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[ Abstract] Objective To Evaluate the clinic effect of two-staged laparoscopic Fowler-Stephens
orchiopexy in the treatment of high cryptorchidism, and compare it with laparoscopic orchiopexy treatment
without disconnecting spermatic vessels.Methods A retrospective analysis was conducted on 20 cases of
children with high ecryptorchidism who were treated with two-staged Fowler-Stephens orchiopexy from
January 2015 to April 2019 (F-S group). All the children in this group had unilateral cryptorchidism, age 6 to
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18 months. The average age was 13.5 months. Seven cases were on the left side, and 13 cases were on the
right side. There were 20 control children in the same age group who were treated with testicular fixation
without disconnecting spermatic vessels, age 6 to 18 months. The average age was 12.5 months. Six cases
were on the left side, and 14 cases were on the right side. Testicular ultrasonography and sex hormone
examination were conducted before operation. F-S group met the indications for Fowler-Stephens surgical. In
the first stage, the testicular vessels were doubly clipped at a site away from the testis in laparoscopic,and the
second stage was scheduled about 6 months after the first stage. The children in the control group were
treated with laparoscopic orchiopexy without disconnect spermatic vessels. The two groups were followed up
to 6 months after the operation, and the testicular volume and sex hormone indexes of the two groups were
measured. The testicular volume and sex hormones before and after the operation of the F-S group and the
control group were respectively subjected to a self-control study, and a hormone comparison study was
carried out between the two groups of children. Results  Both the F-S group and the control group
successfully fixed the testes in the scrotum without tension during the operation. In both groups, 20 cases of
testicular positions were reexamined 6 months after the operation without retraction. All the patients had a
viable testis in scrotum after operation. Two of F-S group had an atrophic testis in the scrotum, and the others
had a good vascularization detected on echo color doppler ultrasound. The average testicular volume of F-S
group was (0.34+0.16)ml before operation and the postoperative one was (0.38+0.13) ml, P=0.089, P>0.05.
In control group, the preoperative average testicular volume was (0.40+0.14) ml, and postoperative one was
(0.40+0.15) ml, P=0.933, P>0.05. The testicular volume of two group had no significant difference. Sex
hormone reexamination: Testosterone (T), estradiol (E2) and luteinizing hormone (LH) did not change after
operation. Prolactin (PRL) in F-S group was 13.44 pg/L before operation and 12.3 wg/L after operation, PRL
in control group was from 15.45 pwg/L to 10.34 pg/L, P=0.732, the change of prolactin (PRL) has no
significant difference. The median preoperative follicle stimulating hormone (FSH) in the F-S group was 1.18 U/L
preoperatively and 1.61 U/ L postoperatively; the median FSH of the control group was 1.21 U/L
preoperatively and 1.1 U/L postoperatively. Compared between the two groups, the postoperative increase in
the FS group was higher than that before the operation, P=0.032, P<0.05, the difference was statistically
significant. The median of progesterone (PROG) in the F-S group was 0.25 nmol/L before operation and
0.17 nmol/L after operation; the median PROG of the control group was 0.56 nmol/L before operation and
0.24 nmol/L after operation. It was lower after the operation than before the operation, P=0.034, P<0.05, the
difference was statistically significant. Conclusions (1) Laparoscopic Fowler-stephens staging operation is
an effective method for the treatment of patients with high cryptorchidism, and it is worthy of further
promotion. (2) Disruption of spermatic cord vessels does have an impact on hormones changes. The choice of
this surgical procedure should be carefully and fully evaluated.
[ Key words ]  Cryptorchidism;  two-staged Fowler-Stephens orchiopexy; —Laparoscopic; — Sex

hormone

Fund program: Research on the Application of Clinical Characteristics in the Capital
(2171100001017223)

DOI:10.3760/cma.j.cn112137-20200319-00839

Bt S22 /N LIBFRANBH WL SE R IBHE o s FARS BILTERER K SEALIIRERY

FosE (5 BR SR R 2 20%. 1 o7 B 52 PR 52 Loy

+3521-

o NER KR, SRS B LS LI 2 IR, — B
FERRETF RS T E TR IR 0
B2 119 P R B 2 A8 L, 2R FHYUTIIORG % 100450 M
i 52 URE 2 P 2E N 1) Fowler-Stephens R =0IR 7767
{H Fowler-stephens vam .G ey NS RAINT i e EQ&*
HOGHN ST A BB SR T 25 ) S B2 LR 4, Pl L —
BAEESUL, PR SRHOR M K, E S T T
AR BB i KR b /D 2R 000 A8 S S8 AL SR B 1Y
W3R, 4515 Fowler-Stephens AR T3, A5
P O BT RS L2 LB R/ S R
AL, 3R 8 2B Fowler-stephens 73]

MEE5TTE

— RS

LA S HEBR AR 1 5B LRI BT B L2
BZ e /N LI JRAMBHE 2015 4 1 H 2 2019 4F 4 A ik
B EERLD AR TE A HEBR A v 35 B 7 B
SR, T BEHE A 0 28 M8 s 45 R DI WoRS &R il 4
I WS oM e 8 JL/E XA, R
Fowler-Stephens 73 Hi ARG 7 1) 20 171 l%ﬁL [SEESS
JLCTRTAR F-S 21) g AR - (1) I PR A A S8 75 A
EIZ M AR SR ()W 6~18 1 H 5 (3R



+3522- A pE AR 2020 4E 12 A 1 HES 100 #5544 1 Natl Med J China, December 1, 2020, Vol. 100, No. 44

SRR e T AN I o SR L e
Fowler-Stephens F- AR 223K o X B 41 40 A F o -
(1) I PR 2 AR K 75 A A ffi 12 Sy 0N 1 67 et 52
(2)4E 1% 6~18 1 H 5 (3) AR af A B MRS R A
B DRSS IO VIR 2R L8 RE PT84
[E]E AR

2 HFBRARAE : (1)5 I HAB W IR R Y 8L
(2) Sl S Husdn SEILL E AR Q)R L
PLBMITTZE AR s (4 KRS AL

3B IL—FTTRL AR A0 A HEBR AR 2 X
F-S 4120 1B YEEIL, 4Rl 6~18 1 H P4 13541
H s ZeMBE=2 7 61, A RS2 13 4915 % B 28 5 20 491
FBHEIL, F 6~18 1A P 12.5 40 H s Z2 Ml
SEO M, A MR SE 1441,

4 ABTR LA ) B SRR 4 28 28 i Tm]
B A E LRI 7 B2 TR

NS W RES

LE-SAHF AR BILTFEML, & B REEE1T
SERE  WRLHTER D PR E Th T K 2y
0.5 cm, ELAL T BAMEHE 5 mm E8 4 (Troca) , FEA
Co, # 7 R B, & J1 10~12 mmHg (1 mmHg=
0.133 kPa) , it f& 1.5~2.0 L, A S0 B R &
WA E O EET W A WA AE 24
0.5 em BEY) T, B A 245 mm Troca, 72 7
T (2046 e )AL TE X BT 5 1L S
HAERIMAE 2 2~3 cm, LAZLEFT IR 45 TR R A
BELEBTT 350 , WL 52 LML Iz %270 10 min, SEALE (AR
DA 5284k, B Hemo-lock RS 22 M4 0o 2 38
evin L IEZ5FURE R IMAS , DI s B2 5Y 1 25 ks 2 1.
B AR REHITALATIRNE, 8260, 61 H
J& e B LB MR A M —#H) 1, S BT IT s A1
AL RS N M IR A8, 1 T IRV 4 T 4R B 200
VBRI KRG 2% ] S2 R AR A R e ) T U
AR R M S5 E Z AR e, R R
B HCTA) (8 1078 A8 30 5 o o 52 ML R BV 4 T o T
e, ZRseavIn,

2% R FAR 1 : W] F-S A FAR —FE TS
1, B ANE IS8 M Troca,  HH AR P34 11 215 T i)
PRATSEAUOLE, BT o MBS Ui B PA ARG 2% 1M A8 %
kG M2 ROE T T2, B2
YI,

3SR bR X R Ry B MU I B T 1 SRk
[ AR o T ARFGAT S AL A A A S R K A
PR UM A A 58— R 14 7:00-9:00 25 i 4 &b

Jo) w0 SR M AR O I R R R
(FSH) BRAE B (LH) 2L 3 RO ek
Mo ARJE64H T2 1 7:00-9:00 7 (&4 71 H
bR L, AU SR FSH O LH LR, HK
SRPEDARTI . [FIR A A SR LR 75 I SR ALK
(Kx5ixJEx0.521),

4. et b B B R H] SPSS 20.0 Giit2- 4K
PEEATAC R, 55 B A BB S A TF G
ER S HAES R R . THRBORER I % £ 5
FR AR EIRAT K5 . L3 Fowler-Stephens 43
WIFARBIUARTT ARG IR S A 520K
INHIZRAR [T A S 4 S5 % R 2 25 57, XUIAG:
5, Kr 5 K E «=0.05.

# R

1.Fowler-Stephens 73 R 2 52 AL R 2 20 1]
B LEEALIIOR] [ € TN . R 61 HE &
2 ) S BT T4/ AR AR 5 i ]
HAm B S0 R W B 5 . F-SHRHTE AT
Z581(0.34£0.16)ml, R J5 S ALAFR(0.38+0.13)ml,
ZF G PR FARAT G S AL B %
A4 o XF BREH 20 B AR =2 AL RN (0.4020.14)ml,
AR5 4 (0.40+0.15)ml, LA 1151 S AU T AT
N, ERINTEG A

2. FHIRIIR KT < 4 TR 2H Boxt BRAH £8 L
AR AT AR J5 22 W 75 <0.087 nmol /L ( 1E % {H 0.42~
0.72 nmol /L) , M — [ 44 <18.35 pmol /L ( 1E % {H {5
Fil<76.1 pmol/L) , LH ¥J<0.1 U/L(iF #{t<1.4 U/L),
W22 G4 L. WAL FSH ERLER 22
HEE R EEI (R 1), PIZ] FSH fEFLER 42
(A TR R B8 98 - oK s I I B B - TR S AL
5, AP A IES 93 A, A7 M 37 B A Mann-Whitney
UK 8. 3448 b (FSH, M 7L £ . Z2 )
Mann-Whitney U3 45 R UNTF (£2), H, FAR
HIE LU, W 2H FSH T S 22 BRAR , P<0.05, 25 55
AUt S, AN RS R (8 1,2)

it

B S22 LI/ N LA PR A B R G S KA
JE BV A LB H LS, 7R = L R AR R
1.1%~453%, 76 J&£ H L % B & W R~ 1.0%-~
4.6%" s EFBORN IR F I EEHFEK,



rRABBE AR 2020 45 12 A 1 HES 100 %55 441 Natl Med J China, December 1, 2020, Vol. 100, No. 44 +3523-

#z1 L Fowler-Stephens 73140 K %t HEZH TR A JE FSH MHEFLE Z2ER{EAS L

FSH(U/L) fEFLZE (pg/L) 2 (nmol/L)
il 1%
’ W il NG NG i R
FS4l 20 1.18(0.72-3.55)  1.61(0.77~447)  13.44(6.0~50.7)  12.30(4.7~86.7)  0.25(0.10~1.11)  0.17(0.10~1.95)
R4 20 1.2100.10-2.27)  1.1(0.21~238)  15.45(23~49.5)  10.34(1.2~36.5)  0.56(0.16~1.92)  0.24(0.16~1.47)
HE  FSH AR B i i =
%2 Fowler-Stephens /34 Ko xd HRZL TR TS FSH A Efifasasl  Em e AR MERE A,
e e 1903 4F: Bevan B[ IA 1 1] 5437 b 52 =2 FiF LAY B9
oYl B FSHOUL) AR (pg/l) 2P (nmol/l) PRIME , 2R 32 B SIS 2y s, i g 22
031 -1.785 0.01 85 51 T [ 24 b e 4= i
FSAL 200 () 08024)  (-4428~7105)  (~1.86~0.54) ALt /E T LRI TSR AT e S Bk A ST i
005 375 ol IR ML, Fowler I Stephens1957 41 ¥R v FH
AL 20 Co53112)  (-3834-2.59)  (-0.55-146) Fowler-Stephens 52 AL 8] A — 1 F A A 7 1M P9
Ul 2345 340.0 4835 Fa S22 . 2 Fowler-Stephens — 1 FARARF
PE 0.032 0.732 0.034 SE S AEIE D | 0] 37 A8 A 7 PR e B B iR, S L

TE : FSH OB BRI A

3~

U=234. 5
ok * P=0. 032
wf\
85 -
g i @ ©
“Eﬁﬁ g0 ® ]
Lo TP WP
) "
St _1 L
- » :
F-Si popictail
Bl1 PR L 20491 F ARG i i s 2% A2 1k
(U/L)
2 -
U=483. 5
3 P=0. 034 L
55
g E =
&= eo®
mw&® o
) -
iisd
Hi"ﬁs = e
2 x>
F-S4 ikl

2 LR L4 20490 F- AT f5 4280 28 Ak (nmol/L)

H LR R S 2% o F ETHED ] A5 K P R
FHOG : — SR IRAG I SEU5 4 5 e el dn s 2 h
k-2 A S AU P 401 77, 40k 75 AR S P 7
WMERFH . PARARBITREN AT HHT
FARMBIHLAED R B IL6~18 1, Fe i AN ik
240 RS LR SEAUR AR AR AT L figh K 3]
o RE20% HIRRESE A AT R KR AN il T
SO TR BGAE N, AR T I IEN , J& T

FAF N o Fowler-Stephens 43 F AR ZH T
SRR SCA A YRR , I3 A0 SAR A 1 o 1
SR T B CEE . 1984 4F Ransley S5 48 1 , 7E 5 —
BT AR, HO2 R n] GE M 7 VIWPRS &R A8, A
XRE R LA AT R fro M Z 0, T
ARUFEAE R, EE SIS A PRRIFTF AR
IR, GO, 52000 5 i I BB T
{40 S AV A 0L A DR T B, IR T SR AL A 1 R
Ko BEAE Fowler-stephens 43 1 FFR i D128 A 60%~
80%'" WA I R T AR S, IR I B T e
B2 TR/, 5 P SEMLE R RS2 AR
FEITA. WP ARBRTZRHAE BRI 0 S
R I, DU S e 200 IR BA A5 H X T RS2 ALY i
PR PR 80 [ I A8 %) T 2 1 XU o Bl LA T 1
RS AT Fowler-Stephens 73 #] AR &, A LI
INFRE S B AEFUNG R LA, S R b sk S ] S
(IR I N 1 N A SR A G
Fowler-Stephens FARAEAT W T AR Bt 2H 20K % Fn
I3 B RINE

A 20 134 g v o B =2, R iR A A AN YT
2R LA ME LR S2 AL E T B 4, — AR T
i N LR VIWORE RS A XRE RG]
e 6 A SR BE U R0 W ks 2 0%
[Fi) SE AU RNRRG 5 R Hhe ) R 5 AN TERG R IS S %
R4 Z [ BEATARART o3, RSO G R] ) o 4 2 i
3SR HAE BN BE TR%E, ST ARZAAR
J5 2 B SEFUEBIOR I A WD s FAT, AR
IR 70 BORT R O 206 148 5238 S BRI
B AZEGNRAKIHAEAE . 51 R B AR T
R REER R . Arp AT LA T4 T



+3524- A pE AR 2020 4E 12 A 1 HES 100 #5544 1 Natl Med J China, December 1, 2020, Vol. 100, No. 44

5 A BH W5, RS2 L Iz 2270 10 min, 52
ALE R DL i AR Ak, Hemo-lock T4 2 1L 48 T Uit
238 i | S FUERING , DB 55T ] B Wit
FAMAE AR ok 2R A BB 6 A BEAR AN B AT
Fowler-stephens FAR,

MRV FH RSB — D EZEN AR
PRI RT3 B T AR B LR BT AR
Je IR 6 T AR 5% A T 81 b, 52
] OB P LH R DL S AR R L AR BRI 25 TG
it S FSH s S 2R MR 25 7 A et 22
Mo MEBLERAEIEH W) 520N B 72 rh i SR
EAFEIAIA . T kR i T TP A i A
PR N G WA A0 B S R R IR R R R
(GnRH) , A0 3% 3 (R iy &5 i LH MIFSH. A6 55
FSH /K-S d s SE AL KRG DI REZ 400 . 22 B 2 TP
S0 S R FHOMEVECZR A e ] 4 2R Y AR RT i
SR AR SRR AN AZ 4, T S SR AR AR
(14 v ] P e — 2D B, R AR R IR 75
HE— 2

XA R s L, JEH A VIR 2 4
W) sk AR 52O B A B A 0 ], R R BT
Fowler-stephens 73 F RIS SEAE W Z 2T HER . A
W52 45 B 1 7R Fowler-stephens TR 1) 5 52 AL X
XA e 22 F A, BARA 2 IR0/,
BEATE G i FAREE MR ok
FOWPEAM ALK T fE U AL RS2 AR L
Fowler-stephens TR Ji , 52 AUAE K D BE A 55 A7 AE 104
o BRAEBFGER I, USSR &R w2 L 2240
B OE 14%M . X W UL BT
Fowler-stephens 73 AR HREVE W45 404 T 19
FEN EAL SR B LI FARTT S TR LR RE
EZIEBILANEIFE ., FTLL, Fowler-stephens
REEAZ . AW5ES E S RUTSE BE D5 7] [
H 6 H, AP I I RCR

M2 MG BT Fowler-stephens 43 F- A8 13
e A (R PR T 3l O S AL SN S G R 4840 , 0D 1T
SEHLEAR AR X R 25 T iy e s i L
LR F RIS
FEMIE I VEE I RAEAER 25 e

(1]

(2]

(3]

4]

(7]

(8]

191

[10]

[11]

[12]

[13]

[14]

£ % x W

Braga LH, Lorenzo AJ, Romao R. Canadian Urological
Association-Pediatric  Urologists of Canada (CUA-PUC)
guideline for the diagnosis, management, and followup of
cryptorchidism[J]. Can Urol Assoc J, 2017, 11(7):E251-E260.
DOI: 10.5489/cuaj.4585.

SRR AR RN RS L T RS MR L i
Bl PR & SCHT 52 (91 0 [ 25 9 5 i PR, 2019, 19(11):
1895-1896. DOI:10.11655/zgywylc.2019.11.069.

B SN LM R MR M. JE Rt A BT A bk,
2006:385.

Bagga D, Prasad A, Grover SB, et al. Evaluation of two-staged
Fowler-Stephens  laparoscopic  orchidopexy  (FSLO)  for
intra-abdominal testes (IAT)[J]. Pediatr Surg Int, 2018, 34(1):
97-103. DOI: 10.1007/s00383-017-4170-8.

Gonzalez KW, Dalton BG, Snyder CL, et al. The anatomic
findings during operative exploration for non-palpable testes: a
prospective evaluation[J]. J Pediatr Surg, 2016, 51(1):
128-130. DOI: 10.1016/j.jpedsurg.2015.10.031.

Ashley RA, Barthold JS, Kolon TF. Cryptorchidism:
pathogenesis, diagnosis, treatment and prognosis[J]. Urol Clin
North Am, 2010, 37(2): 183-193. DOI: 10.1016 / j.
ucl.2010.03.002.

Iwatsuki S, Kojima Y, Mizuno K, et al. Endocrine assessment
of prepubertal boys with a history of cryptorchidism and/or
hypospadias: a pilot study[J]. J Urol, 2011, 185(6 Suppl):
2444-2450. DOI: 10.1016/j.juro.2011.01.018.

Kurpisz M, Havryluk A, Nakonechnyj A, et al. Cryptorchidism
and long-term consequences[J]. Reprod Biol, 2010, 10(1):
19-35. DOI: 10.1016/51642-431x(12)60035-7.

Alagaratnam S, Nathaniel C, Cuckow P, et al. Testicular
outcome following laparoscopic second stage Fowler-Stephens
orchidopexy[J]. J Pediatr Urol, 2014, 10(1): 186-192. DOI:
10.1016/j.jpurol.2013.08.005.

Wayne C, Chan E, Nasr A, et al. What is the ideal surgical
approach for intra-abdominal testes? A systematic review[]].
Pediatr Surg Int, 2015, 31(4): 327-338. DOI: 10.1007 /
s00383-015-3676-1.

PMERL . /N LB SEAE B PR K BRI, T80 e
2p 24k, 2005, 18(6):444-445. DOI: 10.3969/j.issn.1008-9810.
2005.06.021.

IS, R TUAR . P -l - R 8 S i WP
SB[ FE7E « WEAE - Z87F, 2018, 30(6):483-485. DOI: 10.
3969/j.issn.1004-616x.2018.06.013.

R, A ARS, BOCH 200 B 2k 5 B A L))
TEF RS, 2012, 18(9):840-842.

BT, IO, BEHe, 4 ORTERR K Ml ok 5 RS 2R e fi
FR A S PE )], AR B 22 2%k, 2017, 97(16): 1244-1247.
DOI: 10.3760/cma.j.issn.0376-2491.2017.16.013.

(We#s H 1 :2020-03-19)
(AR T )



	3520



