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Structured Abstract 

Study Design 

Prospective interventional pilot study using within-individual comparisons. 

Objectives 

To assess the effect of Dorsal Genital Nerve Stimulation (DGNS) on urine storage parameters 

in participants with Spinal Cord Injury (SCI) and Neurogenic Detrusor Overactivity (NDO) 

during natural bladder filling. 

Setting  

The London Spinal Cord Injuries Centre at the Royal National Orthopaedic Hospital, Stanmore, 

UK. 

Methods 

Ambulatory Urodynamic Monitoring (AUM) was carried out with and without DGNS, before 

and after a week of using DGNS at home. DGNS was applied on-demand by four participants 

with bladder sensation and both continuously and intermittently by one participant with 

absent sensation. A Wilcoxon sign rank test was used to test paired results of changes within 

an AUM session. 

Results 

Urodynamic outcomes were improved using DGNS. Bladder capacity was increased from 

244±59 to 346±61 ml (p=0.0078), a mean change of 46±25%. Maximum detrusor pressure 

was decreased from 58±18 to 47±18 cmH2O (p=0.0156), a change of 17±13%, and average 

peak detrusor pressure was decreased from 56±16 to 31±128 cmH2O (p=0.0156), a mean 

reduction of 50±19%. There was an increase in the number of detrusor contractions from first 

involuntary detrusor contraction to strong desire, urgency or incontinence, from 1.5±1.4 to 

4.3±1.7 and an increase in time of 23±22 minutes. There were no changes in baseline 

outcomes following home use of DGNS. 

Conclusions 

DGNS may be applied on-demand, intermittently or continuously, to increase bladder 

capacity, decrease storage pressures and provide extra time. Improvements were in addition 

to existing antimuscarinic medication regimes. 

Sponsorship  

Funded by The INSPIRE Foundation 
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Introduction  

Spinal Cord Injury (SCI) causes permanent damage to motor and sensory function below the 

level of injury and profoundly affects the neural control of the lower urinary tract (LUT). 

Specifically, suprasacral SCI disrupts communication between supraspinal and lumbosacral 

micturition control centres, leading to aberration to pathways coordinating the detrusor and 

sphincters, resulting in Detrusor Sphincter Dyssynergia (DSD), and the replacement of spino-

bulbo-spinal micturition reflex with a spinal micturition reflex that is no longer modulated 

consciously, Neurogenic Detrusor Overactivity (NDO). NDO is characterised by involuntary 

detrusor contractions, often at low volumes. NDO and DSD cause high detrusor pressures, 

feelings of urgency in those with sensation, episodes of urinary incontinence and incomplete 

emptying despite leakage. NDO may trigger Autonomic Dysreflexia in people with injury 

above T6 level and increases the risk of ureteral reflux. 

 

The main goal of urological management is to enable low pressure storage of urine and low 

pressure, efficient voiding to take place at a socially convenient time. This problem is 

complicated by the combined loss of mobility, loss of sensory feedback from the LUT and loss 

of voluntary LUT control. Existing treatment methods include oral anti-muscarinic medication 

(AM), intradetrusor injection of botulinum toxin-A (BTX) and more recently -3 agonist 

medication such as Mirabegron [1], alongside more invasive surgical options such as 

cystoplasty.  

 

Neuromodulation presents an alternative approach to managing the LUT post SCI. 

Transcutaneous electrical stimulation of the Dorsal Genital Nerve (DGNS), an afferent branch 

of the pudendal nerve, has been shown in multiple urodynamic experiments to acutely 

suppress involuntary detrusor contractions and significantly increase bladder capacity [2,3]. 

DGNS appears to work by activating the urethral sphincter and bladder neck [4] alongside 

inhibition of parasympathetic pathways and excitation of detrusor inhibiting sympathetic 

pathways [5]. This is known to work at a spinal level, in people with complete spinal cord 

transaction, where other neuromodulation sites such as tibial nerve stimulation do not 

produce comparable results [6]. 
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Neuromodulation has been applied in several distinct protocols, each with success, where the 

aim of non-continuous approaches is to reduce stimulation time: to preserve battery life, 

improve comfort, and reduce the chance of habituation. 

 

On-demand stimulation, used for the immediate suppression of involuntary detrusor 

contractions, relies on preserved sensation of bladder activity. Following SCI a majority of 

people have at least partially preserved bladder sensation, and many use this sensation in 

their existing bladder management strategy [7]. It is therefore not surprising that positive 

results have been reported in the small number of pilot studies trialling on-demand DGNS [8-

11]. However, issues remain with the assessment of the suitability of residual sensation and 

also in the accessibility of stimulation triggers to allow fast application of DGNS [12,13]. The 

safety of using partially preserved sensation must also be investigated, as a missed detrusor 

contraction may lead to ongoing high intra-detrusor pressures. 

 

For those without residual sensation, in the absence of a physiological trigger for conditional 

stimulation, the options are continuous or intermittent stimulation. Continuous stimulation 

has been shown to be effective during standard cystometry [2] and in a limited number of 

patients (4) over longer periods (between 4 and 8 weeks) [8,14]. Intermittent DGNS has been 

shown to be effective in one standard cystometry study of 5 SCI participants where a 5 

seconds on, 5 seconds off regime was trialled during slow (10 ml/min) fill cystometry, 

increased the maximum capacity by 120 ml, comparable to a 135 ml increase seen during 

continuous DGNS [15].  

 

The majority of trials of DGNS have looked at the acute effect of conditional, continuous or 

on-demand stimulation during standard cystometry, filling the bladder at non-physiological 

rates [2,3,16-18]. Yet for appropriate triggering of DGNS, Martens et al (2010) found a large 

disparity in the ability to detect onset of NDO between standard CMG and natural fill CMG in 

participants with SCI and residual bladder sensation. It is potentially safer, therefore, to test 

the adequacy of a person’s residual sensation for triggering DGNS using Ambulatory 

Urodynamic Monitoring (AUM), to prevent unmonitored use of on-demand stimulation 

where periods of high pressure go undetected.  
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We aimed to trial on-demand, continuous or intermittent DGNS protocols, selected as 

appropriate for individual people with SCI depending on residual bladder sensation, using 

AUM to assess the effect on bladder pressure and capacity.  Further to this, in previous trials 

of DGNS at home, gains have been made in baseline CMG outcomes whilst using DGNS for 

periods as short as three days [10]. We aimed to assess baseline AUM outcomes, without the 

application of DGNS, before and after a seven-day period of DGNS use in participants homes.  

 

Methods 

We certify that all applicable institutional and governmental regulations concerning the 

ethical use of human volunteers were followed during the course of this research. 

Participants 

Five people with chronic suprasacral SCI and urodynamically proven NDO participated in this 

study. Four out of the 5 participants had retained sensation, defined as sensation used in their 

daily lives for timing of bladder voiding. The mean age was 52±11 years old and time from 

injury 12±5 years. All participants were on some form of AM, which continued over the study 

period, and 4/5 had previously undergone BTX injections (all more than 6 months prior to 

participation). Four out of 5 participants voided by using Intermittent Self Catheterisation 

(ISC) and one reflex voided into a sheath drainage system. All participants reported 

experiencing incontinence of varying regularity. 

 

Stimulation system and set up  

An Odstock Medical Ltd ‘Pace’ one channel stimulator was used with custom wireless, 

Bluetooth Low Energy (BLE), controller and Android smartphone app to control the 

stimulation [19]. For participants with residual bladder sensation, direct (on/off) control of 

stimulation from the app was enabled and they triggered stimulation at first sensation of urge 

and turned it off when any sensation of urge or NDO subsided. For P01, who had no bladder 

sensation, two stimulation modes were set-up. i) direct control for continuous stimulation, 

and ii) an automatic stimulation sequence (alternating five seconds on and five seconds off) 

to be initiated by participants as an alternative to continuous stimulation.  

 

Stimulation was biphasic, 200 µS wide, constant voltage pulses delivered at 15 Hz. The 

stimulation amplitude was set during the participants’ first visit to the clinic. This was done 
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by visual detection of External Anal Sphincter response (EASthresh) to increasing stimulation 

amplitudes. The amplitudes used in the study were then set as close to twice EASthresh as 

possible. Based on empirical findings of improved participant comfort, a two second ramp at 

the initiation of stimulation was set on the stimulator. 

 

PALS platinum 2.5 cm round electrodes were used, placed on the penis or clitoris as shown in 

figure 1. Male participants placed electrodes on the dorsum of the penis, approximately 2 cm 

apart with the cathode (black lead) placed proximal to the anode, and female participants 

were instructed to place the cathode over the clitoris and the anode to one side on the labia 

majora or inner thigh. 

 

Ambulatory urodynamic monitoring (AUM) 

AUM involves continuous measurement of vesical (Pves) and abdominal (Pabd) pressures during 

physiological filling cycle, calculating detrusor pressure Pdet = Pves – Pabd. In contrast to the 

filling CMG performed in many previous studies of DGNS, AUM records bladder activity in a 

close to real life scenario, where the patient is able to move around freely [20] and the 

bladder is filled naturally with urine, rather than retrogradely with saline. 

 

Pressures were recorded using a commercial data logging system (Nanologger, Gaeltech 

Devices Ltd, Isle of Skye, Scotland), with commercial pressure transducers zeroed at 

atmospheric pressure (Medex Logical, Smiths Medical Ltd, USA). To enable multiple filling 

cycles, we used a 10 Ch indwelling Foley urethral catheter to allow emptying and pressure 

recordings to be done in one secure line. Abdominal pressure was recorded through a 

waterfilled balloon catheter placed in the rectum. 

 

Participants were invited to attend our centre for AUM twice, 7 days apart. Between these 

two dates participants were given the stimulation device to use at home. During AUM 

participants were able to move freely and were encouraged to drink. Each AUM session began 

with a natural filling cycle (control), before a second natural filling cycle where DGNS was 

used. In one session we had time for a further filling cycle where P01 trialled intermittent 

DGNS, set to a 5 seconds on/off regime. 
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Data analysis  

The urodynamic data was analysed in Gaeltec Nanologger software. Further analysis was 

conducted using Matlab. Average Peak Detrusor Pressure (APDP), Maximum Detrusor 

Pressure (MDP) and Maximum Cystometric Capacity (MCC), defined as the volume withdrawn 

at the end of the test including leakage, captured using pad weight, were recorded and 

changes from baseline were analysed within individuals. Stimulation triggering was recorded 

on the Android app as a timestamped event with the clock synced to the Gaeltec device.  

 

All statistical analysis was completed using Matlab (Mathworks, version 2017b) and Excel 

(Microsoft, version Mac 15.24). A Wilcoxon signed-rank test was used to test matched pairs 

of baseline and with stimulation measurements from the same session, where p<0.05 was 

considered significant. All values unless otherwise stated are reported as mean ± standard 

deviation.  

 

Results 

Demographic data for the 5 participants is in Table 1, ISNCSCI level and degree of injury is 

unavailable. All 5 participants attended at least one AUM session. P02 and P03 were unable 

to attend and complete the second AUM session respectively, for reasons unrelated to the 

intervention. Additionally, P03’s AUM pressure data in week 1 was not recorded as a wire was 

knocked out of place during ambulation, therefore only data on MCC was recorded. All AUM 

outcomes are shown in Table 2. 

 

AUM results 

During AUM, MCC was increased from 244±59 to 346±61 ml when using DGNS (p = 0.0078), 

a mean change from control of 102±46 ml or 46±25%.  Individual results are shown in figure 

2. The time from first detrusor contraction to either leakage or strong desire to void was 6±13 

minutes at baseline and 28±16 minutes with DGNS (p=0.0469), increased by 23±22 minutes. 

 

MDP was 58±18 cmH2O in control and 47±18 cmH2O with DGNS (p=0.0156), reduced by 10±9 

cmH2O or 17±13%. APDP was reduced from a control value of 56±16 cmH2O to 31±18 cmH2O 

with DGNS (p=0.0156), a reduction of 27±14 cmH2O or 50±19%. 
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DGNS suppressed involuntary detrusor contractions in all participants, enabling previously 

terminal NDO to become lower pressure contractions of short duration. Therefore, the 

number of detrusor contractions, before leakage or urgency requiring emptying, increased 

from 1.5±1.4 during control to 4.3±1.7 when using DGNS (p=0.0234). Continuous and 

intermittent stimulation were used by P01, with both, low amplitude detrusor contractions 

were seen, not resulting in leakage. 

 

P01 and P03 were the only participants who experienced leakage during the test, P01 was the 

only participant with absent sensation and was only aware of needing the toilet when he was 

wet, the filling cycle was considered as over after leakage had occurred both in baseline and 

with DGNS cycles. P03 leaked during baseline but not during the DGNS trial. All other 

participants terminated the test when they felt a strong desire to void, prior to leakage 

occurring. 

 

Stimulation use at home 

During the 7-day period at home, DGNS was used by participants 29 ± 19 times over the week, 

range 8 to 54 times. It was used on-demand by four participants and in continuous mode by 

one. Stimulation was used just 8 times by P01, though in continuous mode for a period of 84 

± 58 minutes. 

 

Discussion 

Five published studies have trialled DGNS to suppress involuntary detrusor contractions, 

present following SCI, in participants’ homes [8-11,14]. These have included a total of 25 

participants with SCI, 19 of whom completed the respective studies. Four of the 19 

participants used a continuous stimulation paradigm [8,14], the remaining 15 triggered 

stimulation on urge [8-11]. Six of the 15 who used ‘on urge’ stimulation trialled semi-

conditional stimulation, where an automatic on-off regime of stimulation persisted after the 

user had triggered on urge, and 9/15 used stimulation controlled manually (on urge). Across 

all studies, 9 of the 19 were on AM during the study. Our pilot study addresses the gap in data 

of how DGNS effects urodynamic parameters when applied in a manner comparable to home-

based trials: during natural filling and using on-demand or continuous stimulation regimes. 

We report that neuromodulation, in addition to existing antimuscarinic medication regimes, 
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was able to reduce peak storage pressures and increase bladder capacities during ambulatory 

urodynamic monitoring. This adds to the limited data currently available on the use of DGNS 

in a chronic setting and supports the efficacy of DGNS as an adjunctive method of improving 

management of NDO. 

 

Retained sensation was adequate for triggering neuromodulation 

Following SCI, sensation of the bladder is severely compromised. However, a majority of all 

those with SCI do maintain some sensation or awareness, even a significant minority of those 

with clinically complete injuries [7], that may be suitable for triggering neuromodulation. An 

important point to assess is whether the retained sensation is specific or accurate enough to 

detect the onset of NDO sufficiently quickly to trigger DGNS to maintain continence and 

maintain low bladder pressures. This has been shown to be the case during filling cystometry 

and home use of DGNS. However, important data comparing detection of bladder pressure 

rises during filling cystometry versus during natural filling (AUM) showed that significantly 

less detrusor contractions were detected by participants during AUM [12]. During this study 

we assessed the ability of participants who reported having bladder sensation to correctly 

trigger stimulation to reduce bladder pressures. In the small number assessed, ranging AIS A-

D, we showed that stimulation was able to be triggered appropriately, as denoted by the large 

drop in average peak detrusor pressure to 31±18 cmH2O, a mean individual decrease of 50%.   

 

Hansen et al. (2005) used automatically triggered DGNS at a rise of 10 cmH2O,  in a similar SCI 

group of 16  who had not ceased AM regimes and were assessed during natural filling of the 

bladder [17]. The results showed a similar decrease in APDP, of 58% from 72±28 to 28±13 

cmH2O, with a bladder capacity increase of 53±36%. Our results, whilst limited by number, 

suggest that on-demand stimulation is similarly effective to pressure driven conditional 

neuromodulation in appropriately selected people with SCI, during natural filling. This is also 

seen during standard cystometry [16].  

 

There are several potential advantages to using on-demand DGNS for managing NDO, it is 

important therefore to understand the applicability of this technique across the SCI 

population and to understand the prevalence and nature of retained bladder sensation 

following SCI. Potential advantages of on-demand stimulation over other stimulation 
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paradigms are that; i) it reduces stimulation time, thereby reducing power consumption, 

stimulation ‘dose’ and any possibility of habituation of reflex inhibition, and; ii) it is not reliant 

on any physiological trigger in a closed loop system, therefore the system may remain 

completely non-invasive and, should such a trigger become available, it may be integrated 

into a system without difficulty. Potential advantages of on-demand DGNS over AM or BTX 

are that: it does not appear to have any side effects and is reversible; and it utilises a different 

approach, where the baseline condition of NDO is not altered, but the user is given control to 

‘switch off’ unwanted detrusor contractions. We do not know whether this approach will have 

a long-term therapeutic benefit. 

 

These potential advantages must be balanced with disadvantages, which may be reduced 

with further work. For on-demand DGNS, whilst it allows the flexibility of a non-invasive 

system and gives control to the user, it requires wearing electrodes on the genitalia, and the 

engagement of the user to trigger stimulation. This is a clear disadvantage when compared 

to AM where medication is taken once per day or BTX where one injection is required every 

6 to 12 months; it is for this reason that we believe showing that DGNS is effective in addition 

to existing AM regimes is important, as patients may titrate a combined approach depending 

on daily activities and side effects of AM. It is possible that an implantable device, such as an 

adapted Sacral Anterior Root Stimulator, setup to stimulate the posterior or mixed Sacral 

Nerves of S2-4, may be highly effective for patients to be able to use an on-demand 

stimulation regime, but be free of genital electrodes. This approach was demonstrated in a 

successful pilot study using continuous stimulation [21]. 

 

Time from first NDO to leakage 

One outcome that may be of the most importance to potential users of DGNS is whether it 

can increase the time between first sensation and urinary leakage, and thus provide control 

over continence for a long enough period to reach a suitable toilet. Our results during AUM, 

in four participants, showed an increase of 23±22 minutes in this period, with a range of times 

from 10 to 53 minutes. For anyone with either retained sensation or artificial feedback in 

place, it is a key positive element of DGNS over existing therapies, in that it may be applied 

on-demand to control continence for a period. 
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Bladder inhibition in addition to AM 

DGNS was able to suppress involuntary detrusor contractions and increase capacity whilst 

participants remained on AM medication. Pudendal afferent stimulation effects inhibition via 

both parasympathetic and sympathetic reflexes [4,5], this may explain the complementary 

effect of DGNS to AM. It is unclear if this effect would be maintained whilst also on -3 agonist 

medication, targeting the sympathetic innervation of the detrusor.  

 

Change in baseline (without DGNS) urodynamic parameters following home use of DGNS 

Urodynamic outcome measures before and after a week of using DGNS at home were only 

obtained from three of the five participants in this study and no consistent changes were 

noticed in any parameter. From week one to week two there was an increase in baseline 

bladder capacity in two (P01, P05), with a decrease in one (P04), and an increase in detrusor 

pressure in two (P04, P05), with a decrease in one (P01). Our results do not follow the small 

improvements seen in baseline urodynamic parameters  in some other pilot studies where 

changes have been noted following as little as 3 days of on-demand DGNS use [10]. Larger 

studies with longer courses of DGNS are required to detect any DGNS related changes in 

baseline parameters and the duration of any observed carryover effect. Although not 

specifically measured, no changes were noted in bowel or sexual function in any participant. 

 

Study limitations 

The conclusions of this pilot study are drawn from a small sample size of just 5 participants, 

where each participant acted as their own control. Further to this, bladder sensations during 

natural filling of the bladder and their suitability for triggering NDO could have been better 

assessed by the inclusion of graded bladder sensation recordings alongside the pressure 

recordings [22]. Whilst users triggered stimulation based on their sensation (on-demand 

DGNS), this should be added to future protocols to better capture the escalation of sensations 

and their relationship to both detrusor pressure and DGNS use. 

 

The wireless control via smartphone app received positive feedback, users with C5 injury were 

able to trigger stimulation with ease, though the device was found to be a little bulky, and 

having to charge both the phone and the smart switch was an annoyance. 
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Conclusions 

The results from this trial indicate that it may be safe and practical to manage NDO following 

SCI using on-demand, intermittent and continuous DGNS paradigms in addition to existing 

antimuscarinic medication regimes where NDO is still present. Within-individual results 

showed increase in time from first involuntary detrusor contraction to strong desire to void 

or incontinence, with a corresponding increase in bladder capacity.  A decrease was found in 

maximum detrusor pressure and several detrusor contractions were suppressed using DGNS 

leading to a reduced average peak detrusor pressure. We found no consistent changes in 

baseline parameters of pressure and capacity following use of DGNS at home in 3 participants. 

To further these results and build on the literature, longer study of DGNS is required. Given 

the range of bladder sensation or awareness following SCI, it will be important to study the 

success of on-demand stimulation across a range of people with SCI in longer term, at-home, 

studies of DGNS. Further to this, it will be important to assess the acceptability and usability 

of DGNS devices, and where DGNS may fit into existing treatment regimes. For each, 

continued user engagement is key. 
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Figures and Tables 

 

Figure 1. Equipment set-up. A) Custom Android App used for control of the stimulation device   

B) Sketch of electrode positioning and connection to the Pace stimulator, connected to the 

smartphone via Bluetooth Low Energy C) Schematic of AUM set up with an example trace 

seen on the computer at the end of a filling cycle.  

 

Figure 2. Individual results from AUM recordings across all sessions without (control) and with 

(Stimulation) DGNS. From left to right: Maximum Detrusor Pressure (MDP) can be seen to 

decrease in all available recordings, including for P01 where MDP was also leak point 

pressure. Average Peak Detrusor Pressure (APDP), another measure of pressure within the 

bladder relevant to a treatment where multiple spikes in pressure are expected (as with on-

demand DGNS), decreases were seen in all recordings. Maximum Cystometric Capacity (MCC) 
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was increased in all  participants. Time, in minutes from first involuntary detrusor contraction 

to end of the test, increased using DGNS in all participants, but not in both sessions for P05, 

where the participant had several detrusor contractions that neither resulted in leakage or 

strong desire to void.  Time is perhaps the most potent demonstration of how DGNS might be 

applicable to the daily lives of people living with NDO. 
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Table 1. Participant characteristics with respect to: injury level; ASIA grade (from notes); cause of injury (T, trauma, Not-T, not trauma); time 

from injury; participant age; existing bladder management for storage (AM – Antimuscarinic Medication) and voiding (CISC – Clean Intermittent 

Self Catheterisation) of urine; whether the participant has had botulinum toxin-A injections (BTX) in the past (more than six months before the 

test); reported presence of bladder sensation (normal, reduced, non-specific, absent); reported ability to control incontinence (normal, reduced, 

absent); and presence of incontinence (Y – yes, N – no). 

 

ID Age Sex Injury ASIA 

Years 

since 

injury 

Cause 

of 

injury 

Urodynamically 

proven NDO 

Bladder 

voiding 

Bladder 

storage 

Previous 

BTX 
Sensation  

Ability to 

prevent 

incontinence 

Incontinence 

P01 45 M T4 A 6 T Y 
CISC + 

Sheath 
AM Y Absent Absent Y 

P02 38 F T10 A 8 T Y CISC AM Y 

Non-

specific 

bladder 

sensations 

Absent Y 

P03 69 M C5 D 12 
Not - 

T 
Y 

CISC + 

Pad 
AM Y Reduced Absent Y 

P04 48 M C5 C 18 T Y 

Reflex 

voids 

into 

sheath 

AM N Normal Reduced Y 

P05 61 M C6 D 16 T Y CISC AM Y Normal Reduced Y 

 

 

 

 

 



 19 

 

Table 2. Results from all ambulatory urodynamic monitoring assessments without and with DGNS. Reported results are: Number of DC– the 

number of detrusor contractions, MCC - Maximum Cystometric Capacity or bladder capacity, APDP - Average (mean) Peak Detrusor Pressure 

across all detrusor contractions in a fill (only applied where there were multiple detrusor contractions), MDP - Maximum Detrusor Pressure. All 

pressures in cmH2O and volumes in ml. Columns with C present results obtained during control filling (no stimulation) and those with S present 

results from fills with conditional stimulation applied. 

ID 
Wee

k 

Amplitu

de / mA 
Regime 

Number of Pdet rises Leakage MCC / ml APDP / cmH2O MDP / cmH2O 

Contr

ol 

DGN

S 

Chan

ge 

Contr

ol 

DGN

S 

Contr

ol 

DGN

S 

Chan

ge 

Contr

ol 

DGN

S 

Chan

ge 

Contr

ol 

DGN

S 

Chan

ge 

P01 

1 

70 
Intermitt

ent 
1 

4 3 

Y 

Y 

200 

326 126 

78 

24 -54 

78 

62 -16 

70 
Continuo

us 
2 1 Y 323 123 26 -52 42 -36 

2 70 
Continuo

us 
1 7 6 Y Y 375 445 70 58 28 -30 58 56 -2 

P02 1 64 
On-

demand 
0 2 2 N N 200 375 175 NA 37 NA NA 40 NA 

P03 1 50 
On-

demand 
2 NA NA Y N 235 375 140 50 NA NA 62 NA NA 

P04 

1 44 
On-

demand 
1 3 2 N N 300 400 100 30 15 -15 30 26 -4 

2 44 
On-

demand 
1 6 5 N N 200 330 130 48 16 -32 48 31 -17 

P05 

1 48 
On-

demand 
1 5 4 N N 200 260 60 47 22 -25 47 40 -7 

2 48 
On-

demand 
5 4 -1 N N 240 260 20 79 71 -8 86 83 -3 

Mea

n 
  55.2   1.5 4.3 2.9     244 346 102 56 31 -27 58 47 -10 

Std   10.0   1.4 1.7 2.2     59 61 47 16 18 14 18 18 9 

 


