Vol. 25, 1994

QU Official Organ of the European Association of Urology

uropean

rology

Editor-in-Chief Board of Editors

C.C. Schulman, Brussels L. Boccon-Gibod, Paris
F.M.J. Debruyne, Nijmegen
J. Fitzpatrick, Dublin
R. Hohenfellner, Mainz
F. Jimenez-Cruz, Valencia
M. Marberger, Vienna
F. Pagano, Padova




Contents Vol. 25, 1994

0000000000000000000000000000000000000000000000080000000000000000000000000

No. 1

000000000000000000000000000000000000000000000000000000000000000000000000

Review Paper

Advances in Laparoscopic Renal and Ureteral Surgery 1
Kerbl, K.; Clayman, R.V.

000000000000000000000000000000000000000000000000000000000000000000000000

Clinical Papers

The Mainz Pouch 11 7
Fisch, M.; Wammack, R.; Miiller, S.C.; Hohenfellner, R.

Undiversion after Previous Cystectomy and Bricker 16
Derivation

De Sy, W.A.; Goerdin, A.; Lauweryns, A.

Laser Ablation of the Prostate: Experience with an Ultrasound 19
Guided Technique and a Procedure under Direct Vision

de la Rosette, J.J.M.C.H.; Froeling, F.M.J.A.; Alivizatos, G.;
Debruyne, FM.J.

Significance of Full Nocturnal Erections with Short Duration 25

Montorsi, F.; Ferini-Strambi, L.; Guazzoni, G.; Zucconi, M.; Smirne, S.;
Rigatti, P.; Pizzini, G.; Miani, A.

Deep Dorsal Vein Arterialization in Vascular Impotence 29
Sarramon, J.P.; Janssen, T.; Rischmann, P.; Bennis, S.; Malavaud, B.

New Intra-Ureteral Stent for Use during Reconstructive 34
Surgery

Hampson, S.J.; Parikh, A.M.; Worth, P.H.L.

Pain Sensation in Transurethral Microwave Thermotherapy 36
for Benign Prostatic Hyperplasia: The Rationale for Prophy-

lactic Sedation

Cormio, L.; Bloem, F.; Laduc, R.; Debruyne, F.M.J.

Sodium Pentosanpolysulphate in the Management of 40
Haemorrhagic Cystitis: Experience with 14 Patients
Hampson, S.J.; Woodhouse, C.R.J.

0000000000000 00000000000000000000000000000000000000000000000000000000000

Pediatric Urology

Treatment System for Nocturnal Enuresis according to 43
an Original Classification System
Watanabe, H.; Kawauchi, A.; Kitamori, T.; Azuma, Y.

Renal Parenchymal Thickness in Children Measured by 51
Computed Tomography
Prassopoulos, P.; Cavouras, D.

$00000000000000000000000000000000000000000000000000000000000000000000000

Research Papers

Experimental Studies for Clinical Standardization of Trans- 55
abdominal Laparoscopic Nephrectomy

Henkel, T.O.; Potempa, D.M.; Rassweiler, J.; Frede, T.; Stock, C.;
Alken, P.

Rat Model for the Study of Penile Erection: Pharmacologic 62
and Electrical-Stimulation Parameters

Martinez-Pifieiro, L.; Brock, G.; Trigo-Rocha, F.; Hsu, G.L.; Lue, T.F.;
Tanagho, E.A.

Decreased Blood Flow and Defective Energy Metabolism in 71
the Varicocele-Bearing Testicles of Rats
Hsu, H.S.; Chang, L.S.; Chen, M.T.; Wei, Y.-H.

$00000000000000000000000000000000000000000000000000000000000000000000000

New Technique

The Treatment of Superficial Bladder Tumours under Local 76
Anaesthetic Using Suction Diathermy Electrodes
Bunce, C.J.; Sarmah, B.D.; Considine, J.

000000000000000000000000000000000000000000000000000000000000000000000000

Case Reports

Negative Testicular Biopsy and Asynchronous Bilateral 79
Testicular Germ Cell Tumour

Brackenbury, E.T.; Grigor, K.M.; McIntyre, M.A.; Howard, G.C.W.;
Hargreave, T.B.

Bilateral Laparoscopic Ureterolysis 82
Puppo, P.; Carmignani, G.; Gallucci, M.; Ricciotti, G.; Perachino, M.
Posttraumatic Priapism in a 7-Year-Old Boy 85
Dewan, P.A; Lorenz, C.; Davies, R.P.

Acknowledgement to Referees 88
Congress Calendar 81, 87

111



000000000000000000000000000000000000000000000000000000000000000000000000

No.2
Review Paper
Gastrocystoplasty in Children 89

Sumfest, J.M.; Mitchell, M.E.

000000000000000000000000000000000000000000000000000000000000000000000000

Clinical Papers

Clinical Experience with the Kaye Nephrostomy Tamponade 94
Catheter

Kerbl, K.; Picus, D.D.; Clayman, R.V.

[Editorial Comment by Marberger, M., Vienna)

Limitation of Shock-Wave-Induced Renal Tubular Dysfunc- 99
tion by Nifedipine
Strohmaier, W.L.; Koch, J.; Balk, N.; Wilbert, D.M.; Bichler, K.-H.

Prognosis after Extracorporeal Shock Wave Lithotripsy of 105
Radiopaque Renal Calculi: A Multivariate Analysis
Ackermann, D.K ; Fuhrimann, R.; Pfluger, D.; Studer, U.E.; Zingg, E.J.

Extracorporeal Shock Wave Lithotripsy Monotherapy for 110
Staghorn Calculi
Yamaguchi, A.

Stage A1 Prostate Cancer: Follow-Up with Digital Rectal 116
Exploration, Prostate Markers, Fine-Needle Aspiration, Ultra-
sonographically Guided Needle Biopsy and Biopsies of the

Residual Prostate with Resectoscope

Breda, G; Silvestre, P.; Giunta, A.; Xausa, D.; Tamai, A.; Gherardi, L.

Management of 53 Cases of Testicular Trauma 119
Altarac, S.
Penile Electromyography in the Diagnosis of Impotence 124

Merckx, L.; Schmedding, E.; De Bruyne, R.; Stief, C.; Keuppens, F.

Intraurethral Catheter in High-Risk Patients with Urinary 131
Retention: 3 Years of Experience
Sassine, A.M.; Schulman, C.C.

000000000000000000000000000000000000000000000000000000000000000000000000

Pediatric Urology

Urinary Levels of N-Acetyl-Beta-D-Glucosaminidase: 135
A Simple Marker for Predicting Tubular Damage in Higher

Grades of Vesicouretric Reflux

Miyakita, H.; Puri, P.

Tumor-Forming Eosinophilic Cystitis in Children. Case Report 138
and Review of Literature

Gerharz, E.-W_; Grueber, M.; Melekos, M.D.; Weingaertner, K.;
Barth, P.; Riedmiller, H.

v

000000000000000000000000000000000000000000000000000000000000000000000000

Research Papers

Computerized Measurement of Penile Elastic Fibres in Potent 142
and Impotent Men
Sattar, A.A.; Wespes, E.; Schulman, C.C.

Muscular Cavernous Single Cell Analysis in Patients with 145
Venoocclusive Dysfunction
Derouet, H.; Eckert, R.; Trautwein, W.; Ziegler, M.

Phenotypic and Functional Analysis of Tumour-Infiltrating 151
Lymphocytes from Patients with Renal Cell Carcinoma

Thiounn, N.; Mathiot, C.; Tartour, E.; Joyeux, L; Peyret, C.;

Brandely, M.; Deslignieres, S.; Debré, B.; Fridman, W.H.

Immunochistochemical Studies on the Expression of 158
HLA Class I Antigens in Renal Cell Carcinoma: Comparison of
Primary and Metastatic Tumor Tissue

Buszello, H.; Ackermann, R.

Effect of Alpha-Interferon Alone and Combined with Other 164
Antineoplastic Agents on Renal Cell Carcinoma Determined

by the Tetrazolium Microculture Assay

Homma, Y.; Aso, Y.

$00000000000000000000000000000000000000000000000000000000000000000000000

Case Reports

Secondary Psoas Abscess Twenty-Seven Years after 171
Nephrectomy
Guillaume, M.-P.; Allé, J.-L.; Cogan, E.

Symptomatic Heterotopic Splenic Tissue in the Left Renal 174
Fossa
Servadio, Y.; Leibovitch, I.; Apter, S.; Mor, Y.; Goldwasser, B.

000000000000000000000000000000000000000000000000000000000000000000000000

Congress Calendar 104, 123

Contents



$0000000000000000000000000000000000000000000000000000000000000000000s0000

No.3

$00000000000000000000000000000000000000000000000000000000000000000000000

Review Paper

Gene Therapy in Urological Oncology: Principles, Strategies 177
and Potential
Brewster, S.M.; Simons, J.W.

000000000000000000000000000000000000000000000000000000000000000000000000

Clinical Papers

Management of Renal Angiomyolipoma: 183
A Report of 14 Cases and Review of the Literature.

Is Nonsurgical Treatment Adequate for This Tumor?

Koike, H.; Miiller, S.C.; Hohenfellner R.

Prostate-Specific Antigen Levels after Radical Prostatectomy 189
and Immediate Adjuvant Hormonal Treatment for Stage D1
Prostate Cancer Are Predictive of Early Disease Outcome

Cheng, W.S.; Bergstralh, E.J.; Frydenberg, M.; Zincke, H.

Laparoscopic Pelvic Lymph Node Dissection for Staging of 194
Prostatic Cancer
Doublet, J.D.; Gattegno, B.; Thibault, P.

Preservation of Antegrade Ejacuiation in Retroperitoneal Lym- 199
phadenectomy due to Residual Masses after Primary
Chemotherapy for Testicular Carcinoma

Solsona, E.; Iborra, I.; Ricés, J.V.; Monrds, J.L.; Dumont, R.;

Casanova, J.; Guillem, V.

Validity of Kidney-Preserving Surgery for Localized Renal Cell 204
Carcinoma
Lee, S.E.; Kim, H.H.

Neoadjuvant Chemotherapy for Invasive Bladder Carcinoma: 209
Disease Outcome and Bladder Preservation and Relationship

to Local Tumor Response

Hatcher, P.A.; Hahn, R.G.; Richardson, R.L.; Zincke, H.

Testicular Tumor after Cisplatin-Based Chemotherapy for 216
Germ Cell Malignancy
Gerl, A.; Clemm, C.; Kohl, P.; Wilmanns, W.

Transurethral Ultrasound-Guided Laser-Induced Prostatec- 220
tomy. Objective and Subjective Assessment of Its Efficacy for
Treating Benign Prostatic Hyperplasia

Puppo, P.; Perachino, M.; Ricciotti, G.; Scannapieco, G.

Retrograde Ejaculation and Loss of Emission: Possibilities of 226
Conservative Treatment
Gilja, L; Parazajder, J.; Radej, M.; Cvitkovi¢, P.; Kovagié¢, M.

€00000000000000000000000000000000000000000000000000000000000000000000000

New Technique

Retroperitoneal Laparoscopic Nephrectomy and Other Proce- 229
dures in the Upper Retroperitoneum Using a Balloon-Dissec-

tion Technique

Rassweiler, J.J.; Henkel, T.O.; Stoch, C.; Greschner, M.;

Becker, P.; Preminger, G.M.; Schulman, C.C.; Frede, T.; Alken, P.

00 0000000000000000000000000000000000000000000000000000000000000000000000

Surgical Technique

Laparoscopy-Assisted Radical Nephrectomy without 237
Pneumoperitoneum

Suzuki, K.; Ihara, H.; Kurita, Y.; Kageyama, S.; Masuda, H.;

Ushiyama, T.; Ohtawara, Y.; Kawabe, K.

00 0000000000000000000000000000000000000000000000000000000000000000000000

Research Papers

Antitumor Effect of Recombinant Human Tumor Necrosis 242
Factor on Human Testicular Tumors Heterotransplanted in

Nude Mice

Miki, T.; Ishiguro, S.; Sawada, M.; Kotake, T.

Effects of Balloon Dilatation on Canine Ureteric Physiology 248
Lennon, G.M.; Fitzpatrick, J.M.

Evidence for Eosinophil Activation in Eosinophilic Cystitis 254
Dubucquoi, S.; Janin, A.; Desreumaux, P.; Rigot, J.M.; Copin, M.-C.;
Frangois, M.; Torpier, G.; Capron, M.; Gosselin, B.

Case Reports

Spontaneous Rupture of a Neobladder 259

Martinez Jabaloyas, J.M.; Vera Donoso, C.D.; Morera Martinez, J.F.;
Ruiz Cerd4, J.L.; Beamud Gémez, A.; Jiménez Cruz, J.F.

Postoperative Pseudosarcomatous Nodule: 262
Report of One Case and Review of the Literature

Mottet-Auselo, N.; Marsollier, C.; Chapuis, H.; Costa, P.; El Sandid, M.;
Louis, J.F.; Marty-Double, C.; Navratil, H.

$00000000000000000000000000000000000000000000000000000000000000000000000

Announcements 241,253
Erratum 247
Congress Calendar after 264




000000000000000000000000000000000000000000000000000000000000000000000000

No.4

$00000000000000000000000000000000000000000000000000000000000000000000000

Review Paper

Management of Ureteric Stones 265
Marberger, M.; Hofbauer, J.; Tiirk, C.; Hobarth, K.; Albrecht, W.

$00000000000000000000000000000000000000000000000000000000000000000000000

Clinical Papers

Technical Options in Complex Ureteral Lesions: 273
‘Ureter-Sparing’ Surgery

Passerini-Glazel, G.; Meneghini, A.; Aragona, F.; Oliva, G.; Milani, C.;
Pagano, F.

Serum Prostate-Specific Antigen Discriminates Weakly 281
between Men with Benign Prostatic Hyperplasia and Patients

with Organ-Confined Prostate Cancer

Sershon, P.D.; Barry, M.J.; Oesterling, J.E.

Prostate-Specific Antigen Density: A Means to Enhance Detec- 288
tion of Prostate Cancer

Ramon, J.; Boccon-Gibod, L.; Billebaud, T.; Astier, L.; Kobelinsky, M.;
Meulemans, A.; Dauge, M.-C.; Boccon-Gibod, L.; Villers, A.

Differentiation of Benign Prostatic Hyperplasia and Prostate 295
Cancer Employing Prostatic-Specific Antigen Density
Wolff, J.M.; Scholz, A.; Boeckmann, W.; Jakse, G.

Impact of Prostate-Specific Antigen Density in Benign Pros- 299
tatic Hyperplasia and Prostate Carcinoma. Preliminary Results
Akdas, A.; Dillioglugil, O.; Cevik, 1.; Ilker, Y.

[Editorial Comment by Oosterhof, G.O.N.; Debruyne, F.]

Radical Retropubic Prostatectomy for Prostate Cancer in the 305
Elderly and the Young: Complications and Prognosis

Kerr, L.A.; Zincke, H.

[Editorial Comment by Voges, G.E.; Hohenfellner, R. - Reply by

Zincke, H.]

Significance of Ureteral Carcinoma in situ in Specimens of 313
Cystectomy

Batista, J.E.; Palou, J.; Iglesias, J.; Sanchotene, E.; da Luz, P.; Algaba, F.;
Villavicencio, H.

Paget’s Disease of the Glans penis: An Unusual Urological 316
Malignancy
Smith, D.J.; Hamdy, F.C.; Evans, J.W.H.; Falzon, M.; Chapple, C.R.

VI

€00000000000000000000000000000000000000000000000000000000000000000000000¢

Pediatric Urology

Value of Dimercaptosuccinic Acid Single Photon Emission 320
Computed Tomography and Magnetic Resonance Imaging in
Detecting Renal Injury in Pediatric Patients with Vesicoure-

teral Reflux. Comparison with Dimercaptosuccinic Acid

Planar Scintigraphy and Intravenous Pyelography

Takeda, M.; Katayama, Y.; Tsutsui, T.; Takahashi, H.; Komeyama, T.;
Mizusawa, T.; Sato, S.

Measurement of Urinary Endothelin-1-Like Immunoreactivity 326
and Comparison with Other Urinary Parameters in Patients

with Primary Vesicoureteral Reflux. A Preliminary Report

Takeda, M.; Komeyama, T.; Katayama, Y.; Tsutsui, T.; Mizusawa, T.:
Takahashi, H.; Hatano, A.; Obara, K; Sato, S.

000000000000000000000000000000000000000000000000000000000000000000000000

Research Papers

Influence of RF Capacitive Heating on the Alpha;-Adrenergic 330
Receptors of Rat Prostates
Kawamura, K.; Suzuki, K.; Tsugawa, R.; Taniguchi, N.; Matsunou, H.

Modulation of the Urethral Pressure by High-Frequency Block 334
Stimulus in Dogs
Ishigooka, M.; Hashimoto, T.; Sasagawa, I.; Izumiya, K.; Nakada, T.

000000000000000000000000000000000000000000000000000000000000000000000000

New Technique

Torsion of the Testis: A New Technique for Fixation 338

Hamdy, F.C.; Hastie, K.J.
[Editorial Comment by Pagano, F.]

Bladder Neck Wrap: A Modified Fascial Sling in Treatment of 340
Incontinence in Myelomeningocele Patients

Ghoniem, G.M.

[Editorial Comment by Hohenfellner, R.]

0000000000 00000000000000000000000000000000000000000000000000000000000000

Congress Calendar 319,325
Author Index 343
Subject Index 345

Contents



L. Merckx?

E. Schmedding®
R. De Bruyne?
C. Stief*

F. Keuppens?

Departments of

2 Urology and

b Neurology, Academic Hospital of the
Vrije Universiteit Brussel, Belgium;

¢ Department of Urology, Medizinische
Hochschule Hannover, FRG

$0000000000000000000000000000000000000000000000

Key Words

Impotence
Electromyography
Autonomic dysfunction

Introduction

Electromyography of cavernous smooth muscle during
flaccidity has recently been proposed as a new method for
the evaluation of the pelvic cavernous nerve pathway

[1-3].

Indeed, the existing neurological tests only objecti-
vated the somatic efferent and afferent pathways of the

penis.

Clinical Paper

Eur Urol 1994;25:124-130

Penile Electromyography in the
Diagnosis of Impotence
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Abstract

Cavernous electromyography of the flaccid penis was done in 93 impotent
patients that were evaluated with several types of electrodes. We found that
the potentials are generated by the cavernous tissue and are not the reflections
of distant electromyographic events. Using monopolar needle electrodes,
accurate interpretation of the electromyographic tracings seems possible. Qur
results confirm the value of penile electromyography as a way to objectivate
penile smooth muscle atrophy as well as pelvic autonomic neuropathy with
subsequent penile smooth muscle desynchronization. A neuromuscular dys-
function may be the causative factor in 39% of our impotent patients.

®eecesceccssssccccscsoe

Materials and Methods

Test Population

Ninety-three impotent patients with a mean age of 57 years
(range 23-81) were evaluated. The standard evaluation consisted of a
physical examination and thorough history as well as a sexual inter-
view. Further, laboratory blood tests, dynamic colour Doppler evalu-
ation of the cavernous arteries and veins and finally, a Rigiscan®
(Dacomed, USA) monitoring during 3 consecutive nights were per-
formed. A pharmacocavernography was only done on specific indica-
tions.

We routinely performed penile electromyography in

the evaluation of our impotent patients. Specifically, we
tried to examine if the measured potentials were gener-
ated by penile smooth muscle and were no reflections of
distant electromyographic events or skin potentials. Sev-
eral types of electrodes were compared.

Electromyographic Equipment

Mainly the SPACE 7500 (single potential analysis of cavernous
electrical activity) developed by Wiest was used. This is a two-chan-
nel electromyographic amplifier with two external pre-amplifiers.
The registration band is opened at its maximum which is 0.3-32 Hz.
The amplitude range is set at 200 uV. The speed of the thermowrit-
er is set at 5 mm/s. The printer resolution is limited to 20 pixels/s,
and continuous averaging of the measured signal is done automati-
cally to print curves which are true to frequency.

Dr. L. Merckx

Department of Urology, AZ-VUB
Laarbeeklaan 101

B-1090 Brussels (Belgium)

© 1994 S. Karger AG., Basel
0302-2838/94/0252-0124
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Fig. 1. Normal potentials as measured
with surface electrodes (upper tracing) and
coaxial needle electrodes (lower tracing).

For scientific purposes the Schwartzer ED24 multichannel elec-
tro-encephalographic amplifier was used in 6 psychogenically impo-
tent patients. This system allows simultaneous electromyographic
recordings with monopolar needle electrodes and surface electrodes
at the penis as well as surface electrodes on one foot and one hand.
The tested electrodes were Dantec coaxial needle electrodes type
9013L in 57 patients, Dantec monopolar sensory needle electrodes
type 13L64 in 35 patients and finally Dantec surface electrodes type
13L20 in all patients.

Methods of Examination

All measurements are done in a relaxed atmosphere and in the
absence of electrical interference. Patients are well informed about
the relative non-invasiveness of the test and are asked not to move
during the whole procedure.

The patients are placed in a 45-degree sitting position. Surface
electrodes are connected to one pre-amplifier and applied as follows:
one earth electrode on the pubis, the different electrode at the base of
the right corpus cavernosum and the indifferent electrode 2-3 cm
further down the penile shaft.

The coaxial electrode, when used, is inserted in the left corpus,
mid-penile, with the tip in the centre of it and oriented proximally.
Monopolar electrodes are inserted at the mid-penile site with their
tips in the centre of the left corpus and 1 cm apart.

The mean duration of the test is 30 min, but only the last 20 min
are evaluated. After installation, the patients are instructed to relax
as much as possible, and the examiner leaves the room.

Results

Ninety-three impotent patients with a mean age of 57
years (range 23-81) were evaluated. Among these patients
30 were psychogenically impotent, 17 had a venous leak-
age, 11 an arterial insufficiency and 14 had diabetes. One

patient received radiotherapy for prostate cancer, and one
was evaluated after a period of priapism. Another one suf-
fered from pudendal nerve trauma. Finally, 18 patients
had a completely normal evaluation, except for the night-
ly penile rigidity and tumescence evaluation.

The first 57 patients were evaluated with surface elec-
trodes over one cavernous body and a coaxial needle elec-
trode simultaneously in the other. There was a distinct
influence of electrode positioning and relaxation of the
patient on the recordings with the surface electrodes. The
more the patient was stressed, the more irregular, high-
amplitude complexes were recorded. Retraction of the
penis during the examination, as well as high skin impe-
dance adversely affected the quality of the recordings.
Moreover pain and rotations as well as position of the
coaxial needle electrode influenced those recordings:
whenever pain lasted for the whole duration of the test,
there was excessive background activity and desynchron-
isation which made interpretation impossible. Twenty-
five patients had repetitive potentials which were very
similar for the same individual as well as symmetrical for
each cavernous body (fig. 1).

Another group of 8 patients with diabetes mellitus
showed a trace characterized by very long intercomplex
intervals or no activity over periods of more than 20 min.
The mean amplitude of the wave-like potentials was
100 nV or less (fig. 2).

Finally there was a group of 16 patients who displayed
potentials of very long duration, very irregular shapes and
sometimes complete ‘anarchy’ despite correct placement

125



Fig. 2. Very low amplitude recordings in — N
a patient with diabetes mellitus (upper trac- 11.36
ing: surface electrodes lower tracing: coaxial
needle electrode).

11.40

Table 1. Normal potential characteristics (means + SD) for sur-
face and monopolar needle electrodes measured in 23 impotent
patients (median age = 57 £ 6.5 years)

Surface Monopolar

electrodes needle electrodes
Potential shapes 3+1.76 2+1.38
Frequency, n/min 0.95+0.51 0.90£0.46
Potential duration, s 15+£5.7 12.5+6
Polyphasity 11+4.4 10.5£4.7
Amplitude, pV 225+ 81 350+£92

of electrodes and complete relaxation (fig. 3), among
these, the 3 patients with upper motor neuron lesions.
Overall potentials measured by coaxial electrodes were
sharper and of shorter duration when compared with the
surface electrode recordings.

Our last 36 patients were evaluated with a similar tech-
nique, but we used monopolar needle electrodes instead
of coaxial electrodes. The main advantage of the monopo-
lar needle recordings was that stress and electrode posi-
tioning rarely influenced recordings. We were able to
interpret the recordings in all of the patients in this
group.

In this last group of patients 24 recordings were consid-
ered as normal since similar and repetitive potentials
were recorded for each patient (fig. 4). Characteristics of
these potentials are summarized in table 1. Twelve pa-

11.44 11.48 11.52 11.56 12.00 12.04

Time, h

tients (mean age 57 + 13.6 years) had registrations which
were considered abnormal. Of these, 8 were completely
flat apart from some wave-like activity with an amplitude
of less than 100 uV. Six of these patients suffered from
insulin-dependent diabetes mellitus; one had experienced
a priapism of 24 h; one had received radiotherapy for
prostate cancer. Four patients showed ‘anarchic’ registra-
tions with long salvos of electrical activity and lack of any
analogy. Among these was one young patient with a uni-
lateral posttraumatic pudendal nerve lesion (fig. 5).

Comparing the recordings done with different elec-
trode types, the potentials measured by needle electrodes
were sharper and of higher amplitude when compared
with surface electrodes. Except for the first 10 min of
registration, recordings were comparable for both types of
electrodes. However in 10 patients interpretation of sur-
face electrode recordings alone was not possible: low
amplitude potentials could be recorded only with needle
electrodes (fig. 6), and stress sometimes caused excessive
activity measured by surface electrodes but did not in-
fluence the monopolar needle electrode measurements
(fig. 7).

One patient was highly anxious during the recording
with a vagal syncope consequently. At first, his trace
showed potentials with very high amplitudes although
they were similar and repetitive. After this syncope how-
ever the recordings were completely flat during more than
20 min. Table 2 shows the distribution of the 93 impotent
patients with respect to penile electromyographic inter-
pretations.
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Fig. 3. Abnormally long potential in a recording made with a coaxial needle electrode in a patient with a cauda
equina syndrome (lower tracing: electromyography of the pelvic floor).

Fig. 4a, b. Normal registrations made with monopolar needle electrodes (upper trace) and surface electrodes (low-
er trace) simultaneously. Potentials are similar and repetitive.

Fig. 5. Long volleys of electrical activity in a patient with a unilateral pudendal nerve lesion (upper trace: monopo-
lar needle; lower trace: surface electrodes).
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Table 2. Distribution of 93 impotent patients with respect to penile electromyographic

interpretation
Normal Abnormal Not interpretable
(mean age = 52, (mean age =49, (mean age = 50,
range 23-81 years) range 28-77 years) range 46-52 years)

Psychogenic 26 1 5

Venous leakage 11 8 2

Arterial insufficiency 9

Diabetes 2 12

After priapism 1

latrogenic 1

Neurotrauma 1

Others 1 12 1

Total 49 36 8

Discussion

Fundamental neuropharmacological research has
shown that detumescence is an active rather than passive
process [4, S]. It is most likely the sympathic penile out-
flow which is the important contributing system in this
process [6].

Since norepinephrine release induces smooth muscle
contraction in the corpora and penile vessels, it is reason-
able to search for electrical activity in the flaccid penis.

Inserting coaxial needle electrodes in the corpora has
enabled Gerstenberg et al. [7] and Stiefet al. [1, 2] to make
registrations of periodical wave-like smooth muscle con-
tractions. These potentials are much like the sympathic
skin responses (SSR) which can be measured at hands and
feet after a painful or emotional stimulus [8]. SSR are typ-
ically ‘flight or fight’ reactions and are generally accepted
as an objectivation of the sympathetic autonomic sys-
tem.

We have been able to reproduce the results of Stief et
al. [1, 2] by examining 93 impotent patients and 15 nor-
mal volunteers [9]. However we still found it unproven
that the measured potentials were actually generated in
the corpora and not reflections of SSR or other distant
electromyographic events.

Our results have shown that skin electrodes and coax-
ial needle measurements are most susceptible to the
patients’ stress and anxiety: the first 10 min of most regis-
trations are not interpretable due to desynchronisation
secondary to high adrenergic tone. Simultaneous registra-
tion at hands and feet and in the penis in 6 psychogenical-
ly impotent patients has shown that even after 10 min

some potentials measured are SSR and not penile smooth
muscle potentials.

Therefore we used a type of electrode which is coated
over its shaft in such a manner that only the inserted tip
would pick up potentials. Monopolar sensory needle elec-
trodes fulfil this requirement. Using this type of electrode
has largely facilitated interpretation of the recordings.
Firstly they enable an organ-specific registration which is
not disturbed by SSR as proven by simultaneous record-
ings at hands and feet (fig. 8). For the same reason, even
the first 10 min of the registrations proved interpretable.
Secondly, since sharper potentials with higher amplitudes
are measured than with surface electrode recordings, we
consider this an argument that these potentials are gener-
ated in the penis itself. Lastly, orientation of the needles
did not influence the recordings, as it would be expected
in case the registered potentials were of skin origin.

Since potentials are of equal duration and they are as
polyphasic as surface electrode potentials, we can assume
that monopolar needle electrodes give an equally general
appreciation of corporeal smooth muscle status. This is
actually a shortcoming of the coaxial needle which only
records a very small area of smooth muscle, reflected by
shorter duration of measured potentials.

Finally we compared normal surface electrode record-
ings in 23 impotent patients with a mean age of 57 years
(table 2) with our own normal values. In comparison with
potential characteristics of 15 normal volunteers with a
mean age of 33 years [9] we see a declining frequency (0.9
complexes/min versus 2.3 complexes/min) and a declining
amplitude (350 vs. 540 uV). This may indicate an age-relat-
ed decline in smooth muscle activity. A possible explana-

129



Monopolar
needle electrodes
(penis)

b
> Surface electrodes
= [ (penis)

i

(=}
-
i

Surface electrodes
(penis)

Skin electrodes
(hand)

JVuWJ\W*\/\/AA/

Skin electrodes
(foot)

Vi

<
——

A
\

W/
%/\

|
| :
! :

1
|
S A SR S N A O

/\~

Fig. 8. Registration made with Schwartzer electro-encephalographic equipment. SSR was measured on the hand
and foot and with surface electrodes on the penis. It was not present, however, at the penile needle electrodes.

tion is progressive smooth muscle atrophy which has been
confirmed by others with computerized microscopic stud-
ies [10]. However it may also be secondary to a declining
neuromuscular excitability or a central dysregulation.
Our study strongly suggests that penile electromyogra-
phy is measuring a periodical and coordinated penile

smooth muscle contraction. This sympathetically me-
diated activity however can be mimicked by sympathic
skin responses. Insulated monopolar needle electrodes
seem an appropriate way to filter out these confusing skin
potentials, rendering a diagnosis of cavernous autonomic
dysfunction and/or smooth muscle atrophy possible.
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