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CHROMOSOMAL SURVEY OF 1001 SUBFERTILE MALES:
INCIDENCE AND CLINICAL FEATURES OF MALES WITH
CHROMOSOMAL ANOMALIES

Tadashi Matsuda, Yasuki Horii, Keiji Ogura,
Mitsuo Nonomura, Kenichiro Okada and Osamu Yoshida
From the Department of Urology, Faculty of Medicine, Kyoto University

A chromosomal survey using the G-banding technique was performed on 1,001 subfertile males
examined at Kyoto University Hospital between January, 1985 and April, 1991. Thirty-six of them
had major chromosome anomalies (3.6% ). The incidence of major anomalies for the 154 azoospermia
patients, 326 oligozoospermia patients with a sperm density of less than 20x 10¢/ml, and 521 patients
with normal sperm density was 10.4, 4.6, and 1.0%, respectively. The major anomalies found in
azoospermic patients were associated with the sex chromosome, whereas autosomal anomalies were
found in patients with oligozoospermia. The incidence of anomalies for patients with azoo- or
oligozoospermia was significantly higher than that for patients with normal sperm density (p=
0.000003). Al of the 12 patients with Klinefelter syndrome were azoospermic. However, the serum
testosterone levels were within normal range in 10 of these patients. Testicular biopsies showed
spermatogenic arrest in 5 of the 12 azoo- or oligozoospermic patients with structural chromosomal
anomalies. Except for one patient, treatments such as varicocelectomy or medication were not
effective in the patients with structural chromosomal anomalies.

Chromosome studies are important in the evaluation of subfertile male patients with sperm
densities less than 20x10%/ml. Disorders of the spermatogenic process may be directly related
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structural chromosomal anomalies in some of the patients.
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Table 1. Results of chromosomal analysis of 1,000 subfertile male patients

Autosome anomalies Minor variants

Sperm No. of Sex chromosome snomalies

density PiS. 47, XXY 47, XYY others rec* Rob™ inv*** others inv 9*=** others
Azoo- b c

spermia 154 12 0 2 1 0 1 0 5 2
Oligozoo- d . 4

spormia ? 326 0 3 1 6 4 0 1 5 2
Normat 521 0 0 0 4 0 1 0 7 3¢
Total 1001 12 3 3 1 4 2 1 17 7

* rec=reciprocal translocation, ** Rob=Robertsonian translocation, *** inv=inversion,
*®XX inv 9= pericentric inversion of chromosome 9, # Sperm count below 20 x 10§/ml

¢ two cases with 46, XY, 9qh+,

: 46, XY, q+, 46, XY, Iqh+,

| o Q0

B L OREMBPEFRE L 1T Uiz 1, 001 Bk ki &
Uiz, FEEX21RD B51EE, AL BRI T,
BRI 36ATH »Fo. BT 3 B ks
DHETHFMT/RTEIRL, BEIFEAE LT 2@
W17, £ DFEHER T O/ Z & Ui BRI AN
REESEYHCCEL, BETFEODKNIEL L
BROWLBCET#RDIRNE L L U, BT8R
VRERER 3045 72 5904 DRI 400 FEEBEMES T i AIRREY
CHE L. BFHURIEE OB A Papani-
colaou Fufa kL, 100 HL EoBFrELZLTH
Hlic, BERBEOHRL, BFEECLY, BT
iE, ZRTE (<20x10%/ml), EF (=20%108/ml)
DIFRCHT . Fie, FETIEEIR 50 Ba ki
%, BTREEEBERXEIBETIE ETEE=20x
105/ml As>EHE50% ), EFHBTE BFRE=
20x 105/ml 2»DEBYE=50% ) /T T H BEHH
DFEH BT Lic.
FERINCREEREOD 5 bISFICBRARY i
Tl WEHARE, RFTRE T RIE/ NIRRT
B LI EASY 77 I CTEEL, H-E Rfaic
Ll BREAEIIPKRRA —F F A — 2 -2 A
TEHLI. MEFA AT R VETFALAT " v I
125 % , + (double antibody radioimmunoassay)
(3 FU+5) HVTREL, EREL 2.8~8.2ng
fml E Ufe. ZHkfls e (LH), SERIMmcH- L
®¥ (FSH) &, Zh%¥h LH ., [f—)
FSH %, I [#~] (double antibody radioim-
munoassay) ($—F 2+ 74 Y+ — FHIEHD &5
WTREL, ZOEHER. ThFh 4.8~252mlU/
ml, 3.0~176 mIU/ml & L. 7, TAFAFa
VORBILIBEEIAN DB F—ZAL FA LA TRy

: including a case with 47, XXY, inv(9), b: 46,X,t(Y; 3)(ql2; p2l), 46,Xi(Yp),

: 47, XY, +mar mar=i(Y )(pter—>cen—qll.23::q11.23—>pter),
: 46, XY/47, XY, +mar mar=i dic (D or C) (pter—gll::qll->pter),

: 46, XY, lgh+, 46, XY, 16gh+, 46, XY, 165+

(RIA tube solid phase method) (H#A& DPC) i
FEL, EHMEE 27~107ng/ml & L#. LH,
FSH oOflEx, 1989F1Fm b, FREFNAL, -
S, LH, ZX-x~, 7-S FSH (immunoradiometric
assay) (BE—5 o474 Y + — FHISAED &LE,
HE, ThFh 1.1~9.8mIU/ml, 1.6~14.9 mIU/
ml & L7

= 2

1, 0UEBIO YA ARERS RS Table | KRt &
BTEIMGTI, EFZER (minor variant) % <
RE@ERE (LUT major anomaly) (Ml &
REBEHHRETIOHN10.4 B 5D, F05H
Klinefelter SEEREN12617. 8% & &%k Etz. F o
i, BRRFE LT, YROG-EREEEES, v
DFRBER ML ((Yp)) #FEbis, i (Yp) iLYLE
AD DNA 7r—<2HGCREI N W]
ik 6 BREMABREA (inv(6)) T, BYEAFH, 0
% FSH {f, FEBA®, SHEMERTRE L2 5L
7oAy, BESTHLLLEOR 2 B 2E F L T
BOFRITHTHS. ST 326§l TO major
anomaly I2156l4. 6% T, MREMIEEAI063.1%
EBER R DT BTRIE#HD 521 61 T3, major
anomaly 35601.0% & 4% THh >%. major ano-
maly ORI X TR THE4800 TI36. 5% % 5
0, BT REENRC NEECERTH -7 (chi-
square test: p=0.000003).

T BIEHED 521 I 55, HTEBR0L LI TFD
WSIRETREITIHIC1E major anomaly (3 2 1. 1%
T EY, ERRETRES4PITOHE0.87% (34
EBEOERRDILD o1,
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Table 2. Clinical features of patients with chromosomal abberrations:
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karyotype, results

of seminal and hormonal analyses, and testicular histology

Testes volume

Somen analysis

No. X Hormonal analysis Testicular biopsy

—age KTVOUYRO M) e Somoom Motity  Nomd  (H FSH Tesostwone obnsas scor  Comment
RU W (m)  (x105/m) (%) momhooyy (%) (U/L) (U/L)  (g/m)  Meen (Rampe)

Sex chromosome anomalies

1-% 41XV 10 6 28 03 0 NE* 173 234 49 31 (1-6)

2% 4, X0 SM*® SM 32 05 50 NE 208 380 25 NE

30 41XV 12 12 45 W0 NE 182 108 40 NE

AU OB XL Q2 14 14 36 0 - 378 28 1 50 (5)  L-varicocse
5-3 4 Xip) 12 14 40 0 200 232 28 17 (1-2)  Height:153cm
628 41, XY, +my o 1% 16 31 16 45 15 64% 134% AT 48 (1-10) Matoraly inherited
Autosome snomalies

T3 45, XY, t (13q14g) 12 12 44 14 15 2 75% 61* 41 NE

8-31 45, XY, t (13ql4q) 22 20 45 28 23 32 3T* 79% 45 52 (3-9)

&3 GXLt(%i5) /6 XY 16 14 35 65 15 12 132 53 50 72 (3-9) denow
10-3 45, XY, t (13qMg) % 2 51 00 85 42 i 14 45 84 (1-10) L-varkooss
1-% X006 @:p1) 18 18 3 0 18 18 41 NE L-varicootle
-3 #6,XY.1(15;16) (@63:q13) 18 16 56 03 25 NE 30* 108* 78 53 (4-8)
B3 XY, 1(5:13) (glS:pl) 26 26 36 30 8 3 34% 4% 36 12 (4-10)
W2 X LE:W (g 26 26 40 31 60 ] 164 128 63 68 (3-9) Matemaly inheited
1530 46, XY, 1 (13:17) (q123:p133) 18 17 40 57 60 30 40% 48% 98 72 (3-10)
16-97 46, XY, (1:18) (312:a28) 12 14 43 100 40 i 80 41 36 68 (3-10)
A6 XY (3 ) 1 12 25 190 3B M 21 51% 44 NE
182 %X, 0(9:2) (30 14 14 25 200 35 39 174 103 31 NE - hydrocae testis
19-3 XV L0:6) (@3p) 26 24 35 230 10 16 95 19 29 NE
A% XL GB 16 15 4T 320 58 67 70 41 33 87 (4-10) L-varicoctle
A8 X009 60 20 18 36 515 60 % 70 44 33 BT (5-10) L-varicocsle
2-% 46, XY, inv (6) (p2iq2)) 6 16 28 0 136 62 72 90 (4-10) Obstrcted azmospemia
BB OGN w23 18 16 58 320 70 88 92 62 35 NE Patemally inherited
N M XV/ALXY, bma 12 14 54 36 60 60 13% s50* 62 M

# Measured by radioimmunometric assay. Normal values were 1.1 to 9.8 IU/L for LH and 1.6
to 149 IU/L for FSH. Other gonadotropin levels were measured by double antibody radioim-
munoassay with normal values of 4.8 to 25.21U/L for LH and 3.0 to 17.6 IU/L for FSH

*
*x

Not evaluated
Small size

M mar=i(Y) (pter—>cen—>qll.23::ql1.23-pter)
**% mar=i dic (D or G) (pter—qll::qll—>pter)

TEHERILE 24 PliciBobic s, BRTE ZHT
I, BFREFEOARTOHEERETNTh4 5%, 2.1
%, 1.9%Thote. ERETFIETORBEIEETRET
TEVBATHI T DR 0% TN TEERTH - s, #E
MR TR » T, p=
0.058201). IEHZERD 5 bAH A bt 9 B Ol
Mt (inv(9)) DIRERY, T, ZRTE B
FHEFEOEBHETTRENS. 2%, 1.5%, 1.3%TH
D, MR THE TOEET R FIE T\ 847 I TO
B LT EEOEY Rl i o (chi-square
test: p=0.105930).

Klinefelter JEREBEI12H0TIL, £HTHFHETF F b
B VAEER R Lich, MET A AT = VX106
TEBETRULETHD, 7AFAT v Y HFTRELT
o tefElit te s » 7z, Klinefelter SEIRBEXER { ma-
jor anomaly 24 DOEGEEFT % Table 2 WWR¥. W
MERARD 4ml UTFTH- DL 561T, ME
FSH MEESMELFR LIOREREERED 440
ZThote. fols, WFEEEDOEM2L 233HERM

(chi-square test :

TITHEC, FEAIORICHERE U ZR L. 15
P RE A Ry 1T L. REfREREIFDOO L
14 (el 4) 1% maturation arrest®, 4% CiE#]
9, 12, 13, 14) 1% OBMEC R W OHEMRT
o arrest 23 L (Fig. 1A fEF12), 361 GEB
8, 15 16) TILEEHIGIZ X hiEx OBREOE TV
&4 W% % hypospermatogenesis Thb, 44
GE® 10, 20, 21, 22) ik normospermatogenesis
TH-te. FEFI22 (inv(6)) I TBUIEH ThiZEH
W TEs bR, —7, 1 (Yq) (EFIS) Tik
WEilax @b (Fig. 1B), 47, XYY (fE#I1) &
47,XY, +mar (GEGI6) i% hypospermatogenesis
Th -t (Fig. 1C: fEGI6 ). FCHEDEAEDD -
Fe DILIEGI24D 3 TH -1z, major anomaly 13§l
(47, XYY 28I, Y-$yeafiis@g, 47,XY,+mar,
WY OAREREE O 0 WXL, KRBT 4 Bl
7, clomiphen citrate, methylcobaramine e
EORIBIEER 21T - 1ohs, KT Ro#ER RicdD
VL BRI TR e RS R X L PR
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Fig. 1. Testicular histology of specific cases
with chromosomal anomalies. (H. &
E., reduced from x200) A: Case 12
with 46,XY,t (15;16) (q26.3; q13) show-
ing spermatogenic arrest at the sperma-
tocyte stage. B: Case 5 with 46, X, i
(Yp) showing germ cell aplasia. C:
Case 6 with 47, XY,+mar showing
hypospermatogenesis.

R FE BT A2 1T - FCiEBI2L &, PIIREEREDRED) 3 ©
2BYDITH -t JEYRHIL LI DIIER 9 &£ 210
2BITH 7.

EHERD S bEP R LI inv(9) i3, T T
HLIcXHR? —~EOHBERI o -t R

5 G THE B AR T AT Lichs, $XC germ cell ap-
lasia % 7 (3 severe hyposprmatogenesis T, FEIK
AR & @ D #tk hypergonadotropic hypogona-
dism D¥EF & FEETH - o. Klinefelter FEEFFD 1
Fht 47,XXY, inv(9) Th -7y, 47,XXY DIER]
& NIRRT » e Rid et o 1e.

% z

— A RSB TR A Y EERE OHEL, BOK
ZENOBEDEC LB L, XXY, XYY, Ro-
bertson BIH Yt fhingE, HHEAHLEER XU
fir, 21 trisomy A3ZhFNM0.1%, 2 Tk 0.56
%8 ThoH. KB TOWEERREDDIeH, 13T
FUHEEEEL bR TWABY., —EFERB AN
BIRTE COLRBEREORELD & LMCHEET
BB TIHEELETORFEHEEL, BKRTIL, Tht
NBEEEIRABLOD 2.2%V~10.3%'" LHE
XhTEY, bhbhoERLEN, TOREERE
LICEXADIEI oI, ARLDOMETH4. 3% &,
bhbhiaER CAETHA. ¥ bhbhil,
500 BIDKEE THIFLc L &, ZHEFRELBTEER
DHETHRELREDFELCEXRDIH - I2H?, %
BIEAA ML 5 oh 2 B A OERY R DB LS
iz 7c -t (chi-square test: p=0.000684). 37>,
THEEES T 0 5 BT 2,00075 /ml LA EDFERF T3,
PR EERY, FROGREELCHEE DL, K
BERED b BEEG e K BBHICERA B\ TR ABARE
DOFILIeEEZ BB, —F, 2,0005/ml LITD
ZRHTECIHEREAREOHE G, TREET
ETHHREGRENLREDRDHI, RESREIE
FHEEEDOFERREDICDIERAIR EE2 RS,
Ts¥s, BTECERRE R LOR LTHRIH, B
FH 2,0005/ml P ETESHRIMECEIEFETIR
major anomaly DFEIX X EEL e, BTFEY
HEET R EAREOFILY HT 200 FEEL L
hic.

RBAEREE, Y, URAARELE RE4R
W, BOORE LEERTCHT THEINGD, BF
NEECBIHET 5 Ju o kR, Klinefelter FERE,
Y @tk DMK EK, FabiERTE O 3 DK
T&XS.

MRS TREEET v ¥ e ¥ v 2 EMET S Klinefel
ter FEBINL, HFAITRE O TR b JHEEA S < MK
THED#I0%'O L HiE sh T 5, bhbhoikR
L 7.8% LBEECIRAETH -1, XYk BEiT
WTEREY ST, 7V VR ¥ vk
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Wi, TAFAT R VR, EHEL EOEFHTER
CHEWEER R T EREIRTE P, bhibhOfEHF]
TUBBENEERTH -, TA AT r ENEF
EEX R TEACH LTET A Y AT a vFRHFOH
B X BB AL VEFRREN B fThh Ty 5
2, 2 WHEBMARHEAE~ORRRT T, EK IE
Bk, et l, BHNTE~OFFELIEHSh
vcl/\bu)‘

YR &EORE L —RERTOFAEIEL, BEM
SR ROBED ST &L IER IR T
5. Lhrl, BFREEBE CORE LS T
EREMBRTED, bhbhORE T 24 T0.3%,
MEIZHTETIZ0.6 5T, — &M & EI e
ofe. XYY SEGILILSESE, MEEEEL SEawEs
LIRS WERTOMEENREVZ L HHIbATE DD,
TEFEBRETHEN B hv—B & LT, XYY 56
DIFFERIMECTTRERE L H 5. L L, bhubhhiE
B U7e 3 PITIRIRAT R b 4B cr Rz <, 14T
RN E VEETERAROYEEY LRI Ebd, Y
R OBHFEERE TR EYBEL TS LiTE L
L.

YREEDOHFH REIHLRETH 55, del
(YqI?, dic (Y)® InEATEEXZFCEA SR
TWh, YREEE B B glT (testis
determing factor) PEET D ZENBA LMK X
9, = O ORKITERES & e DI RLFE TR
Raxhsz o, BHofEoDH 5 XX male
% 45, X male 75 ¥ YQREELED RIEF T, K&
B ERFNR XYt fh 7y E o Rod BIiTizE LT
BEFIDH B ENE LM IR TN B2, —7,
YHEARBEOREL B HILCILEE S LWL DOD
germ cell aplasia I X B EETIELX EleT2 &b,
YRGshER Yall WETFHRE W5 -EFHE
ETHEELORTERY. FE, EEEEY#2
germ cell aplasia DEFIT Yqll H¥4T 2L
DRI RED S BN, Fi: 45,X male DR
Td Yqll EEFHROBENEH IhTV52.
bhbho i(Yp) EATHEE AL germ cell
aplasia 7R L, DNA 7 r — S HWBREC LD
YRR ERD 7 v — X 87-28a LUEIIFAERT, Y
Rk EROKEIREL T COEMARER
153cm HEHETHD, BTFHRCII b LRET
DERE L VCHEET 2 HBCET 5RETF L RE
LTWwa tE2bhA.

PG RTY, —REATRFEOTV-RE
THED, BFRIERETEE OO EoSFE TF

BXND. bhbhid 8OOSR & fE L s,
D5 HLIsEIIHERERAREE TH - 1. R
BEET 2 Y fafhrs L O A & R Riii—E 0l
ED3T T, HEEENGDO 56 HITHE 1 i
VAR 3 YR B 5 LT\ A 2 &, Robertson figEk
4PNETRTCZHEFIE Th- o b EXRERAZh
5. BREFEEEAIEEFEL VZHETEDZ &
7%, TOEKTR T, BHEAK MmB7FALA
7uyv, LH, FSH EREFEDOZ X%\ . IRERFE
FIOREARL, BETFESCREZRHECES T
maturation arrest O I &A%\ bRbIITEEM
oMY EBICRN LR, BTERoRES
SHICEEEAN T, BEMES ERERORILER
B & 2 B\ ST B OB LIcEEAID 4 <,
EENRESHUOETYBEEL T WD EELDL R
H BRI 9 BT R U O RAIRE T IR 1G5
BT otohd, BEFECHREOR LRI DR RETR
IEED 1 FIORT, MO FI T RE RS Ik
7o TS DEFDOETHREENBRSAUTDO LD
DOEER L5k tEL T, i, BEEAORK
FHBBCONT, i, BTREREDEESEMGE <

» F IR EEBIREE L Bt Lichs, EERESD
BT HHRIMBC N TEL e, HEBRE O X
— VI L BT Rit e, RBHEEREET
AR -0 spermiogenesis IKITFE L7
WD rEz bhic®.

PR OBE LB ER T E O THLL DT
BB, BIWRCE IETEEII LB THS.
Y- hiniiy, YRk BEREOR RO
S RS A T Y T v BRI T B AR B R
& BRI EIREE L A b, B TR EREC
PRI T > Th E AR B 25, BE TR
Wi TR EEIND Z LML T V5.
FORBART, bhbh Ok FlL R i sperma-
togenic arrest T, % LR TETHEH®. LDE
P, XY EREERO R X et fh- Y Y RIS
e OWMEL BB, LiLD arrest X5 EFTIE
TH D, HREEOBES L EERTEANM BT
AR EET 5.

Yo BRI R TR A BET DR, B
LAY EEOEMIRE S, OR—WES R
R B UERESE R & AR Yol fk & © pairing B3
5T, WA RHET Lic\ 2, OF—BESHTEs
DTGtk SRR OADGEEE L, XREEOTRE
BALDBEEIN B, REOENHHH, TERTIIH
BERTUWL . BREAERT T, BT
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HBICFHOBBENL DD, &0k D R THE
FMAEEINDZONLHE LTI, ¥, i
BED DR E vl R RS L B TS L
TEONCHRRIMELY F 1 Lo, ROfiER
EHEEMYEE T 5—RE fch. bhvb hofE
Tk, MECHENHBDIL 1 FHDOLTH-TH, B
WOBELERE LTEBIREVZ 28, BE
RS X EBL VEMCR, RImREI BB X
STEEDRIFTH 5 et b BFETE L
ZORPOFEREE LT, =—» —§fofkw 24
BB UK. ~ = — POk B RERE T gk R
KHANTERCRR R, BTHBEE L oF#E R
BIhBP, B3O BES H B, BEART

HxOBREORTHEEEY T T L HE STV 59,

SROEEERLY RSN, BTIEE & OBET
BERTHS. wbHHELADR inv (9) 12, %%
MR TIE CHRCHECRER Sher?, 1,001 fiT
DEFTIE p=0.105930 &, HEEH o7, inv
) DEFITIR, BEOEML Rich, REAG
germ cell aplasia % hypospermatogenesis %2 L,
spermatogenic arrest OfE FlL7s ok BT
R L OB EI N EE LT W5,

LAk, BFREEL VEADREABREOKE L
REEREEC ORI, BEARELED 5 bl
TRE 2, 0005 /ml LIF OfEFITE, RtafkRE O M5
BI®L, BTHEEZOFEELBELrL, RO
TR SR Lo edbie b, Pefafhiiariz BmE L
Ex B El, WHROEEBEEGCE, TREREY S
BT &b Pin I, SRERC 5 R R EE T
LBERFHROTREME LD D, K X BHRRE
BREOHILE Bbh 5.

¥ B

198542 1 Bhh19914:4 B ¥ T 64 4 » Al
FAEEE 1, 001 BlOR MR EARE LT, LITFD
BRI
1) $EREFIE 154 BICIRIEHER B fuafhk B o
SAR310. 4% T, Klinefelter SEMRBMN 7.8 % & %K
Bogstc. BT, 0005/ ml LUF OZEET4E3266]
Ti, PEGREII46ZCHED LN, R OAIE
M8.1% L & Hw L. Bl L OZHTET, BT
KEFHC N THROERFEOHRERFTECEL, R
BHEREDOHEILEE L bR,

2) Klinefelter FEEREI2ONETNTIBETETH -
foht, MET A b AT v VEIRIEEOEMN S, B
Ml B VERFRIER B AT o TIEBNL IS o Fe.

3) PEaAHGREIAOS L, ERERCLD 54
T spermatogenic arrest 733 b, REGEER
ERREAHETEELTW5H o EARR IR

46,X,1 (Yp) EHO Y &tk DNA 7'n— T LB 8RHE
3, ENEARBUNRERRRE Y 2~ il BEEI LY
bt ¥, SEMCBOTHTERRRFTHREY
MRIBPE A B FEEMSM L. T RET
5.
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