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The Effects of Detrusor and Urethral Pressure on Semen Quality in Patients with Spinal Cord Injury

Yong Wook Kim, M.D., Ji Cheol Shin, M.D., Chang Il Park, M.D. and Jin Woo Lee, M.D.

Department of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To evaluate the influences of detrusor and
urethral pressure on the sperm quality in spinal cord injured
male patients.

Method: 34 spinal cord injured male patients were
participated in this study. We measured the maximal detru-
sor pressure, compliance of detrusor, involuntary detrusor
reflex and urethral pressure by urodynamic study. And we
induced ejaculatory stimulation by vibratory (Fertlcare )
and electrical stimulation (Seager ") and analyzed the sperm
volume, the concentration, the total sperm count, the motile
sperm count and motility. Analysis of variance (ANOVA)
and paired t-test were used to compare sperm quality among

groups of urodynamic parameters.

Results: Semen quality such as sperm concentration, sperm
volume, motile sperm count was significantly (p<0.05)
better in patients with low maximal detrusor pressure, high
detrusor compliance, normtonic urethral pressure than with
high maximal detrusor pressure, low detrusor compliance,
hypertonic urethral pressure, regardless of involuntary det-
rusor reflex.

Conclusion: The proper management of neurogenic bladder
for improving semen quality in spinal cord injured male
patients may be needed for better pregnant outcomes. (J
Korean Acad Rehab Med 2003; 27: 875-879)

Key Words: Sperm quality, Neurogenic bladder, Urodynamic study
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Table 1. Comparison of Semen Analysis

&k SROIM 22 2

QT A0l ool 2ol OIXl= g& 877

according to Maximal Detrusor Pressure

Maximal detrusor pressure

Semen analysis

<40 cmH,O (n=53)

40~60 cmH0 (n=39) >61 cmH,0 (n=42)

Volume (ml) 1.4+0.9
Concentration (X106/m1) 52.8+62.7+"
Total sperm count (X106) 99.1+£143.0*%
Motile sperm count (XIOG) 32.1£77.6
Motility (%) 22.5+18.5

2.0£3.2 23+2.2
27.6125.3 30.9427.2
43.2+54.5 63.5+68.7

9.8114.4 16.2+28.4
21.4+20.8 21.8+23.5

Values are mean*standard deviation.
n: numbers of stimulation procedure

*p<0.05 compared to 40~60 cmH,O, ' p<0.05 compared to >61 cmH,O

Table 2. Comparison of Semen Analysis according to Detrusor
Compliance

Table 4. Comparison of Semen Analysis according to Urethral
Pressure

Detrusor compliance

Semen analysis

<20 ml/cmH,0 >20 ml/cmH,O

(n=70)" (n=64)"
Volume (ml) 1.9+2.5 1.8+1.1
Concentration (X106/m1) 28.6+25.5 66.9+71.8*
Total sperm count (x10% 52.1+72.1 126.3+152.5*
Motile sperm count (XIOG) 16.1+12.3 32.9+15.3*
Motility (%) 23.8+20.8 16.7£19.4

Values are mean*standard deviation.
1. n: Numbers of stimulation procedure
*p<0.05

Table 3. Comparison of Semen Analysis according to Involuntary
Detrusor Reflex

Involuntary detrusor reflex”

Semen analysis

No Yes
(n=48)” (n=86)"
Volume (ml) 1.6+1.0 2.0+2.6
Concentration (x10%/ml) 45.0+41.6 34.9+47.5
Total sperm count (X106) 98.0+143.8 56.7+70.1
Motile sperm count (X 10% 29.1475.0 15.74£33.7
Motility (%) 22.0+17.1 21.9+22.5

Values are meantstandard deviation.

1. Involuntary detrusor reflex: Involuntary contraction with an in-
crease of more than 15 cmH,O in detrusor pressure, 2. n: Numbers
of stimulation procedure

Urethral pressure

Semen analysis

<80 cmH,O >80 cmH,O

(n=19)" (n=49)"

Volume (ml) 2.2+3.3% 1.2+0.7
Concentration (x10%ml) 50.4+30.3 2724243
Total sperm count (X106) 105.7+£120.2* 34.4+37.3
Motile sperm count (% 106) 39.1£87.0* 12.2£21.6
Motility (%) 26.1+21.6 27.1+20.9

Values are meanz*standard deviation.
1. n: Numbers of stimulation procedure
*p<0.05

Hoy

4

179l B 3 1699 Aol % ¢
on % 68312 AR = ARE o] §3to] FAY 2
AARHele. S hEo] 80 amHO MIRel Fol 80 emHh0
o4l vt FNel oF o A, HEY AR
FAA0E o] Q7 E%ori(p<00s), ZU FEE
EASA Aol glor 80 cmHO v]EH] Fo] 80 O
o149l FHr ¥ P HYTHTable 4).

QE M A RE

1 Aol Hlw

HI

o
=

F

of
o 32

%74
o]

2
A%

ix

4 &

Ay Eg4og e g A IAREdA AT
7o} oMol A Azt wAsA = o2 <y Yo
A EE FHSHAL FA AAs 7] A% B A=
o] AJ3ix]o] g} Wolff S2& HtExol gg7lei oz 9l
slo] 44 A A(leukocytospermia) 7} WA skaL o] = A A}



878 [istMiolstglXl : M 27 & XM 6= 2003

(o3

o A AekE vk sgla, ohl B EAY a2
Aol AU A At S PAE
Al g A% A% G
U Rk ASS wels ¥ 5 glrka Rasigle W
Makler 5% %564 Aol 4 Aot} 22| pHS}
Aol ek BAe] SEA4el e A 5 glov,
o W pHE YA T A4 TGS FAE Aol
Fasha ol fstel o A Aol FRA $2 44
& Agsiga B A Aol ZAe] AFE YA
gozd Boe] Ae FHAD F gheka shglont, ol
DRl Sarkarati 510 W A4 ATl Al Aol 2 o
& FA gtk 9T, Wang 522 FUo] G4
o W A AT A FAAFE 7S Ao,
A2 939 gasgleta 2lek. o WolE ole] Qi
o4 kel ol AAlsle] Shzel 1% W A ol%
3} g Shelel e ATSol thRES etk
Rutkowski 578 707 8] M54 #ape] AFol 4 47
=
H

Hm o ©
e
fot
:__l‘
N
o

P

lo,

O, o

lo,

A W B2 LA Al et T &

“ T =0 o ©O

—

AN AEH FFEw ol N YRR S

As) =
gelyo] HtAE o] &3t W, Hehg o] 83 Wy H )
 ou| A FH A9 gkE 7hAgka Harsiglr) 1
o] f 2 HHA m Hohg o] &3k whgtE o] vl
ks S7HAIA AAE Zo g 4Mle] ARE FUsy
wlifolBZ K 4 gl A wn e A529 #
g7t 8 ATES A g ol
gk Ohl 50 H5EA 3t A HH e 275
S5to] WhAL vt Crede o] i3z WighS %
el 57t A, A, A Fo g Jojds Hislg
oAl A ] wi Wigho] A2 40 cmH,0 w|%He]
0] 40~60 cmH;0, 61 cmH,0 ©]4+-¢] W B}l A
T 9 FAAT, S5 AT, AR 54 59
ol A =9kl ol oAl HuEdwd Azl
ol S E AA Ao $4E T
A el B s KL el
Uishs AAstAl zA-shd A4
$E 7S deka ZjdlEc

=

o

rie

)

2 off
4z ;.g d F
o
Bl

%
i
Ko
ke
ok
4

s o kr o do o
Erl o

dox N E g
o

e

o

oz

o

o

=

kr

i

>
ox
2
oX
Mo
o
o2t

Y

TRL
oo 2,

L3

oL 2
oo,
Ao

1o

oy
olo

i

ol

2,

ox

ey
olo

i

1o

o
ofd

~d

o

n:ﬁiﬂN‘
.&2

DS IR R ey )
oo W kM
fSL

it

LY

RO

&

on M ¢ °

i

ol

i)

1)

o

£

o

o

o)

Ach

lo

of\

fo
ok o

e
i ﬂ‘O
.
o\
ol
gk
5
%0,
32
°

B ol
rO
=2
B

1 e
-{>
o
2
o
ofd
ol
Hy
[

fr =
i
A
b
>
>,
Aot
)
=
>
I
=
oo
1o
23
>
ox T

1
T 7S] FAH Aol ghgiw, o

A7 A Aol

of
of
;&
o
2

e

Z Aol Y HoFrh
ATollA 253k 0] 80 cmH,0 H]%H] -] 80 cmH,0
o TRk EALALE $9 A Al ool g
b, 54 BT Btk o] A9 Al 2%
Aol Aol B Wt YYAT, Lim B 2%
27} Ay ARE S Pl e of
2o S A4 ol ola) A9 54
Acka ¥ 31849031, Crich # Jequier’ = &M o] 52 =
Al A7 EA 0] 50% ol ZraFvka Hisgle
¥, Yokoyama 52 QESkee) 277} vl ke %
771 ole AT AAR7ee AT oplstEE W

544 9 LR 228 A% T4
o H

o &

J% 8 oX o rfm
N

oF
ofl

2

e 18 rlf z2 O oy ©

Aasjebn ¥ & Qv
B QAFoA e e
H 27k giglisdl ol ol4lel

gl Aol Aol At
2] AN AP FE
< vla EAE9S w 7
i TollA] v E WS AL
AL FHoh AHel A gl glAlgo] Eokrha K aslel
AlegslA] gkokel. ey B e FollA #atEo] B8
A% =
%!

£ &

¢

= W 314, 47159 37t
3] o] FolAA) ke A B AT Aol

5 dale 4o A S
7 91 Eoeet ol AF, 92 e, W A,

=
WY gon) A4S Agshe WA AE £ Bl
A Yol AE P B Qg 5 97 W 47
oh olol # Q1FE A% AFAN P el 2L Y &
EqpHe) 44 Fol By A5 £ A5 Fe A
o 4 A2 o AR W o] 95T Kol
F9iet.

A gAE g E A
L5 eH AAE B
2

S 7 8 T A8 7
223 e Eqh o] w2 Foll A AN A P Kol
Aol A Frhel AxE AL AN o E T, F 4
A, Fed BT, aBla gAY s 50l S B
ek @3] el wlind WAL of 57k A ene] Aol o

o = )
Fe FA skt



D P A4 el LREEAA A8l
1991; 15: 139-142

2) Wb A A vk A8 :

£4 BANAY AT 2 AANAFS ol & A fwst A
B4 gkl o] e3) 2] 1999; 23: 777-785

3) AAA, wgel wiskAl, oW s, AAL, UES: He £4 3
7ol wg e AfellA HEH X g9 a3t kALl
3] 2002; 26: 299-305

4) Beckerman H, Becher J, Lankhorst GJ: The effectiveness of
vibratory stimulation in anejaculatory men with spinal cord
injury. Paraplegia 1993; 31: 689-699

5) Beretta G, Chelo E, Zanollo A: Reproductive aspects in spinal
cord injured males. Paraplegia 1989; 27: 113-118

6) Crich JP, Jequier AM: Infertility in men with retrograde ejac-

1~

(<

ulation: the action of urine on sperm motility, and a simple
method for achieving anterograde ejaculation. Fertil Steril
1978; 30: 572-576

7) Gallien P, Nicolas B, Robineau S, Le Bot MP, Durufle A,
Brissort R: Influence of urinary management on urologic
complications in a cohort of spinal cord injury patients. Arch
Phys Med Rehabil 1998; 79: 1206-1209

8) Hackler RH, Hall MK, Zampieri TA: Bladder hypocompliance
in the spinal cord injury population. J Urol 1989; 141: 1390-
1393

9) Lim TC, Mallidis C, Hill ST, Skinner DJ, Carter PD, Brown
DJ, Baker HWG: A simple technique to prevent retrograde
ejaculation during assisted ejaculation. Paraplegia 1994; 32:
142-149

10) Linsenmeyer T, Wilmot C, Anderson RU: The effect of the
electroejaculation procedure on sperm motility. Paraplegia
1989; 27: 465-469

11) Makler A, David R, Blumenfeld Z, Better OS: Factors affect-
ing sperm motility. VII. Sperm viability as affected by change
of pH and osmolarity of semen and unine specimens. Fertil
Steril 1981; 36: 507-511

12) Stohrer M, Goepel M, Kondo A, Kramer G, Madersbacher H,
Millard R, Rossier A, Wyndaele JJ: The standardization of
terminology in neurogenic lower urinary tract dysfunction with

Al SIRIOIM 22 2 @5 30| ZAo| A0l 0IXls g€ 879
suggestions for diagnostic procedures. Neurourol Urodyn 1999;
18: 139-158

13) Nehra A, Werner MA, Bastuba M, Title C, Oates RD: Vibra-
tory stimulation and rectal probe electroejaculation as therapy
for patients with spinal cord injury: semen parameters and
pregnancy rates. J Urol 1996; 155: 554-559

14) Ohl DA, Bennett CJ, McCabe M, Menge AC, McGuire EJ:
Predictors of success in electroejaculation of spinal cord in-
jured men. J Urol 1989; 142: 1483-1486

15) Ohl DA, Denil J, Fitzgerald-Shelton K, McCabe M, McGuire
EJ, Menge AC, Randolph JF: Fertility of spinal cord injured
males: effect of genitourinary infection and bladder manage-
ment on results of electroejaculation. J Am Paraplegia Soc
1992; 15: 53-59

16) Perkash I, Martin DE, Warner H, Blank MS, Collins DC: Re-
productive biology of paraplegics: results of semen collection,
testicular biopsy and serum hormone evaluation. J Urol 1985;
134: 284-288

17) Rutkowski SB, Middleton JW, Truman G, Hagen DL, Ryan
JP: The influence of bladder management on fertility in spinal
cord injured males. Paraplegia 1995; 33: 263-266

18) Sarkarati M, Rossier AB, Fam BA: Experience on vibratory
and electro-ejaculation techniques in spinal cord injury pa-
tients: a preliminary report. J Urol 1987; 138: 59-62

19) Shin JC, Park CI, Kim HJ, Lee IY: Significance of low com-
pliance bladder in cauda equina injury. Spinal Cord 2002; 40:
650-655

20) Sonksen J, Biering-Sorensen F, Kristensen JK: Ejaculation in-
duced by penile vibratory stimulation in men with spinal cord
injuries. The importance of the vibratory amplitude. Paraplegia
1990; 28: 96-104

21) Sonksen J, Ohl DA, Giwercman A, Sorensen FB, Kristensen
JK: Effect of repeated ejaculation on semen quality in spinal
cord injured men. J Urol 1999; 161: 1163-1165

22) Wang YH, Chiang HS, Wu CH, Lien IN: Electroejaculation
in spinal cord injured males. J Formos Med Assoc 1992; 91:
413-418

23) Wolff H, Politch JA, Martinez A, Haimovici F, Hill JA,
Anderson DJ: Leukocytospermia is associated with poor semen
quality. Fertil Steril 1990; 53: 528-536

24) Yokoyama O, Hasegawa T, Ishiura Y, Ohkawa M, Sugiyama Y,
Izumida S: Morphological and functional factors predicting
bladder deterioration after spinal cord injury. J Urol 1996; 155:
271-275



