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SEAAEBRMBIR A JFk: BB N AR 5 AT R 52 52 U8 2 R I 58 AR /5 B B8 7= BE U7
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Abstract

Objective: To investigate the associations between postoperative detection of testicular microlithiasis
(TM) on follow-up ultrasonography and age at orchiopexy, preoperative testicular position, and lat-
erality in boys with cryptorchidism. Methods: This retrospective study included 300 boys who under-
went orchiopexy for cryptorchidism at our institution over the past two years and completed postop-
erative scrotal ultrasonographic follow-up. Patients were excluded if TM was present preoperatively,
if testicular atrophy was documented, or if significant concomitant conditions that could affect image
interpretation (e.g., hydrocele or inguinal hernia) were present. Follow-up ultrasonography was sched-
uled at approximately 1 month postoperatively, with the last follow-up to 12 months; the median fol-
low-up duration was 6 months (interquartile range, 3~9 months). TM was defined according to the
ESUR consensus as multiple punctate echogenic foci within the testicular parenchyma (typically <3
mm, without acoustic shadowing) and graded as limited TM (<5 foci per field of view) or classic TM
(25 foci per field of view). All examinations were performed using the same ultrasound system model
at the same hospital, and images were independently reviewed by two qualified sonographers with
consensus adjudication. TM rates were compared across strata of age at surgery (<24 months vs >24
months), preoperative position (suprascrotal vs inguinal or higher) (note: in this study, “high scrotal”
refers to a testis located relatively high in the scrotum that had not reached the normal position and
required surgical treatment), and laterality (unilateral vs bilateral) using the chi-square test or
Fisher’s exact test, and crude odds ratios (ORs) with 95% confidence intervals (CIs) were calculated.
Results: TM was detected in 24 of 300 boys (8.0%) during follow-up, and all cases were classified as
limited TM. The TM rate was higher in boys operated on after 24 months than in those operated on at
or before 24 months (12.26% vs 3.45%; P = 0.005; OR = 3.91, 95% CI 1.42~10.77). TM was more fre-
quently detected in testes located in the inguinal canal or higher preoperatively than in suprascrotal
testes (11.24% vs 3.82%; P = 0.019; OR = 3.19, 95% CI 1.16~8.79). Unilateral cases had a higher TM
rate than bilateral cases (10.53% vs 3.64%; P = 0.045; OR = 3.12, 95% CI 1.04~9.37). Conclusions:
Postoperative detection of TM on follow-up ultrasonography in boys with cryptorchidism was associ-
ated with older age at orchiopexy and a higher preoperative testicular position. The association with
laterality should be interpreted cautiously due to the limited number of events and warrants valida-
tion in larger cohorts.
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1. 518

f& 52 (Cryptorchidism) & /N LH Wil JRAEFE RG e R At 2 —, HImRS L RaF/EE 2. 2
FUI A iR RS T i DA L AMB S IR RRE[1)-[3]. AT 3~6 N H AT REHILE K TR, Rtk %
FEREWAE 6 N AR RITE 5512, IR 6~12 MHSEMRTAR, RIBAET 18 MH, DUHNE 24
KA B AR R4 SR I B ARz A 8 UL 1] [4]-[6]. SR Gl Bttt R i S8 F R IR T W, 48R
JE IR FE R B AR 2 R R IR IR S5 [7]-[9] FARBHIAMKC RBVAFEA KL R, HrlaEmA S
BE V7 AR S R I AS H[10]-[12]

52 FUAR/ N4 i (testicular microlithiasis, TM)/2 BHZERE R o LA ssOfR a8 [0l 75 R I, P 2 HUPEBTRIE 43
fii. ESUR HLRFEH, TMlHERINER <3mm K2R SRIREIFE L. TR, JF 7 iy 45 fdt
HH XA BRI (<5 ANPLEF) 5 28 #U8 (>5 ANALETF) [13]. TM KIIRG IR & XAFE S AR R 5%
FUETEAN IR AR EADE, (HEHILHRIE TM Righ A& MA G R R (ke s/ T A4, BEAE S AL
B EAEA . FME )BT RGBT, ST TM 8 % A 7K 8 H e 0 A a7 [14]-[16]. JLEA
REIEHE AR, T T™M TG ME 5 B8 U7 SRS Tk = — B 45 W [17]-[19].

FEREAREREVSEEE R, B0 BLEE I TM. FARER (T3 A 8 RN K). RiT2 g
(SR B BB A2 ) S A ) (B AU/ P RESR R AR )R B 5 i 50O e S TM R ARG, (R4
XA G NI S UEAE TSR AN 2 o DRI, ASHIF 72 BBt 3 A B e o P AR B B R SE BE D BA A, R TM
RAEGFRFEE . Raihr B S5m0, ARG E S5 )@t 2%,
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2.1. AR SHR

K BB BA BRI TE 5925, NS AR B 4 DR o 52 2 52 T R 7 I 58 FOR Ja B D78 7 A 10 7 L
300 il WIFLIT SRAABAC L G 2 B e, P SRV TR0 M F 1047 B 44 A AL PE

2.2. MNSHRIRE

IINBRE: (1) BIBRZITRS SRR P AR (2) REsEMED—Ru SV (3) IRRTRE
e, TR TRERS . ARATALE X MHNIE S .

AFBRbRIE: (1) & IR SHIEBURAE IR AL (2) RATHES Ci8n TM; (3) SEAESR: (4) Hfhnl
RE MR B A5 CH 1352 B SR A PR 15 O«
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TEEREEAR). XN T IEERMESE, R T RIS 0 RS RS2, A FAE NN HRER AR AE T
DA M N0 25K I R B AR A )5, I U0 1 S B e D) 11 56 BROPF I S8 L R R R, Rl
AT ARG 8L G RN, RATREFRIRT AT ZE 57 A F ARG ARG TM A R 2% 5
M o

2.4. BE A RSREE
REERHEFEEL 1N, KRBEHE 1208 ABEvie a6 >3 (U 4a4AzEE 3~9 N H).
25. TE5ENX

gifmArE: REHUHEA LG HI TM (2/1). TM 255923 ESUR LR JAHRER: £ AL
S A T2 R R CIRBRIEL A LR, B <3mm, SRR 4% PALET A A H 2 v A R (<5 ANMALEY)
H2 MM NI AHT TR BE VA A AR — R B sE i, SR A — RS e v e e — i
SHEARR G . GRS 5 e EIEANTE) o BRI P B i 44 HL 24 B8R (R 75 R AR S i3, O
A BN TR R 8 AR TR I TM B0 IRA (e D &)«

BIRA R (1) PARFER: <24 Aik5>24 A (2) RuThiE: ARmmaitRet, fRE 5K
R G Iy B A ERY 5 CPAgE ERYY bR (3) M. ERA

3. GiirE Rk

TR B (%) . WEBARSEERS TM KARI5EE, K Pearson y2 kil ; 45K A
FE/INBEA B YT S AT /NS D Fisher FETRGSG . 208 & DL HLE EL(OR)#E s, FH48 H 95% & 15 [X [A]
(95%Cl). fade/KiE o =0.05, P<0.05 AZRAG ¥ L. Guit/#r{#H GraphPad Prism 9.0 &%k {4 58
M. BEAk, FIE TM FHAEEUD(n = 24), ERERSPREA LD @A s “FARER(>24 H# vs
<24 Fi%)” F1 “CARFIAE (A LA E vs BIZE EAY)” (XU E Logistic AR, HHATIRRMERIES
M, DAIBPEHE RS TM KA RIS BTN 91K FH G0 — B TS 52 0 e[ e R 4%
ARAAZEGRZ AN 2R, RANFEIEEA,

4. R
41. BEER

Feg N 300 BIFE 2 AR SEBEVT L, ARGBEVHEFE KB TM 24 ], BRAERN 8.0% (24/300), ¥ NFH
PRI DE). BEVIRTIRE ARG LN ERER, KIRE 12 0H, Ayt a6 A~ H (DU hriE
3~9MH). MRS SHEVIERIE 1, TM KIBAEISH 5 0 JobniE WL E 2.

Table 1. Overview of study participants and follow-up information

1 MRMREMEHESHE

S (n) 300
T™ K (n, %) 24 (8.0%)
™ 532 A IRAL (e ) 24 Bl 247 0 Bl
Wi 5 o 1) REL LM HERE R KIRE 12 H
Wt 5 IR 1) % 6 > H (W ke 3~9 M H)
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Table 2. Ultrasonographic diagnostic and grading criteria for testicular microlithiasis (TM)
F* 2. TM BRI S S RinE

i H FrRAEREIA 225 Lk
FEARRI BASLF ALK AR E AL, HE <3mm, B LHEE [13] [14]
DR HRA: <5 ANEF; S, >5 ANRILE [13] [14] [16]

42. TEISEERS TM ZEREE
AFEFARER . ARRTALE S MH 72Z B TM RKAER I 3,

Table 3. Contingency tables and incidence of postoperative TM according to different stratification factors

# 3 TRESBEAREARE TM RERFIBRREER

A )z T™ A (n) T™ FE(n) &it(n)  TM ERAEZR P {E(Fisher)
5(FHFELA 1 140 (%€ EAL 73
<24 A% B, MERRvE AL, i, RERVA &L B 145 3.45% 0.005
7 4 f51) 67 )
FRER

19 (FH%E -7 4 136 (91 & 58
>24 Bk B, PERRvA AL B, RV R UL R 155 12.26%

715 f1) 78 )
. RS 78 B LA - 7 19 150 169 11.24% 0.019
ARATHLE
i 5 126 131 3.82%
R <K 1] 20 170 190 10.53% 0.045
) 53]
AN 4 106 110 3.64%

FE: D TM RS, PR JEIR S Fisher MBS 16 45 5
RN R TR, FARER >24 HEs ARAT % R0 E B m (188 & LA L) K mika s 5K S T™M
KA RS THEA (3 P < 0.05, W3 4).

Table 4. Univariate analysis: crude ORs and 95% CI
F 4. BERDH: #H OR 5 95%Cl

K% (BT vs %) ¥ OR 95%CI P {& (Fisher)
FARER >24 A vs <24 A 391 1.42~10.77 0.005
Y NGIEVACS a8 B VA - vs BHEE I 3.19 1.16~8.79 0.019
51 A vs XU 3.12 1.04~9.37 0.045

4.3. MIAFE Logistic @Y

Table 5. Bivariable Logistic regression analysis of postoperative TM in relation to age at surgery and preoperative testicular

gsét.m;*fﬁﬁ%'—ﬁ*ﬁﬁmﬁiq‘*}ﬁ T™M ZE MW £ Logistic EYA5 47
B3 sreH(Z 1) aOR 95%Cl P1E
FARER >24 Fik(<24 A RSHR) 3.57 1.29~9.92 0.014
ENGIEDA JE RV B DA L (B 2 B2y 2 1K) 3.10 1.11~8.61 0.030
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TER R HTEAL L, B FARER SR EN AL R Logistic [HABR . 2R ER, FRER >
24 I RO E N IEBOE B A BTSSR G TM R ARSI (I 5).

TESN R TR b, DR FARER SR BN R Logistic [HIAMRAL . 250 EoR, 1EH
HRIEE, TARER >24 HRRVIEARE TM K 4R MK (aOR = 3.57, 95%Cl: 1.29~9.92, P = 0.014); R
HiA B IR RE K UL EIR ARG TM A 35 A ¢ (aOR = 3.10, 95%Cl: 1.11~8.61, P = 0.030). #&/~F AR
e AR BT e NRR AT TM ACERISI AR R R 2K .

4.4. ERRR
NETEMEE, #0E TM KRR OR M HLEE R LK 1~ 2.

TM rate by strata (95% Cl, Wilson)

TM rate (%)
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E: Age= FARIER; Pos= Aui{LE (Scrotal-high= FH%E L Inguinal+ = B 2 UL L), Laterality
= filH(Unilateral = 5.411; Bilateral = XXU). ZFEARTE n %0 2 R E1% .

Figure 1. Incidence of TM across different stratification factors (Wilson 95%Cl)
1. AR EEZER TM &2 (Wilson 95%Cl)

Crude odds ratios for TM (95% Cl)

Age >24m vs <=24m -

Position Inguinal+ vs Scrotal-high -

Py
@

Unilateral vs Bilateral §

Qe —————————————————

0 Crude OR (log scale) 1
e BN BZE, BN OR=1. Age: >24 Hi% vs<24 A Pos: MBI K LL ER vs [
FE, Laterality: {1 vs XU .

Figure 2. Forest plot of univariable crude OR for postoperative TM (95%Cl)
E 2. RiF TM %2 E =18 OR (95%CI)FRIkE

=
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5. #ig

AT A OIE PR RR SR SRV S, (ERR € IBE VI B W (R G4 L M EiRE A, RiRE
124H, Fhr 6 N H)AWEES] TM B4R N 8.0%, HIJAHRA(BEDTE). HE TM HEHR D (n=
24), AWV ETNE, EALEFRER . RATELMHES TM & H <. SRER: F
RAERE >24 AR RATALE NI UL LSRG TM B4R E M, 5] 2 80 5 m o, sk
5 AFEFEIE T CHRE ) L R REEAREREVTH Bt TM” (TR, DR R B UG E S KU A R
THDPPUEYE . 5B N FARFERE 5 AR FTA B 0] REAFTEAH DS (G L) 1 i T, A 5t — P RS
R 2R R & Logistic [FIHMTIRRMEARZIE, SRERZHEMERIEETS TM KA REHEL,
PR P RE 2 A A FIHLHI A S TM RS H XU .

KT BEREFRIL, EAU 5 AUA 2555 m 08I 6~18 N H WETFAR, DIGEA F M5
Jr FF: ARG ze A i g U [1] [41-[6] [9] [10] [20]. FEREIAN, #R4EZ AN JLAMEHZ OIS, 2 R —DEETT
R, ARCPL 24 HESNRHAT O E, RII>24 HESYH TM KA R EE 5 T<24 Hik4H(12.26% vs 3.45%, OR
2] 3.9)0 XPE/RLEIR FART] B 52 M 75 AR B FEIABE B i) (B BB AT 0% il 8 o SR AL A e BA i
SRR NE SRS AP, B LRI SRR E R AL R R . B TM S
B 2 [A]FFE—— X B, (R A AT S SR IR S R e hn 35, HAERS SR 5 BE U7 Hh 1 tH B A3 90V E [14]-[16]
b4, Pettersson 55 (1 R FEAHI Fi et Ba S8 VR 7 AR 8 5 52 Ju U AR G, SRR “ BB 17 SimiiA R 45
JAZAAFERR R [3]. BT R MRS R, B8RSRl “BF R My TM &t RS 3E 327w
A& [10] [11].

AwFi, MR & UL EALE R TM KA 2 T 12844 (11.24% vs 3.82%, OR £ 3.2). ARHifL
BEEE R NI SR I, AR AR B AR E B AR R R IR B R,
B GEAR GV HIL TM. BT FAECA IR, 0PR8I 5IERA R G I g s gt et K
RAE T RFEA % =0 BUdE— 040y, A BT FIWT R SAEEN B RS . ME B LS, ESUR JLiRTE
TM B @O B “ RS/ FREA R BRE S2 e R FRTRE R > EH R E R —[13], X
HIRATWERN “Tba ARG TM EZ W (45 1A 77 17 EAR.

AW T s M B 52 1) TM & AR 3R 5 T XU (10.53% vs 3.64%, OR £ 3.1), {HXUI TM FHAEHX 4
i, 95%CI #%5, FERAGTHATRE o 1%L R T7 ) 55055 I PR B 5 U A] R4 56 B B i R 1 = ) A
FA—H, BILFEE SRR R . FTRER . (1) BBV 7 b B & 5 5 AR AAEME
Z5, ATRERCMIRT AR (2) XUMIRE S B LRSS, AP RENE 5 FE VMK JT I AT REANE]: (3) 5T
BEAFTE AR EIR 2R R (B RIA 7 & 2AAERL. RJG M AteeArss). Nk, MBS ETREEHE, &
B AR I BE FE R B3k — 5 T R 22 IR 5K Logistic [B1VF, IR BE T H B AR DABRARAS 0 (i 175

MAEAR 2 , AN FU kT LSt S L BN, A] AR Ja BE V7 B B ) AU 43 2 58 (it B Fe s S«
(1) >24 ABFREIVEARE 1~12 MH W HE AR TM FERER; (2) Aih &5 mE (A K& LA
) RIREEE Gy TM G S 8 B a] FH 1 112 1 T 5 B 7 SR s R A A, 8 oot v 107 EL T AR AR08 oK 14 58 L
SRV IR B R IO R S MRS MRS IR bR V3R AR UL in) s . TM OUHA PRAY) 2 B de K AR Tl
SR HAMRE R R EHEEKY; U RAERERIER K, EEREEERRERE, FIRCE
ARSI AFAE[13] [17]-[19].

AW TR A O RIBE ST, W RRAAEE RN 515 B . T TM SRR 24 4], JyikkGefbisiy
WA S AR EM T, BRI REZ B Logistic [0 AR IE; Kt H AT 45 5 9 BB 20, T RE2
FIFRARVRI R . Bhah, RAERARE T 5 1BE VI 8] & A Az BE VTN R, (EAMA R B RS B AR
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KU, BN

RZFVIATRE TM R H o JREE0T S WA IR I B 2L itk EAh e 2 R BA, IABEU A% B&
OB SRR A AR B, IR S RAREAC T i 23 B (1 BR AR 5 0 i ) ROR T 7 B = 20 TU IR 3 J2 3 W o
AW FUIEL AR LG — T AR R BRI NES, HIREIEEN A FEARKXZE TM &4 K
B AT ELEE R, ARSI R AN KRR W& 2 AR BIRIRT FCE— 20 DAl

{eIE =R

AR FLE AR )L E BT R PR BE 2 2 o A kil (B it 5 . AHCH-IRB-[2025]-026) . AHF 52 Ay 1] it
PEWETL, SR BB D) AR S FORHATIE Ak o i, AR EEZE 5y 2 b AR e S 3 I N 15 [+
o A FU S It B B AR HE AR OGS B (Rf/RSE R E 5 ) A OREDR,
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