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Inguinal and Scrotal Diseases
in Children and Adolescents
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Jaeyoung Lee, MD (2, Youngtong Kim, MD* (2,
Sungshick Jou, MD (2, Chanho Park, MD

Department of Radiology, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

In children and adolescents, inguinal and scrotal diseases are relatively common, and imaging
is very useful for the diagnosis and differential diagnosis of these diseases. Therefore, it is im-
portant to understand the imaging findings of these diseases. In this article, we classify these
diseases into small testes, cryptorchidism, patent processus vaginalis, acute scrotum pain,
trauma, testicular tumors, and others and describe their characteristic findings.
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Fig. 1. Diagram of the course of testicular descent.

A. Between the 7th and 12th weeks of gestation, gubernaculum shortening pulls the testes to the deep inguinal ring; in addition, the proces-
sus vaginalis develops along the route formed by the gubernaculum and herniates through the abdominal wall.

B. At 26-28 weeks of gestation, the testes and processus vaginalis begin to pass through the inguinal canal, and it takes 2-3 days for the testes

to reach the scrotum.

C. At 32-40 weeks of gestation, there is gradual obliteration of the processus vaginalis, and the patent scrotal portion of the processus vagina-

lis forms the tunica vaginalis.
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Fig. 2. Testicular volume according to age.

The testicular volume is slowly increased at prepubertal age and then is abruptly increased at puberty.
A. Inthe US of a 30-month-old boy, the testicular volume is 0.59 mL.

B. In the US of an 11-year-old boy, the testicular volume is 0.84 mL.

C.Inthe US of a 13-year-old boy, the testicular volume is 7.06 mL.

'G

Fig. 3. US shows inhomogeneous echogenicity in the smaller left testis of a 20-year-old male with a history
of mump orchitis 4 years prior.

Left testis

Fig. 4. Testicular atrophy by testicular torsion in a 12-year-old boy.

A. Preoperative US shows avascular inhomogeneous testis.

B. US on the 18th day of detorsion shows some vascularity in the testis.
C. US after 11 years shows the testis markedly decreased in size.
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Fig. 5. Various locations of undescended testis.

A. The undescended left testis in the inguinal area.

B. The undescended testis (T) located at the inguinal canal is combined with hydrocele (*).

C. The undescended testis in the peritoneal cavity proximal to the inguinal canal shows homogeneous echogenicity with central hyperechoic
line (arrowhead) representing mediastinum testis.

Fig. 6. Undescended testis in a 14-year-old boy.
A-C. Axial (A) and coronal reformatted (B) CT and US (C) images show the undescended right testis (arrows) with diffuse punctate calcification
in the peritoneal cavity, proximal to the inguinal canal.
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S0 g Aat Agzhato] a] o= AlS)R g2 nlgolol] SHFGTE AoloflA] HhAYSHE AfslE
e 2ol 1Y AslR Eo® ﬂit%‘ 9| 2] Z0] fIx|5h= Afsllt Wiz o] &7go] of
FofZieh. MsllF 272 80%-90%+= ‘HotollA] BAYSIaL oF 109%= Y502 WAsHH o] 5 14

oJste] Golellal Art == FFol WAt 25 24577 A5 HT o] £ 25]7] wigol
AR G2 S0l Sttt ZH=(incarceration) 6%-18% =0l A 4371 141 Dl‘?l °§°P
ollAE 30967} ABZITH(12, 13). Z-gufollA] whxLk g7hate A7} Brgsth o= %
o|1(Fig. 7), %ol w2 F7|e} M S wFHEE g7l o Fe] S R ER He EP(Flg 8).

2443 (Hydrocele)
Folol= Z/E710l ofal 118k Z9H(tunica vaginalis) Wjoll |7+ 2= 482 A3/ 3=

Fol2t shH, ofoll A S50l Qe &' T2 7P &5 @10l 24 ool -2 A E .

Fig. 7. Inguinal hernia in a 6-year-old boy.
A. Initial longitudinal US shows fluid collection (*) in the inguinal area.
B. Herniation of the omentum (*+) is followed by increased abdominal pressure during ultrasonography.
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Fig. 8. US findings of inguinal hernia.
A. Longitudinal US shows gas containing bowels (arrows) and fluid () in the herniated sac.
B. The herniated sac contains collapsed bowels (arrows).

Fig. 9. Diagram of the non-communi-
cating hydrocele and communicat-
ing hydrocele.

A. Non-communicating hydrocele
shows a fluid collection without ab-
normal connection with the perito-
neal cavity and normal obliteration
of the processus vaginalis.

B. Communicating hydrocele shows
communication of fluid between the
peritoneal cavity and the scrotum
due to patency of the processus vagi-
nalis.

Fig. 10. Hydrocele in a 1-year-old boy.
Longitudinal US shows anechoic flu-
id collection (*) between the visceral
and parietal layers of the tunica vagi-
nalis, surrounding testis (T), and epi-
didymis (E). Hydrocele by the patent
processus vaginalis is known as con-
genital hydrocele.
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A2H o A Gk FAeE2 H4e] w5l 9l 4= AL, Aol fle o=t B 4
lo] mefol| whe} funicular, encysted® 0 2 E75HK(Fig. 12) (14). Y4202 Msji Rzoz
UHER}7] 2ol Ass 2dat 2hdo] B asi, Hupdat o] gle wi AsiRe] FHoke 2
Ho| g 9 5}r(Fig. 13).

oote| M| EEat =5
ofofe] obo] 2457 ol S ml s TS A 0 Z4 19 olu) Ejsteitt. At st
, Wk, LR S0 whALEo.= Ajsli Sgolut ol Lo ol 4%

[o pa s
Eo =93 4Fo] WAE 4 Qk(Fig. 14) (10). 22} A7 dolel fAlsHA| Bl

YAFA o2 WAlT £ S| U] MR ek S22 34 wEHEole} sl 34
TEH-R NI, 18 G, D TS Rsk B0 @ So| £k Alo|), YurH o W

Fig. 11. Acquired hydrocele in a 2-year-old boy.

A. Longitudinal US shows increased vascularity of the testis and epididymis, and it is diagnosed as acute
epididymo-orchitis.

B. A multiseptated hydrocele (*) is adjacent to the testis.

Fig. 12. Diagram of the funicular hy-
drocele and encysted hydrocele.

A. Funicular hydrocele shows a fluid
collection along the spermatic cord.
Fluid collection communicates with
the peritoneal cavity but not with the
scrotum.

B. Encysted hydrocele shows a non-
communicating fluid collection trapped
in the remnant processus vaginalis.
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Fig. 13. Hydrocele of the spermatic cord in a 2-year-old boy.
Longitudinal US shows communicating hydrocele (*) confined to the inguinal area and separated from and
above the testis (T), without extending into the scrotum.

Fig. 14. Incarcerated ovarian herniation of the canal of Nuck in a 5>-month-old girl.

A, B. Non-contrast (A) and contrast-enhanced (B) axial CT images show herniated left ovary and adnexa (arrows) with high attenuation, sug-
gesting hemorrhagic necrosis caused by incarceration.

C. Contrast-enhanced reformatted oblique coronal CT image shows a non-enhancing left ovary (arrow) with peripheral rim enhancement and
displaced uterus (open arrow) to the left side.

B agtedat ngt-2 gt (Epididymitis and Epididymo-Orchitis)
X1%7] o]0l WAlsH TR Tl e ciR ko] W, WHolx] Ast Zelo] ket 4
Apo] 9l mghg nje} Rngke} 1eko 2 kel 719 i, 04 ofa} S AL27] o]dol Whashe
_]

=5
G2 A 7130 A aloz ABHHH(1). - $ Ao T/ GnlEt s
(o]
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Fig. 15. Acute epididymitis in a 4-year-old boy.

A, B. Grayscale longitudinal US (A) and color Doppler (B) images show diffusely enlarged EH, body EB, and
tail ET with markedly increased vascularity.

EB = epididymal body, EH = epididymal head, ET = epididymal tail, T = testis
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Fig. 16. Testicular intravaginal torsion
in a 10-year-old boy.

Transverse US shows a homogeneous-
ly enlarged left testis (T) with decreased
vascularity, compared with the right
testis. Twisted testes were saved dur-
ing surgical exploration.

Fig. 17. Testicular intravaginal torsion
in a 15-year-old boy.

The testis (T) is enlarged with inho-
mogeneous echogenicity and non-vi-
sualized vascularity. The torsed testis
was unable to be saved during surgi-
cal exploration.

Fig. 18. Testicular extravaginal torsion
in a 6-day-old boy.

The twisted testes were not viable dur-
ing surgical exploration. Color Doppler
imaging shows an irregularly shaped
testis (T) with inhomogeneous echo-
genicity and non-visualized vasculari-
ty. The peripheral hyperechoic rim (ar-
rowheads) represents calcification of
the tunica vaginalis, suggesting pre-
natal testicular torsion.

(paramesonephric duct)2] ZHolE=2 thAl 71

oI} 18 B ngte] AR B 1

& F2EE Holth B2 52U SR, 174 (pedunculated), A
)-

57 BolckFig, 19
For Helrk, &7
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gotollA shH, 2450

Ak
=
3 T S/ 3/ 1EEolu dE

717} 714 Q3L Dol T2 Ho ARk oF 30040 A] Ao F&2 Ho]1

97131 o] Al7]ojl= 118k MK} o B3t) 9)AfolLt S0 <
Ak, 21). 28 ufol|A] B

, blue dot signe B 4
=

1+ o} 3+ o Z(mixed echo)Z &
A 4= }lch 5.6 mm o)/ AR 1 H&7] = G7-S o ASHH(Figs. 20, 21) (19).
o4t

Fig. 19. Normal testicular appendix
in a 1-month-old boy.

Longitudinal US shows the normal
testis appendix (arrow) as a round
structure that is isoechoic with the
testis. It is located between the epi-
didymal head (E) and testis (T).

Fig. 20. Torsion of the testicular ap-
pendix in an 11-year-old boy with
acute scrotal pain by trauma.

Color Doppler image shows an avas-
cular complex mass (arrow) separat-
ing from the testis (T). This was con-
firmed by exploration of torsion of the
testicular appendix.

E = epididymis

Fig. 21. Torsion of epididymal appen-
dix in an 11-year-old boy with scrotal
pain.

Longitudinal US shows an inhomo-
geneous hyperechoic mass (arrow) at
the epididymal head portion above
the testis (T). This was confirmed by
exploration of the torsion of the epi-
didymal appendix.
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(treatomas) @ F&dEL(yolk sac tumors) Z2+S AFE71743 (prepubertal type)2t AFE715

3 (postpubertal type)_fi' THEoto] BR5tRlth Aotolal= AE713Y 7|3 S (teratoma, pre-
pubertal-type) (50%)x} AFE717% HEdEY(yolk sac tumor, prepubertal-type) (15%)°] 7+
& E5}t(Fig. 22) (22). ol &5 4 7e' 4= o YZZF(lymphoma)r} B o] g0 2 7}
F 55t Mol Yot vghe Wy X8 ¢ 53] AWshs F-9]olth(17).

H ok F-F(epididymal cyst)> F-112te] o] HRlojAe A 4= Qlom AHA7} Erysh 7
F ¥¥(anechoic lesion) -2 HQItHFig. 23) (23).

W

Q.
ok

of

w
=
—

T3 (epidermoid cyst)}2 U5 Gl 22 24 FFo= YR 7P S5 A 1% F
F)ojr] obg 7Hs/gdo] @itk Tl Alzbel AJ £ (intraluminal keratin content) 2.2 13} 2}
(keratocyst)o|2tale B2t} o F4] gF2|S Eo|n Jutile] 2 (onion ring/skin)S Ho|H
A<t a4 Y (maturing epidermoid cyst) 22 s &= QITh(Fig. 24) (24).

A ™M= (Varicocele)

JAbol| Qe il Hol= 113 Ju(pampiniform plexus)2] H]7gAA Q1 #7402 v

Fig. 22. Mixed embryonal carcinoma and immature teratoma in a 17-year-old boy.
A. US shows inhomogeneous masses in the testes.
B. CT shows metastatic lymph nodes (arrows) in the para-aortic areas.
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Fig. 23. Epididymal cyst in a 10-year-
old boy.

Longitudinal US shows an anechoic
epididymal cyst (arrow) in the epi-
didymal head (E).

T =testis

Fig. 24. Epidermoid cyst in an 11-year-
old boy.

US shows three hypo- and hyperecho-
ic nodules with echogenic rim (arrows).

2 Ssieth. tiR2o] el =rolr A4

oflM Ak wet e Foll 2o Y
Ch(Fig. 25). AP 7= 118t
form plexus)2] Tk(valve)2] £

e SRl fages

)
=

2o SEPhA WAIRTH1G).

24 B Z(Scrotal Edema)

o4 B4 294 B (acute idiopathic scrotal edema)S 5% §lo] 27| Sigo] 21 FHt
o] 7] = elo|t}, 2 104 o|stollA] WAL glo] SR HIA|R el 2], ¥
wEZ 7 S S gelg

(angioedema) 0.2 F=3ch 231t JAoA = FAY
4 eK(1). HokE 218 glo] A RE] AT oF 2096014 AHEERITH19).
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Fig. 25. Varicocele in a 15-year-old boy.
A. Longitudinal US shows multiple
anechoic structures in the suprates-
ticular area.

B. Color Doppler image shows vascu-
lar structures next to the testis.

Fig. 26. US shows multiple tiny non-
shadowing hyperechoic foci in the
testicle of a 15-year-old boy with mi-
crolithiasis.

12 0|M|IZM(Testicular Microlithiasis)

A7dTH(seminiferous tubule)ol] ZH&o] F2E = deo 2 this 2As| HaHT), Hol= gt
HollA] ThA 7l o)/de] &9 (shadowing)o] gl Aol 5.9] 2k H(foc) &= E It 13t njAZ2

A2 eS| 2o M| d A4S (alveolar microlithiasis), 221 E S5 (klinefelter syn-

drome), A A M| 2 Sk o] th(Fig. 26) (1).

S ZM(Scrotal Calculi)

2271 o]} ol wheh 4151817} A7) ko]t 2 anstoll A HolA LjekA] -2 Ujol] 2}
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Fig. 27. US shows a small mobile hy-
perechoic extratesticular lesion with
posterior acoustic shadowing (arrow)
in the scrotum of a 1-year-old boy with
scrotal calculi.

Fu7 wEolty=t ol & & 24 &2 3 15 (scrotal pearl)2t SHCH(Fig. 27). 2F 2960141
o gt

Holt 3102 Buso] glon ig4Fol Y BAjolM 41% JEE F o 5] Belckz),
2z

Slok o], dolel Hade] chyet HelRet g1 Aol el els) Hgtet. g 2717
AL Holx] %S wh B NFOI} 1Y 58 2 Awlo} k. Golglt 2B 3t
ATET FFL MR o] ofets 4 9] mhRo] HAe Yo 2gukE AlYsiolshel 7
871kl ojs) % 1 glofof Btk g S30| Sl A R UEY TR N, T G,
0% 4] 2 BaE HAY) o, o 5o 278 SA|sto] 2 4 Ylolof Ak o] F
1% ol YT 2 442 WAE hi SFUTL A DL o] B A7IE 55
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