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Effect of nitrazepam on nocturnal penile tumescence and rigidity measurement by RigiScan
LIU Yonghui, LIU Zhuojie, ZHANG Yanan, ZANG Zhijun "~
( Department of Infertility and Sexual Medicine, the Third Affiliated Hospital of Sun Yat-sen University, Guangzhou 510630, China )
Corresponding author: ZANG Zhijun, E-mail: cangzhj@mail.sysu.edu.cn

[ Abstract] Objective To investigate whether nitrazepam can increase the accuracy of RigiScan measurement of nocturnal
penile tumescence and rigidity ( NPTR ) by improving the sleep quality of patients. Methods All participants received NPTR
measurement for two consecutive nights. In Trial 1, 125 normal volunteers were randomly assigned into the control group (7 = 68 ) and
experimental group (n = 57 ) . They took either a placebo or 10 mg of nitrazepam before NPTR testing on the second night to observe
the effect of nitrazepam on nocturnal penile erections in the normal population. In Trial 2, 128 patients with erectile dysfunction were
randomly assigned into the control group (n = 64 ) and experimental group (n = 64 ) . They took either a placebo or 10 mg of nitrazepam
before NPTR testing to observe the effect of nitrazepam on NPTR detection parameters including effective erection times ( EEE ), total

erection duration (TED ), erection duration with erection rigidity = 60% ( D60 ), average erection rigidity ( AER ), average erection
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tumescence circumference ( AET ), rigidity activity unit (RAU ) and tumescence activity unit ( TAU ) at the tip and base of the penis
and the normal erection rates. Results In Trial 1, there were no statistically significant differences in NPTR parameters and normal

rates between two groups on the second night (all P > 0.05) . The Richards-Campbell Sleep Questionnaire ( RCSQ ) score in the

RAU,,, TAU,,) on the first night were lower compared to those on the second night in the control group (all P < 0.05 ), and there
were no significant differences in normal erection rates ( 67.2% vs. 78.1%, P = 0.065 ) . Except for AET,, (7.85 (6.83, 8.98 ) cm wvs.
8.10 (7.50, 8.90)cm, P =0.014), there were no statistically significant differences in NPTR parameters and normal erection rates
between two nights in the experimental group (all P > 0.05) . In comparison between two groups, the parameters on the first night
(EEE, D60;,, RAU,, and TAU,, ) and those on the second night ( EEE, D60;,, D60,..., TED, RAU,,, RAU,.., TAU,, and TAU,.. ) in
the experimental group were lower than those in the control group (all P < 0.05) . No significant difference was observed in the normal
erection rates on the first night between two groups ( 67.2% vs. 65.6%, P = 0.852 ), and the normal erection rate on the second night in
the experimental group was lower than that in the control group ( 78.1% vs. 57.8%, P = 0.014 ) . In the experimental group, the RCSQ
scores on two nights were higher compared to those in the control group, and the RCSQ scores on the first night were lower than those
on the second night in both groups ( both P < 0.05) . Conclusions NPTR measurement yields the first night effect. Nitrazepam can
significantly inhibit the nocturnal penile erection. Improving sleep quality cannot eliminate the first night effect, whereas increase the
false negative rate of NPTR measurement. Nitrazepam should be avoided in the NPTR measurement for patients with normal sleep,

whereas it can be given for patients with sleep disorders or sleep difficulty after full consideration of the advantages and disadvantages.
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Table 1 Comparison of basic clinical characteristics between experimental group and control group in Trial 1

M ( Pys, Py)

SEACRHIE I (n=57) XTHRZH (n=68) Z 18 P{H
IR 1 % 27.00 (24.00, 31.75) 32.00 (28.00, 34.00) 3.911 <0.001
BMI/ (kg/m*) 22.69 (21.79, 24.69) 22.65 (21.37, 24.57) 0.734 0.554
PSQI/ 4% 5.50 (4.00, 7.75) 5.00 (4.00, 7.00) 0.670 0.065
ITEF-5/ 4% 12.00 (6.25, 15.00) 10.00 (6.00, 15.00) 0.718 0.638
SAS/ 4% 33.00 (24.50, 37.00) 33.00 (27.00, 35.00) 0.078 0.352
SDS/ 43 36.50 (31.00, 47.75) 38.00 (29.00, 44.00) 0.629 0.501
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Table 2 Comparison of basic clinical characteristics between experimental group and control group in Trial 2

M ( Py, Ps)

FEARFRIE KA (n=64) YT HRAL (n=64) Z 18 P 1A
iy 1 % 31.00 (27.00, 36.25) 33.00 (28.00, 40.75) 1.746 0.081
BMI/ (kg/m*) 23.60 (21.35, 26.24) 22.72 (21.97, 25.70) 0.555 0.579
PSQI/ /3 5.00 (3.00, 6.00) 5.00 (3.00, 6.00) 0.384 0.701
1IEF-5/ 43 13.00 ( 10.00, 18.00) 11.00 (7.25, 16.75) 1.920 0.055
SAS/ o3 38.00 (34.00, 42.25) 37.00 (34.25, 39.75) 0.906 0.365
SDS/ 43 36.50 (34.00, 43.00) 37.00 (30.25, 45.75) 0.711 0.477

3 W51 PR ASXRARE NPTR SERNERNEES T

Table 3 Quantitative analysis of the NPTR parameter assays in experimental group and control group during two nights in

Trial 1

5 % 51 552 1

- R (n=57) XA (n=68) R (n=57) IR (n=68)
EEE/ X 2(1, 2) 2(1, 3) 2(1, 2) 2(1, 3)
D60,,/min 49.50 (26.75, 72.25) 48.50 (32.75, 83.38) 59.50 (27.25, 85.25) 61.00 (28.25, 88.88)
D60,../min  51.50 (32.35, 84.75) 67.75 (39.86, 100.00) 60.50 (33.25, 94.25) 73.50 (35.25, 102.86)
TED/min 70.75 (52.38, 96.75) 82.00 (51.56, 130.31) 72.75 (46.50, 108.88) 91.50 (55.56, 129.88)
AER,,/% 62.81 + 14.75 64.88 + 14.44 66.00 (57.50, 74.00) 66.00 (55.25, 74.00)
AER,,../% 70.00 (63.00, 80.00) 73.50 (64.25, 81.00) 72.33 +12.38 70.94 + 13.80
AET,,/cm 8.64 +0.89 8.66+1.12 8.50 (7.95, 9.15) 8.50 (7.60, 9.10)
AET,../cm 8.72 +0.81 8.74 + 1.06 8.72+0.73 8.70 £ 0.91
RAU,, 47.00 (28.00, 64.00) 55.50 (36.50, 79.00) 51.00 (27.50, 72.50) 56.00 (31.50, 76.00)
RAU,... 50.00 (31.00, 72.50) 57.50 (37.00, 87.00) 57.00 (29.50, 86.50) 63.50 (33.25, 85.75)
TAU,, 31.00 (17.50, 39.00) * 37.00 ( 19.25, 52.00) 31.00 (17.00, 40.00) 33.00 ( 19.00, 49.75)
TAU,.. 27.00 (21.00, 39.50) 34.50 (17.50, 53.50) 29.00 (17.50, 45.50) 31.00 (20.00, 51.75)

T SR BO IR UL, P < 0.05,
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Table 4 Quantitative analysis of the results of NPTR parameter assays in experimental group and control group
during two nights in Trial 2
M ( Py, Ps)
Pa— R (n=64) XA (n=64)
-~ 51 2 W 51 52
EEE/ K 1(0, 2)* 1(0, 2)* 2 (0, 3) 2 (1, 3)
D60,,/min 32.75 (6.88, 49.75) * 22.25 (5.50, 53.38) ° 48.50 (6.25, 85.13) 57.00 (16.00, 97.63) "
D60,,.../min 41.25 (13.13, 64.63) 31.25 (8.63, 70.38) * 52.25 (11.75, 92.50) 64.00 (31.63, 103.25) "
TED/min 49.00 (22.31, 79.13) 42.50 (12.12, 81.25) "  61.50 (23.31, 99.88) 78.63 (34.06, 115.69)
AER./% 62.00 (36.00, 71.75) 60.50 (40.25, 73.75) 65.00 (44.00, 74.00) 66.00 (52.50, 77.75)
AER,../% 70.00 (59.25, 80.25) 70.00 (62.00, 82.75) 74.00 (57.25, 81.00) 77.00 (68.00, 86.75) "
AET,/cm 7.85 (6.83, 8.98) 8.10 (7.50, 8.90) " 8.15 (7.23, 8.78) 8.05 (7.40, 8.88)
AET,../cm 8.35 (7.43, 9.10) 8.45 (7.63, 8.78) 8.50 (7.65, 8.90) 8.40 (7.90, 8.80)
RAU,, 30.50 (8.00, 45.50) * 23.00 (7.00, 50.00) * 41.50 (13.25, 75.50) 50.00 (18.50, 83.25) "
RAU,... 34.50 (13.50, 55.00) 27.00 (8.50, 59.25)° 46.00 (13.25, 83.75) 51.50 (27.00, 90.50)
TAU,, 14.00 (4.25, 24.74) * 10.50 (4.00, 27.00) * 23.50 (7.25, 39.75) 26.00 (9.25, 43.00) "
TAU,... 17.50 (6.25, 28.00) 12.50 (3.25, 28.75) * 25.00 (7.00, 39.75) 25.00 (12.25, 45.00)

o SEIEFEE AR LA, P < 0.05 ; SN 1 B R, P < 0.05,

x5 A2 PIXINE ST REAFE NPTR SE RN R
HIE ST
Table 5 Qualitative analysis of NPTR parameter assays in
experimental group and control group during two nights

in Trial 2
n(%)
AL Eﬁ%“ﬁﬁﬁ ait
Wl IEW 32 10 42 (65.6)
(n=64) g 5 17 22(344)
&3 37 (57.8) " 27 (42.2) 64
XTREZH IR 41 2 43 (67.2)
(n=64) g 9 12 21 (32.8)
41t 50 (78.1) 14 (21.9) 64

T« SR B IR AL, P < 0.05,

RigiScan BA TR, # 2w . LA, 7T
DL 25 W T B 25 ke T e i AH S EE . AE129T )
WBEAEEEN, EBRSI2IT T ENEE.
NPTR J& % B 3% R4 7 8 42 2~3 W A0 (] gt kG
i PR T 27 4 A A I AR R e A2 0 B R TR
B R 1) B R AH SC PR, BRI SCHR B
NPTR A Al GEZ R4S . IARFREE . 24955 2R A
RS, H e R 2 A B AR T A T 455 SR A R
M JC M EEE, AR ASHERA Y RigiScan NTPR Al
GERARE E B R AT DA IR 2 e 3 B
B, MATHRE S NPTR ARG PSS A, At
ARWFFEIAT THIEE

TEARER 1, X B RN 3 56 4 7 55 2 a4 1)
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Table 6 Comparison of RCSQ scores between experimental group and control group during two nights in Trial 2
M ( PIS! P75 )
RCSQ P4
4HoH - Z P
H 5 n E 1 Eo 1 I
e | 64 73.50 (60.25, 87.45) 82.60 (66.15, 93.85) 2.816 0.005
X REZH 64 64.50 (46.10, 79.20) 71.00 (56.65, 82.35) 3.381 0.001
Z 8 2.232 3.079
PAg 0.020 0.002

NPTR A0 25 5 1 5% K NPTR S0 45 5 e s
R TG E L, X RUXTLE 1 K NPTR
K2 W B IR R DR AR &, s P
AN B I AR 0t s A % (R B 2R ke, (R BRI
FiX B 201 NPTR S HUKF- 50 A A T BRI
o A, E A IR FHAS U A9 RCSQ PE (b
PNLE92.00 43 ) & TR ER AL (%K 68.70 43 ),
o R 22 E K 23.3 43, U P AN VE PR RE AT S0
SRR T, HR S PE R R A2 a0 R A
RN, Zatty, b ~—BBadss 2 FHF ED &
BRI R T S AR S

R 2, XA TESS 1 B NPTR 93653
ZHUE (D60,,. D6O0,... AER,... RAU,, Al TAU,,)
PR T55 2 e, B&4F T NPTR Kl i 7278 FNE By
TR SZ W 7E Zou 55" 1 ] o1 AFF 5 v O 4 7R
NPTR f:AF7E FNE, HF3R% T AER,,. AER...
AET,, Fil TAU,... LIS AL NPTR Z407E5 1 ks
S5 PG T2 2 M, 25 1 MR 25 2R 1E 7 R
T 2 8. AW, 5% 2 Mt xf gl
51 BRI o [ 25 R e B (R L B 2R AR
MIRERE 2%, AR NTPR (956 1 Bk 25 5 Toik %
W Wz i A DI RE . 5 Zou 55 HRAE AR
(A2, ASFSE M AR LSS L N W G EEE F1 TED {i
DA I 235 R AE H R (8] 25 58 Gt 3 L, (HIK
B2 5 2 W Y S50 L B (B KT R0 1 iR
deE RS, W, AAFSEIEEE] RAU F1 TAU 2
BAEZ S %) FNE 152, {H3CHkE 77 NPTR 1Y
RAU 1 TAU Z8UEBA Wk, AR T XS5
TE R RSB B0 (B B 25 e i B, RS L
F 25 20 T e - 1 st 3 R L B R R S R 2 1
ZWibRiE, PRI SR R R, RAU Fil TAU
EAHES % . FNE BIAEZE TP NPTR Kl 2%
o R EL Z T B . FNE 54 A &8 Y B IR
HIRAMKKR, ZiUES | B AEREAR OB A=
(14 B G S 560 B 858 o A AR, NPTR AU A 38

SRR L. AR R, fEAREE A
Bi ] DR EE 2= 4 B FNE X NPTR A6 45 3 1
SO, LU0 TR G008 B 2 Y B RIS 36 PR rh gk
£ B B AW 000 P A/ FNE 5 K A BE IR S >, i
PEIRTESEAT NPTR KGN, 5 g 1y S8 o i 38 B R
EPIENE, BE W RigiScan {305 LU 107 ik
H B HPGR I ZBE BE AR A 5T R BT NPTR £
AT BESTHBR FNE A95200 .
EAAEREARE, 2R 15 1 s E w2
I 125 A, B8R 19 2 B 2 ik A
AR . $ER AR F BRI ) NPTR A I AT
SRAFAEMR B SE 3, PRBL T B IR A Gl 2
—HMEA R, BEEE T 241 %) NPTR A3 DI AR
BB, [RGB RIS PR 05 D A
(RS0 PR 22 S A K, TESR 2 AN —E RESE AiE I .
DRI, I A 125 T 7 4352 NPTR G 25 SR, b T
51 BRI 45 S Sl VA AR 4 SR 8 S Y
BENEEAR, FAGREWLEIE, K THE
SR 2% S, TE TG NPTR 25 51 5 B
T, R EE AT EE T 458, RHER . R
. ABBEIERE S, R IAIR A
PR 2, IRBRAH A 1 B NPTR KIS 40(E
(EEE, D60,,. RAU,, LA & TAU,, ) K55 2 i 28
i (EEE. D60y,. D60... TED, RAU;. RAU...
TAU,, LA S TAU,... ) PR TXFREZH, S Wefin vy i xf
T IE] FAZE e A P i) B &, e SCk b, I PR S Ui
MRS P PEIR YT SR R R ), AEiR 52
FHAT . DNALIR] EE I Bt 25 (8T 7, il P Pk B ol
PR L L FNE 800l B2 B B o B g . 7
2007 4F—TERIT LRI FNE s (g toe b, Bl
HES W2 000 FSF %) FNE 2 7% B R o 22, R s MR sh st
[#] (rapid eye movement, REM ) %5 %5, Wi &1
FER TR P P B AR AT DA R AR R, (HAl
[IRESs 2 REM 93, F b 00 s V) T e ok 44
f2 REM HAJ 6 B 220 [l ke . A7 9838 %5 19 )
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ED B SC A TR M IEAREIZF fT, P e Rk e
FHEIR T E T E A, 4550 BR A S
(1 REM 39 () h b 10 1)V P e R IR 25 5 B R T
TG SR 3 2k I 2 R T B e IR 2 X S ke
FOPIRIVERT, (RN ARG I AN A
TEARMIE R, R 1 0E5E 558 2 19458
WP FA—F, RIS 1 TRl R IE R B PR
IR TE W WA, R 2 /Rl PE X ED
BEAHBMEEN. 2508, EA—-8E
RN ABRER AR . EIRER 1, A2
HRHAEAER PR DIBEIEE# (£E5 1 B NPTR k2
Wi 2 —ANH P R DL 2R E T
. MR R IEESR ), WK 2 152k
H M ED . R 1 P IEE AR B AR e
PEFIRL 2 B9 ED B ks oige, 7l 1
RIGL Y NPTR Z280H (JLHE TED., D60, RAU
FITAU) 7EZ 2 PG Ve 20 MR, R
SRIBRIR A Gt 24 8 AR, mire ik 2
ED B Wi va vE g I E A AT g 5 FNE 774
BRI R Y X - R W R
B PG P16 1E N B (B T R 1 5 e AN B &,
X5 F ED B3 (P06 AR XA 8. S T 8m
NPTR K 25 5 v b, %o B MR O B AR X 1 3
(23R8 F, EEIAE NPTR K i i (i FH Al 75 32
o4 B A T £ 1) O X % A A AR R AT,
W R o R PR 8 3 B L BRI i /K ko
MASEZN] NPTR S EOAEIR 2% . BAEIRIRIZTT
r X R B JOR RAR 22 L A M HIR A ) SR T
Ar1E NPTR AGI 88 JCTR AR, A I 25 S A
CINCERS oMU Rl 07 N i DS s A | R s Tt Rl
RERN B R ke, 7R R B SO, A
AT 22, DA NPTR R h 5B ny HEsfi v
ARBTE L SAE T AR 9 5 45 [l Jost A A
SR HA VRS, ATHEYERAE NPTR /%) FNE f71E,
JF4E78 FNE B52 M NG 157, A AT R AE 2L
BRI . ARWFFE IR HE7R, R A P 2 % 7% 1) B
R EA A BMERR, wEAKER, AR
JEAE NPTR A gy UOULER A PG 3 % 32 (1] B 25 ke
IS, 9K, A5 IMEE—E R R O HE
BRAmUE D, F50 BAE (UEA IR & FHE 2T 7
BLI A HEA T SR IR S M KO R, S SO
N IZ SRR — 20 R HERR HAT SRR e = i A
FLE KT LA B M R K 50 SRR R . @
AT TR AU ER, £ SRR &

KA ARAEARL 19 NPTR R T, A
RS TC 150 57 32 a5 A I IR f B B S A, 0 LR
REM B AHAAE AL, JovEAR L5 ma i) EARAL ]
Ja B R G | BRI — 20 RIS A PG P e
PR EARBLR . AR5 1 b 2 HZRE A
A R R A G R E L AR R E )
RERYSZIR R R 2 —, (B2 5 F2RIAE 50 2 LA
150 % DL BRI B R A A R A LR 2
BEIF2EE ST, ARBFIERES 1 50 2 LAY
ZIREFEARERN, OTIRAA 2 B ZRE TR K
T 50 %, K32 WL T 24~34 B P4,
R 1 2 AR /N T 50 % F R 50 B L &
Ll L3 25 S e g it E L, R 1 193238
H AR P DR A R AT e Al FEE 2 N . (]
B, AR, FEENIMTZMIZHEM ED 2%
RS, FOREESTT 2 H B # i AR IR B2,
HHE TARERBHAIMEFT AR, HRZEEFR
HAH R REE R AR L ERE L, W5
1 T 2R SR AR B R T FEPE DD e REAs )
S AR AE R L, T3 50 5 VL B2
WA FEA RN, E AR, AR
A1, FNE JZ5200 RigiScan NPTR il 4%

(A EE LA TR 2R, 8 IR 0 5T 38 fin P
PO PERN IR Rl B 25 e, #E338 FR 3 21T NPTR
HOR B P, 17 A 0 RS o e o LK A
VR ED B3, WA AIEEC T Al . 2D asE ]
DA SR Rl i 8 e IR 174 245 4 Al O — 10 B 2
TEIRZY . AR R R A2 RIS ) A5 el B AR BT 5, DA
PRI 72 BR FNE'©,

ZE TR, NPTR R:IZESRA7AE FNE, BN
R 8 B vl =2 e S 0 ] 8 L v P o P T
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