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A B S T R A C T

 

Objective.

 

To identify a bicycle saddle model for cyclists who cover long distances, to minimally reduce the
compression on the structures of the pelvic floor, thereby protecting blood perfusion of the penis and avoiding
possible consequences on penile erection.

 

Materials and Methods.

 

A comparison between a new geometric development of a bicycle saddle model (SMP)
and one of the more frequently used models by professional cyclists was made. The measurement of the partial
pressure of penile transcutaneous oxygen (PtcO

 

2

 

) in 29 healthy voluntary cyclists was recorded to investigate the
differences of compression from two different saddles on the vascular structures of the perineum. The PtcO

 

2

 

 was
recorded at 3 and 10 minutes in conditions of static sitting. Then, the values of PtcO

 

2

 

 were recorded for 15 minutes
while the cyclists were in a 60-degree position and in stable hemodynamic conditions.

 

Results.

 

A 

 

t

 

-test was performed to measure the level of confidence. The clear superiority of the SMP saddle in
preventing vascular compression of the perineal structures was demonstrated to be statistically significant.

 

Conclusion.

 

The experiment validated the effectiveness of the SMP saddle in limiting the compression on the pelvic
floor. In addition, the SMP saddle introduces compatible seat dimensions that cyclists prefer to cover long distances.
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Introduction

 

he professional world of sports takes advan-
tage of medical science contributions to

obtain more efficient equipment for athletes. The
ultimate objective of athletes is to perform at their
best while maintaining minimal harmful side
effects from strenuous physical activity. Studies
show that cyclists who cover long distances have
an increased incidence of erectile dysfunction
compared with the normal population [1–4]. In
particular, this incidence was found to be 13.1%
vs. 3.9% in a Cologne University study [5]. There
are two theories. Some authors suggest that the
compression on the pudendal nerve results in an
increase of erectile dysfunction [6,7]. According to
other authors, erectile dysfunction results from
penile blood hypoperfusion [4,6–8] and this would
cause fibrosis of corpora cavernosa [9–11]. Despite

T

 

the differences between the two theories, they
agree that the compression on the perineal region
is the most critical point. Therefore, our research
has been directed toward the development of a
saddle model for bicycles that could prevent exces-
sive perineal compression. Schwarzer et al. (2002)
[5] made an important contribution on this per-
spective. They have demonstrated that in order to
protect the blood perfusion of the penis, the width
of the seat is more important than the texture of
the seat. The absence of the nose of the saddle
prevents a hard compression on the blood vessels.
A saddle with these characteristics is not well
suited for professional cyclists, which our attention
addresses to. The objective of our study has iden-
tified a product that contains the characteristics for
preserving blood perfusion of the penis and at the
same time has a compatible geometry that cyclists
prefer. The SMP saddle possesses many of the
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requirements that uniformly distribute the pres-
sure on the gluteus, ischiatic tuberosity, and ischial
muscles and maintain perineal area free from com-
pression (Figures 1–3). The tip of the SMP saddle
resembles the beak of an eagle, which relieves
compression on external genitalia (Figure 4). The
athletes appreciate the advantages of the SMP sad-
dle. This model has a posterior width of 140 mm
that converges to 45 mm in the front, where its
structure inclines 60 degrees forward. The central
width of the seat is 75 mm. The geometric shape
of the saddle conforms to the shape of the thigh
muscles. These characteristics prevent gracile
muscle from rubbing with the adductor muscle
that could annoyingly disturb the legs during
cycling. Typically, professional cyclists pedal with
their knees medially toward the chassis of the bicy-

cle to increase their power. The effectiveness of
this new ergometric conception has been tested by
comparing the SMP saddle with one of the models
more frequently used by professional cyclists, sim-
ilar to the thin type, already tested by Schwarzer
et al. [5]. In order to test our hypotheses, we chose
to evaluate the modifications of blood perfusion
of the penis caused by the compression on the
perineal structures in the two saddle models. This
was performed through the measurement of the
partial pressure of oxygen in the penis through
the transcutaneous way (PtcO

 

2

 

) [8]. The methods
proved to be noninvasive and effective [4–8]. It has
been proven that the PtcO

 

2

 

 reflects the changes of
blood flow [12,13]. Its values correlate to the val-
ues of arterial pressure of oxygen (PaO

 

2

 

) [14] and
there is a close relationship between the levels of

 

Figure 1

 

Anatomical areas of concern:
 ischiatic bone;  ischiatic tuberosity;
 perineal area.

 

Figure 2

 

Anatomical areas of concern:  ischiatic tuber-
osity;  pudendal nerve and vessel.

 

Figure 3

 

Anatomical areas of concern:  pudendal nerve
and vessel.
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PaO

 

2

 

 obtained from the blood in the cavernous
bodies and the PtcO

 

2

 

 of the glans penis [5].

 

Materials and Methods

 

Thirty-five healthy voluntary cyclists were
recruited, but 29 were considered for our study.
We obtained informed consent from all subjects
and a score greater than 21 to a modified Interna-
tional Index of Erectile Function questionnaire
was considered. The subjects’ average age was
25.14 years (range 18–35 years); weight: 68.58 kg
(range 58.8–80 kg); and height: 177.2 cm (range
162–188 cm). All the subjects were dependent on
constant monitoring of cardiac frequency and sat-
uration of oxygen, while the arterial pressure was
recorded every 3 minutes (Diana MP400N, Mek,
Korea). We used TCM 400 equipment (Radiom-
eter Copenhagen, Denmark), with a Clark elec-
trode that measures the PtcO

 

2

 

. This apparatus
contains a microcathode in platinum and an anode
in silver dipped in an electrolytic solution isolated
from a membrane permeable to oxygen. Oxygen
crosses this membrane and is then reduced from
the cathode, producing ions and freeing electrons
that generate a recordable electrical current. The
electrode was applied through an adhesive ring to
the glans of the cyclists interposing a special elec-
trolytic solution  between  membrane  and  glans.
As a general  principle,  we  have  to  remember
that  the PtcO

 

2

 

 depends on the content in oxygen
of the superficial capillaries of the penis and from
the oxygen spread through the epidermis. The
oxygen content of cutaneous capillaries depends
on the local blood perfusion. In order to obtain
the PaO

 

2

 

 from the PtcO

 

2

 

, the capillaries oxygen

content has to be independent from the local
blood flow. The increase in the local temperature
is an essential factor that increases the cutaneous
blood flow. The maximum flow is attended for a
value of 45

 

∞

 

C. The temperature is routinely qual-
ified to 43–44

 

∞

 

C to avoid burning risks; therefore,
we set up our machine to 44

 

∞

 

C. The experiment
was performed in a room with fresh air.

We asked the athletes to use their own bicycle,
in order to respect their personal anatomical char-
acteristics. All of the athletes wore shorts without
padding to show the direct compressive effect of
the saddle. The subjects were randomly selected
into two groups (A and B). Group A was evaluated,
using saddle SMP, while group B was evaluated
with the compared saddle (Figure 5). Subse-
quently, the experiment was repeated with the
exchange of saddles that came alternatively
mounted on the static bicycles, in respect to the
typical measures in height of the examined subject.
Every cyclist was evaluated singularly. After cali-
bration of the instrument and application of the
electrode on the glans, the measurement of the
PtcO

 

2

 

 was recorded with the subject in static and
erect position for a time of 20 minutes, which is
necessary for the stabilization of the values. The
data were updated every 2 seconds. The cyclist was
asked to sit on the saddle that was mounted on the
bicycle, while maintaining a position of 60 degrees
without pedaling. The relative PtcO

 

2

 

 was recorded
after 3 minutes to evaluate the acute impact with
the saddle. Then, a continuous recording for
10 minutes was obtained with the subjects in a
position at 60 degrees without pedaling. Finally,
the athletes began to pedal with a constant pushing
(a constant gear ratio of 53 : 19), until they reached
their stabilized maximum training heart rate. With

 

Figure 4

 

SMP saddle.
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the athlete maintaining the 60-degree position, the
PtcO

 

2

 

 was measured for 15 minutes further. Every
test required a total PtcO

 

2

 

 recording time of
45 minutes (stabilization period included).

The study calculated the averages of the values
of PtcO

 

2

 

 of the penis, obtained from the two sad-
dle models in our experiment, which were mea-
sured at 3 minutes, 10 minutes later at the
stabilization of values, and 15 minutes thereafter.
The statistics were carried out with the 

 

t

 

-test. We
examined the confidence interval (CI) associated
to the measures.

 

Results

 

The analysis of the data obtained from the three
series of measurements shows a statistically
significant difference between the two saddle
models, with a net advantage for the SMP saddle
(Figure 6). In particular, after 3 minutes, the
medium value of PtcO

 

2

 

 with the SMP saddle
(49.38 mm Hg) is approximately twice as much as
the value with the compared saddle (25.34 mm
Hg) (Figure 7). The 

 

t

 

-test (

 

P

 

 

 

=

 

 0.00089) and the 

 

t

 

-
value obtained (

 

-

 

3.5096) from the confidence

interval (CI 

 

=

 

 

 

-

 

38.24690; 

 

-

 

10.44966) marked sta-
tistically the superiority of the SMP saddle. The
data suggest that the SMP saddle was also better
than the other saddle, after 10 minutes of record-
ing (compared saddle 

 

=

 

 32.61 mm Hg; SMP
saddle 

 

=

 

 50.63 mm Hg), with a difference of 35%
and a 

 

P

 

 value of 0.00674 and 

 

t

 

-value of 

 

-

 

2.8136
(CI 

 

=

 

 

 

-

 

30.851306; 

 

-

 

5.190073) (Figure 8). The
recordings after foot thrust of 15 minutes matched
the results reported already: 52.17 mean value of
mm Hg was measured from the SMP saddle and
28.50 mm Hg was measured for the compared
saddle, with a 

 

P

 

 value of 0.00015 and 

 

t

 

-value of

 

-

 

4.0598 (CI 

 

=

 

 

 

-

 

35.34455; 

 

-

 

11.98786) (Figure 9).

 

Discussion

 

The real innovation of the SMP saddle is its ability
not to affect the blood perfusion of the penis while
maintaining desirable dimensions, mainly in
width, which is the essential factor in the protec-
tion against compression on the perineal struc-
tures [5]. The geometry of the SMP saddle avoids
crushing the neurovascular structures that pass
medially to the ischiatic tuberosity, redistributes

 

Figure 5

 

SMP saddle and the com-
pared saddle (one of the more fre-
quently used models by professional
cyclists).

 

Figure 6

 

Global results of the compari-
son between the two saddles after 3, 10,
and 15 minutes.

minutes

minutes

   minutes
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the body weight on the gluteus, ischiatic tuberos-
ity, and ischial muscles, and allows the freedom of
the perineal floor. Furthermore, because of the
sinking quality of the posterior part of the saddle,
the coccyx does not touch the saddle, which avoids
repercussions caused from the roughness of the
land that could apply stress to the rachid. In our
study, the SMP saddle was found to be more effi-
cient for the protection of the blood perfusion of

the penis compared with one that is more fre-
quently used by professional cyclists. It is inter-
esting to note that the medium values of PtcO

 

2

 

with the SMP during foot thrust for 15 minutes
are considerably better than the findings of
Schwarzer et al. [5]. Their findings with their wide
saddle model were 25.3 mm Hg at a 60-degree
angle, while PtcO

 

2

 

 with SMP saddle was the same,
at 52.17 mm Hg at the same angle. Even a saddle

 

Figure 7

 

Comparison of the two sad-
dles after 3 minutes in standby (

 

P

 

 

 

=

 

0.00089).

 

Figure 8

 

Comparison of the two sad-
dles after 10 minutes in standby (

 

P

 

 

 

=

 

0.0067).
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having a gel padding, although revealing its effi-
ciency in reducing the perineal compression, pro-
duced PtcO

 

2

 

 average values of 42 mm Hg during
pedaling with the cyclist at a 60-degree angle [15].

However, it has to be underlined that the
methodology used in our study is, for various
aspects, different from the one already published
by Schwarzer and Sommer. Therefore, any direct
comparison of the results may be unreliable.

Our main purpose was to compare a new sport
saddle with the usual sport saddle used by the
population under study.

 

Conclusion

 

The compression on the perineal floor causes a
decrement of the vascular perfusion of the penis
with possible consequences on penile erection.
The geometry of a bicycle saddle is an important
parameter to consider in the attempt to reduce
compression on the neurovascular structures of
the pelvic floor. In this regard, the SMP saddle
represents a true innovation for cyclists who cover
long distances every year.
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