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By continuous and simultaneous recording of nocturnal penile rigidity and circumferential
expansion (tumescence), nocturnal penile rigidity and tumescence have been classified into 6 patterns;
normal, dissociation, uncoupling, short episode, low amplitude and flat trace. The monitoring will be
helpful to diagnose underlying disorders involving erectile impotence, if the pattern of nocturnal penile
rigidity and tumeéscence are related with the disorders.

This study analyzed the relationship between the pattern of nocturnal penile rigidity and
tumescence and associated disorders in 105 patients with erectile impotence. Of 15 patients with
central nervous system disorders, 9 (60%) had a pattern of short episode of rigidity. In 29 patients with
cardiovascular disorders, the patterns of dissociation, low amplitude and flat trace were the main
findings and observed in 41, 41, 35% of the group, respectively. No patients with diabetes mellitus
showed normal pattern. Although the group of non insulin dependent diabetes mellitus (21 patients)
had various patterns of rigidity and tumescence, the insulin dependent group (14 patients) mainly
showed patterns of low amplitude (21%) and/or flat trace (71%). The continuous and simultaneous
monitoring of penile rigidity and tumescence will be helpful, with an integral analysis of its pattern
and other examinations, for accurate diagnosis of underlying disorders of organic impotence, besides
for differentiation of organic impotence from psychogenic one.
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Table 1 Maximum penile rigidity and circumferential
expansion lasting more than 10 minutes in the normal
group. Values represented as mean-SD.

tip* base**
rigidity (%) 47 59
circumferential expansion (mm) 21 28

* about five millimeters proximal to the coronal sulcus
** base of the penis

T41+13mm TH H, RHRCI05 A ERE L RK
DIEEIXIEM63+16%, FART6E17%TH-7c, Lic
55T, SEOKRN TR FHE—BREREEXEET
fR& L7- (Table D).
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EHEE 7R TH -1 (Table 2).
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Table 2 Subjects and their underlying disorders.

Number of Age

patients mean+SD
no underlying disorders 11 58+10
cardiovascular disorders 29 62+ 7
central nervous system disorders 15 58+ 8
insulin-dependent diabetes mellitus 14 55+ 9
noninsulin-dependent diabetes mellitus 21 60 +
alcoholism 5 56+ 9
Peyronie’s disease 3 61+ 4
malignant tumors 7 62+ 3

total 105 59+ 7

Table 3 Classification of patterns of nocturnal penile
rigidity and circumferential expansion.

1. @ Normal episodes of rigidity and circumferential expansion.
2. Abnormal patterns
@ Dissociation between tip and base.
@ Uncoupling between rigidity and circumferential expansion.
@ Shortened episode of rigidity.
® Low amplitude of rigidity.
® Flat trace : no episode of rigidity and circumferential

expansion.
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Fig. 1 Classification of patterns of nocturnal
" penile rigidity and circumferential expansion.
@ : normal, @ : dissociation, @ : uncoupling,
@ : shortened episode, ® : low amplitude, ® flat
trace.
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3. PBI & Rigiscan -t 4 — v & DBk :

PBI=0.80 (n=66) B TREHEE15.2% (n=10),
BEERY—H33.3% (n=22), BEERERH—H3.0%
(n=2), EFHEI%39.4% (n=26), EEER34.8%(n=
23), FER30.3% (n=20)TdH -7, PBI<0.80(n=
39) B TIRIEER15.4% (n=6), BERH—#28.2%
(n=11), WEERA—FH2.6% (n=1), "HHEH
23.1%(n=9), EEER38.5%(n=15), FEHI35.9%
(n=14)T& - 7= (Fig. 2). Bl b ERHIEIL PBI=0.80
DFTLEH % L BT,

4, BEEHEEHEE & Rigiscan 44 — v & DB
£

BEEHEREUHEE =40M/sec DE (n=46) TIIE
HH19.6% (n=9), BEARH—H23.9% (n=11), &
EERA—KH4.3% (n=2), ERFMEIE34.8% (n=
16), {EEE#I28.3% (n=13), F{EH!34.8% (n=16)
Thote, BEEMEREEE <40M/sec DF (n=
59) TRIEFEMI1.9% (n=7), BWETH—37.3%
(n=22), BEBEA—KH1.7% (n=1), HKEE
32.2% (n=19), EBF E #42.4% (n=25), FEH
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Table 4 Combination of patterns of nocturnal penile rigidity and circumferential expansion.

patt;;rn associated disorders

Rig?scan total NULD CVD CNS NIDM | IDDM | ETOH Peyr MALT
1. normal 16 8 2 3 0 0 1 1 0
2. @ only 7 0 3 1 1 1 1 1 0
3. @ only 0 0 0 0 0 0 0 0 0
4. @ only 3 0 0 1 1 0 1 0 0
5. ® only 4 0 1 1 1 0 1 0 0
6. ® only 34 0 10 1 8 10 1 1 3
7. @+® 0 0 0 0 0 0 0 0 0
8. @+® 6 1 1 2 1 0 0 0 1
9. @+ 8 0 5 0 3 0 0 0 0
10. ®+®@ 1 0 1 0 0 0 0 0 0
11. ®+® 1 0 1 0 0 0 0 0 0
12. @+® 12 2 2 1 2 3 0 0 2
13. @+B@+® 0 0 0 0 0 0 0 0
4. @+@+® 0 0 0 0 0 0 0 0 0
15, @+@+® 12 0 3 4 4 0 0 0 1
16. @+@®+® 1 0 0 1 0 0 0 0 0

total 105 11 29 15 21 14 5 3 7

Abbreviations and marks : NULD : no underlying disorders, CVD : cardiovascular disorders, CNS : central
nervous system disorders, NIDM : noninsulin-dependent diabetes mellitus, IDDM : insulin-dependent diabetes
mellitus, ETOH : alcoholism, Peyr : Peyronie’s disease, MALT : malignant tumors, @) : dissociation, @) :
uncoupling, ®.: shortened episode, ® : low amplitude, ® : flat trace.

Fig. 2 Penile brachial index and the patterns of
nocturnal penile rigidity and circumferential
expansion.

PBI : penile brachial index.

30

—T T
B FB1>0.80, n=66
W2 Pei<o.80, n=39

o]

40 (%) patients

RIGISCAN

normal
dissociation
uncoupling
shortened episode P
low amplitude

flat trace

30.5% (n=18) THh o7, BId, ERBIBETHE
CHEEORFREME L, REFR, BHCEER
B8, EEENIREEMEEEEEORE LES
1% At (Fig. 3).

5. EBEFKE & Rigiscan -2 & — v L DOBIF

Q@ H£BEEOEVFE (n=11)

ABTREER64%(M=8), BERY—H 9 %(n=
D, BEERA—XH 0%, @ERE27%0=3), &
WERMI’%(n=2), FEE 0% T, hoRFLHELEK
LIEER A% H -7 (Fig. 4a).

Fig. 3 Nerve conduction velocity of the dorsal
nerve of the penis and the patterns of nocturnal
penile rigidity and circumferential expansion.
NCV-DNP: nerve conduction velocity of dorsal
nerve of the penis.

30 40 (%) patients

RIGISCAN T .

normal I NCV-ONP 240M/sec, n=46
QZZANCV-DNP <40M/sec, n=59

dissociation

uncoupling

AFZEF5 PBIX0.91+0.08(n=10, 1 HlRER
HifT), BEYHEEEEE343+5M/sec(n=10, 1
BlIRERIIT) Thote,

@ BEBREER (0=29) & FREEREE (=15)

TR R BRI\ T PBL30.80+0.16 (n=28,
1 FlRRERKIT), BEEHEEERE 239+6M/
sec (n=29) T, EREKBORVFLILEEHL LI
K TR L7. Rigiscan 22 — v TRIEEH 7%
(n=2), BWEARH—F1Y% (n=12), BEEBERS—K
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Fig. 4 Underlying disorders of the patients and the patterns of nocturnal penile

rigidity and circumferential expansion.
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7% (n=2), ERIAE21% (n=6), EEER41%
(n=12), HEHMIB% (n=10) TH -7 (Fig. 4b).
PR R R BB\ T PBIi30.86+0.11 (n=
13, 2 PR ERKEST), BEEHEEEEE 2417
M/sec (n=15) TH#H & bICBEEBREEF LKL
TRIFTHH, L KEEEHREEEE TIIHTF
BN HEBEZEZ X ZDIUKRE, p<0.02. Fig. 5), F#
MR B O Rigiscan -2 & — v i, E#HH20% (n=
3), BERH—RAT%m=T), BEBER—ZH 7%
(n=1), EEREIT60% (n=9), EEER47% (n=7),
EEHT% (n=1) ThhH, BHEBREEFLEEL
THEREE L, PERIAD -1 (Fig. 40).
® 1 vRY KRIFHFERKADDM, n=14) & 1 v
2 ) VIHREMERERR (NIDDM, n=21) & OHE
B & & IE% 7 Rigiscan -¢ & — v 2R THEFIT 1
FlbRBDIn o1, WEARE—FIIDDM 7% (n=
1), NIDDM 43% (n=9), BEERA—FE X IDDM,
NIDDM ¢ 12 0 %, 5ERERE IDDM 21% (n=3),
NIDDM 38% (n=8), {KEERX IDDM 21% (n=
3), NIDDM 48%(n=10), ¥{E# X IDDM 71%(n=
10), NIDDM 38% (n=8) T& - 7=, NIDDM Ti3%
¥k7s Rigiscan .t # —v & & 5Dzt L, IDDM T3
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BEER, FHERKEY, IDDM OA1RHRALE L
TEERIEMI L D - 7o (Fig. 4d, e). PBI X IDDM
0.83+0.10 (n=13, 1 #lix&R&E XK 17), NIDDM
0.85+0.11 (n=20, 1HIIRERKEST) CTHEFCEY
AZEDY, BEEMELEEE S IDDM 37+7M/sec
(n=11, 3@l AEXRKST), NIDDM 35+5M/sec
(n=21) THhHEEOEXADII - (Fig. 6).
@ Zoft

7 &3 — ARFESE, Peyronie 38, EWEBE R CRIE
B A D T —BDOERIZDOVCTIEBRS Z X TE
7ok - 7= (Fig. 4f, g, h). Peyronie & T Rigiscan IF
BETHol 1FIIARBIC L 2BEQOEHR LD b DH
HEBEDORRTH - I,

6. XBEEE L Rigiscan - % — v D@ E&HE
SEIOKRF TR 1BEORFED AT 1E S EXEE
SR AL 2 leh ol d D% RE iz Rigiscan #*
2 —v & Lich, R—ESIC 3\ THEE D Rigiscan ¢
2 —VHIRETHZ ENLIELIEEE I hic (Table
4), EEHCH T 1 REBE IS EEDOZHRER
&0 5 b ORI 20D LT OB ECHEE
MATDILSDNRONB Z ENDH oI, TOEH
EOWCTRERFOFECHOVTORIIMLETDH
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Fig. 5 Comparison between the group of cadiovas-
cular disorders and the group of central nervous
system disorders concerning nerve conduction
velocity of the dorsal nerve of the penis and
penile bracial index.
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Fig. 6 Comparison between the group of insulin-
dependent diabetes mellitus and the group of
noninsulin-dependent diabetes mellitus concern-
ing nerve conduction velocity of the dorsal nerve
of the penis and penile brachial index.
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