onset to surgery were significant risk fac-
tors for orchiectomy, but that ethnicity, referral
pattern, health insurance and timing of sea-
sonal or daily timing of presentation were not
significant risk factors. The sensitivity of color
Doppler examination with US equipment in di-
agnosing SCT is 90-100% with the specificity of
technically adequate studies being essentially
100% [18-20]. As a results, for accurate diag-
nosis of TT, the good medical and surgical his-
tory, appropriate clinical examination and pro-
fessional US investigation of scrotum are re-
quired. US is a common radiological modality
in cases with acute pain of scrotum. The affect-
ed testis appear as a heterogeneous echogenici-
ty [13]. Color Doppler technique of TT demon-
strate a decline of blood flow within the affected
side [13].

Different pathological observations may
be seen on the US with TT involve the testes,
cord and epididymis. The changes of morpholo-
gy include an altered course and whirlpool ap-
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pearance of the spermatic cord, raised testicu-
lar size, development of ipsilateral hydrocele,
testicular echotexture variations, enlarge epi-
didymus and a thickened scrotal skin [21]. An
enlargement of testis and heterogeneous echo-
texture, decline perfusion, scrotal skin thicken
and long duration of onset of pain in relation to
the hospital admission (more six hours) are
lead to testicular non-viability [13]. The vascu-
lar congestion and edematous changes caused
testicular swelling which is larger in the volume
than other side [22].

In early stages of TT, the affected testis
noted with normal echogenicity on the US, then
often subsequently become enlarged and heter-
ogeneous due to excessive hemorrhage and ne-
crosis [12, 13].

Burud and co-authors noted US findings
of heteroechogenicity are more in TT and Dop-
pler showed reduced perfusion of the affected
testis [13]. They concluded that heteroecho-
genicity is at higher risk of having TT as com-
pared to hypoechogenicity. This is agree with
the findings of this study. They said early de-
tection and timely intervention are important in
salvaging the testis and time losing in the in-
vestigations can lead to treatment delay.

In the present study, Levene's test ana-
lyzed that only testicular heterogeneity
(p=0.003) showed significant differences in re-
lation to surgery types. These findings different
from studies of Shields et al. and Burud et al.
[12, 13]. This could explained by different sam-
ple size and long cohort duration of these stud-
ies with this study.

Shields et al. concluded that the clinical
features of TT is challenging due to the over-
lapping observations of TT and other patholo-
gies [12]. The Doppler US provide excellent an-
atomical details. Accurately, the ability to as-
sess acute scrotum and masses, US is a bene-
ficial radiological modality to distinguish be-
tween surgical emergencies and conditions that
can be managed medically. As testicular and
epididymal heterogeneity and thickened scrotal
skin are given the strong association between
time-dependent factors and testicular non-
viability, prompt scrotal ultrasonography fol-
lowed by expedited surgical exploration offers
the highest likelihood of restoring testicular
perfusion and preserving testicular function
[12, 21, 22].

In this study, the findings of surgery are
include Bell-clapper deformity, high invest-
ment of tunica vaginalis, twisted spermatic
cord, ischemic testis, edema, hemorrhage and
necrosis. The most common findings seen was
edema in 73.7% of cases. The reduce in perfu-
sion reported in two cases underwent orchiec-
tomy and 12 patients (27.3%) underwent or-
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chiopexy (p<0.0001). Hypoechogenicity was
documented in 3 patients (42.9%) underwent
orchiectomy while in it reported 10 patients
(22.7%) underwent orchiopexy (p=0.001). One
patient showed heteroechogenicity by doppler
post orchiectomy while 6(13.6%) patients
showed that in orchiopexy (p=0.05). One pa-
tient showed multiple US signs after orchiec-
tomy and 16 patients (36.4%) after orchiopexy
difference (p=0.0001). Testicular size post or-
chiopexy decreased in 36 (81.8%) of patients
and in seven patients (100%) post orchiectomy.
Later on, the 2022 EAU Pediatric Urology
Guidelines reported that early surgical explora-
tion (13 hours) with de-torsion was found to
preserving the fertility [13, 14]. With the ex-
tended of time from symptom onset to treat-
ment, the rate of orchidectomy exhibited a no-
ticeably upward trend [14]. The orchidectomy
rate was 5.9% in patients who underwent sur-
gery within 6 hours after onset of symptoms,
while it increased to 82.1% in cases who un-
derwent surgery at 24 hours post onset of
symptoms [14].

Surgically speaking, as a time-sensitive
detection, early distinguish and definitive
treatment of TT are critical [23]. The findings of
the multivariate logistic regression analysis
demonstrated that the misdiagnosis, non-
urologist first-consultant surgeon, absent blood
flow in DUS, non-manual de-torsion, fever and
degree of cord twisting >180 were risk factors
for orchidectomy. Nausea and vomiting, and
right-sided TT were protective factors for orchi-
dectomy [14].

Manivel and Mirmiran concluded that
training emergency physicians in scrotal US
and manual de-torsion of a twisted testicle can
drop the time to detection and reperfusion [24].
They suggested that fever is a risk factor for TT,
indicating advanced disease and more severe
testicular ischemic-necrosis status, lead to a
higher removal rate.

Yi et al. concluded that misdiagnosis
higher rate of TT was found among non-senior
title doctors and non-tertiary hospitals, beside,
non-urologist first-consultant doctor, absent
blood flow in Doppler, non-manual de-torsion,
fever, cord twist degree more than 180°, and
the initial diagnosis in tertiary hospitals were
risk factors for orchidectomy [14].

In early 2025, Mao et al. developed a
nomogram to predict risk factors for orchiec-
tomy after TT in pediatrics. They studied retro-
spectively, 468 cases with TT [25]. A good
agreement showed by calibration curves be-
tween predicted and observed values, and data
indicated that the constructed nomogram had
a high benefits clinically. It is effectively predict
the risk of orchiectomy post TT in pediatrics,
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provide clinicians with a valuable decision-
making tools.

Recently, two studies by Zhang et al. and
Chen et al. established a nomograms for pre-
dicted the probability of testicular salvage post
TT in pediatrics and they obtained the corre-
sponding probability of testicular salvage ac-
cording to the clinical characters of different
cases with TT, provided a reference for clini-
cians and parents, in addition, it is strongly
concordance between predict and actual out-
comes suggested the model's utilities in clinical
decision-makings and it demonstrate robust-
ing calibration and differentiation abilities [26,
27].

Conclusions.

Testicular heterogeneity, presence of
blood flow to affected testis, enlarged epididy-
mis, heterogeneous epididymis, blood flow to
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