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Abstract

Background: A refined penile venous stripping has been found effective in treating Erective Dysfunction (ED) for
nearly three decades. It appears more viable chronologically while several modifications have been made. We sought
to report on the most advanced method.

Materials and Methods: The study included 98 male patients treated from February 2003 to March 2006. All
they were diagnosed with ED secondary to Veno-Occlusive Dysfunction (VOD) and were refractory to prior medical
treatment. Among them 35, 32, and 31 men were allocated to the circumferential, semi-circumferential, and control
group respectively. The two treatment groups received penile venous stripping via a circumferential or semi-
circumferential approach correspondingly, while the control group received only simple follow-up. After degloving the
tissues superficial to Colles’ fascia, the confluent channel of the Deep Dorsal Vein (DDV) was identified. It was then
clamped 2.0 cm proximal to the retrocoronal sulcus, and thoroughly stripped and ligated proximally and distally using
6-0 nylon sutures with a pull-through maneuver. The Cavernosal Veins (CVs) were managed with the same technique,
while the Para-Arterial Veins (PAVs) were only segmentally ligated. A median longitudinal public incision was then
made to resort the DDV and CVs stripped proximally till the infrapubic angle. Lastly, all wounds were fashioned layer
by layer, while penile shaft was being stretched consistently by an assistant.

Results: The operative times were 2.4 + 0.2 and 3.1 + 0.4 hours respectively for the circumferential and semi-
circumferential groups. The follow-up periods ranged 3.2-7.2 years with an average of 5.4 + 1.3 years. The operative
time, postoperative frenulum edema (3.2 + 1.6 vs. 11.9 + 2.1 days) and satisfaction rate of surgical course were
significantly different (p<0.01) in favor of the circumferential approaches although no difference was noted in
postoperative infection among two different approaches. Differences in erectile function were significant between the
treatment groups and the control group in terms of preoperative IIEF-5 (9.8 + 2.3 and 9.6 + 2.1) scores compared
to postoperative (21.6 + 2.5 and 20.8 + 2.7) ones respectively (both p<0.001) although no difference was found
between the two surgical approaches. Overall, 51 patients in the treatment groups (51/67; 90.4%) reported significant
improvement; whereas some worsening in IIEF-5 scores was noted in the control group during the same period of
follow up time.

Conclusion: A circumferential along with median longitudinal pubic incision was found to be a viable physiological

approach with favorable outcomes and negligible morbidity for treating ED secondary to VOD.
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Para-arterial vein; Veno-occulusive dysfunction; Venous stripping

Introduction

Erectile Dysfuntion (ED) is still a critical issue although the
introduction of Phosphodiesterase-5 (PED-5) inhibitors in 1998 had
shed much light into the field [1]. Subsequently this agent has become
the first-line drug in ED management [2,3]. Vascular Dysfunction is
believed to be a critical cause of male ED, which may be classified as
venogenic, arteriogenic, or mixed. Among these, Veno-Occlusive
Dysfunction (VOD) is the most prevalent in impotent patients [4,5]
and even in those caused by cigarette-smoking which was plausibly
to be resulting from an arterial insufficiency [6]. Thus, ED could be
most often caused by diseased veins which have been known to be
associated with various disease entities in the dependent portion of the
upright human body such as hemorrhoids in the rectum [7], varicose
veins in the leg [8], and varicocele testis [9]. This belief was further
underpinned after the study of the dramatic improvement in inducing
a fully rigid erection when penile erection-related veins were being
stripped and ligated at the tunical level in cadaveric penises [10]. This
finding of the pivotal role of penile veins may challenge the consensus
of ED contributors which just enrolls hormonal deficiency, arterial
insufficiency, neurotic disorders, and adverse effects from drugs,
chronic systemic diseases, psychogenic origins and intracavmosal
fibrosis. Should penile venous surgery be commensurately beneficial

for ED patients if it works in both fresh and defrosted cadavers which
are immune to be influenced by ED contributors above.

We consistently applied a refined penile venous stripping technique
in a large patient population due to the positive outcomes, minimal
complications, and negligible morbidity under local anesthesia on an
ambulatory basis over near three decades although it may be above
the consensus [11-13]. Despite the new insight in the penile venous
anatomy, offensive penile veins in VOD are so complicated that the
complete removal of erection veins is technically very challenging [14].
In fact, there may be as many as 125 ligature sites which are appropriate
as closest to the tunica as possible. Thereafter surgical approaches must
preserve the penile physiology in order to avoid surgical morbidity,
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which in turns can prevent the seemingly ubiquitous postoperative
penile edema and shortening. In 1986, we used a transverse infra pubic
skin incision and median longitudinal incision of the penile base on
28 and 4 patients, respectively [15,16]. As a result of long-term follow-
up, we realized that the latter approach with an inside-out maneuver
could be recommended because this type of physiological approach
can avoid scarifying the lymphatic vessels, and in turns, postoperative
lymphoedema can be avoided although the former approach was initially
advised. Later we found that the retro-coronal plexus might be difficult
to access in some circumcised men. Either a circumferential or a semi-
circumcision approach was then introduced to resolve this problem.
However it remains unclear that which approach is preferable? Herein,
we will like to report this advanced penile venous stripping method
which has provided significant long term results in a great numbers of
patients with severe ED who were refractory to conservative measures
include medical therapies. These techniques were developed based on
extensive clinical experiences reciprocated with anatomy studies [17-
25].

Materials and Methods

Patient population

In general, patients who had an untreated chronic systemic disease
(e.g., diabetes mellitus, chronic liver disease, renal failure, hormonal
insufficiency, psychoneurotic disorders, etc) or other obvious etiologies
(e.g., prostate surgery, major pelvic surgery, and trauma) were not
recommended to undergo cavernosography. Patients who had arterial
insufficiency were also excluded from undertaking venous surgery. In
this study, patients were included in the cohort if the penis was not
covered by the foreskin when erection, and were excluded if they
had major penile surgery but circumcision. The final cohort included
98 male patients, aged 23-73 years, from February 2003 to March
2006. All 98 males were diagnosed with ED secondary to VOD upon
multidisciplinary investigation and were sexually inadequate and
refractory to prior medical treatment which included pharmacological
treatment, intracavernosal  injection  therapy, intraurethral
pharmacotherapy and external vacuum therapy. The abridged five-
item version of the International Index of Erectile Function (IIEF-5)
scoring system was used as our standard questionnaire. A diagnosis
of VOD was mainly made basing on dual pharmaco-cavernosography
and Doppler ultrasonography. This cavernosographic methodology
involves injecting 120 ml of a 30% (diluted from 68%) loversal
(Optiray) solution intracavernously via a 19-gauge scale needle firmly
affixed to the lateral distal penis. The first set of cavernosograms was
taken in order to demonstrate the penile venous anatomy. It was serially
performed (Figure 1A-D). The second set was made within 30 minutes
following injection of the 20 pg prostaglandin E1 (PGE1) via the same
intracavernous route to document VOD if venous channels (Figure 1E
and F) were shown during a rigid erection following infusion of the
loversol solution and additional 60-120 normal saline if required. The
arterial pulsatile function and the response to PGE1 were simultaneously
assessed. Doppler ultrasonography of the penis was conducted during a
separate visit to rule out arterial insufficiency. Among them 35, 32 and
31 patients were assigned to the circumferential, semi-circumferential,
and control group respectively. The two treatment groups received
penile stripping via a circumferential approach on those whose foreskin
was redundant and an additional circumcision was informed consent
or semi-circumferential approach on those whom had no redundant
prepuce, while the control group received only simple follow-up.
Surgery was conducted under local anesthesia on an ambulatory basis.
Neither a Bovie nor a suction apparatus was used. The operative time
was recorded from the time of anesthetic injection to the end of skin

suture. Informed consent was obtained in all patients.

Anesthesia and penile venous stripping surgery

Acupuncture assisted local anesthesia was performed as previously
described. A template of a refined penile venous stripping surgery
was referred through the entire procedure (Figure 2). A dorsal semi-
circumferential incision (n=32) 1.0 cm proximal to the retrocoronal
sulcus with partial degloving of the tissues superficial to BucK’s fascia

Figure 1A: Dual cavernosography. The first cavernosogram was initially by
an anterior-posterior (AP) view while 10 mL 30% loversol (Optiray) solution
was injecting. Routinely a second film was similarly taken after another

10 mL solution was infusing for further demonstration of multiple venous
channels.

Figure 1B: Dual cavernosography. Patient was repositioned to an oblique
view followed by taking film while further 15mL solution was consuming.
Multiple parallel veins were shown along the penile shaft.

Figure 1C: Dual cavernosography. Similar film was undergoing after injec-
tion of another 15mL solution.
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Figure 1D: Dual cavernosography. Thirty minutes after 20ug prostaglandin
E1 (test) was injected intracavernously, subsequent film was taken while the
penis was erected. The presence of outflow veins documents a veno-occlu-
sive dysfunction (VOD).

Figure 1E: Dual cavernosography. Reconfirmation of VOD while the injec-
tion proceeded up to 60 mL solution.

Figure 1F: Dual cavernosography. An AP view was undertaken in 5 min-
utes. Note that the opacities of CC attenuated significantly.

or a circumferential incision (n=35) (Figure 3A) followed by a more
extensive degloving maneuver being made to access the confluent
trunk of the DDV (Figure 3B). The DDV now can be easily identified
2.0 cm proximal to retrocoronal sulcus and enhanced by squeezing the
corpora cavernosa. Serving as a guide, it was then thoroughly stripped
and ligated with 6-0 nylon sutures with a pull-through maneuver
(Figure 3C) via 3-5 openings made on Bucks’ fascia at the exits of the
emissary veins. The circumflex veins were also ligated at the junction
between the corpus cavernosum and the corpus spongiosum along
the penile shaft bilaterally. The CVs were managed with the same

technique. A median longitudinal pubic incision (Figure 3D) was then
made to relay the stripping of the DDV and CV's (Figure 3E) proximally
to the infrapubic angle. It is critical that a segment (Figure 2A, purple
cuff) of 1.0 cm of layered tissues proximal to the penopubic fold be
spared from dissection, in order to prevent postoperative penile shaft
retraction that could result in penile shortening. The darkish-engorged
Para-Arterial (PAVs) were ligated only segmentally. Intraoperative
cavernosograms (Figure 4) were undertaken in case incomplete
removal of the erection-related veins was suspected when reference
was made to preoperative cavernosograms. A meticulous surgery
could merely be obtained while varied view of cavernosograms were
undergone. Lastly, the median longitudinal pubic wound was closed
from Colles’ fascia, the dermis, and then the skin layers via use of 5.0
chromic sutures. All wounds were fashioned layer by layer, while penile
shaft was being stretched consistently. The circumferential wound was
closed with a similar technique. A compression dressing, encircling the
penile shaft, was then put in place and stretched as much as possible.
IIEF and cavemosography were used for follow up for 4.1- 8.2 years as
required.

Statistical analysis

Data with continuous values are reported as the mean + Standard
Deviation (SD). Student’s t-test and paired t-test were applied for
inferential purposes after being logarithmically transformed. It is
statistically significant when p<0.05.

Results

The data of Doppler sonography of the 98 patients is as following:
the cavernosal artery diameter ranged 0.8-1.2 (mean: 1.1) mm with
an average of a 49.3% diameter increase after PGEI stimulation; the
Peak Systolic Velocity (PSV) was 35.0 + 4.1 cm/s, the End Of Diastolic
Velocity (EDV) was 9.6 + 1.9 cm/s, and the Resistance Index (RI) was
0.71 + 0.05.

To provide a comprehensive overview, features of the 98 patients
are listed in Table 1. The follow-up period was 3.2-7.2 years (average
5.4 + 1.3) years (n=91). The operative time was 2.4 £ 0.2 (n=35) and
3.1 + 0.4 (n=32) hours for the circumferential and semi-circumferential
groups, respectively. The operative time, postoperative frenulum edema
(3.2 £ 1.6 vs. 2.1 days), and patient satisfaction rate (97.1% vs. 71.9%
were significantly different (p<0.01) in favor of the circumferential
approaches, with no difference found for postoperative infection.
Differences in erectile function were significant between the treatment
groups and the control, specifically in terms of preoperative IIEF-5 (9.8
+ 2.3 and 9.6 * 2.1) scores compared to postoperative (21.6 + 2.5 and
20.8 + 2.7, respectively) scores (both p<0.01) respectively. However, no
difference was found between the two treatment groups. Overall, 51
patients in the treatment groups (51/67; 90.4%) reported significant
improvement; whereas some worsening in ITEF-5 scores was noted in
the control group during the same period of follow up time. The need
for a booster injection of local anesthetic (n=67) occurred twice in 23
patients and three times in 2 patients. Intraoperative cavernosography
was carried out in 5 patients. Follow-up cavemosograms were
conducted in 13 (19.4%) patients, and among whom, 11 (16.4%) males
requested confirmation of venous removal because an insufficient
responses (Figure 5) was initially reported. 3 patients (4.5%) requested
an objective comparison although the surgery was satisfactory.
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Figure 2A: A template for complete removal of the erection-related veins in a physiology approach in the human penis. Lateral view: The erection-related veins

are arrayed surrounding the tunica albuginea of the corpora cavernosa. These include the deep dorsal vein (DDV), cavernosal veins (CV) and para-arterial veins
(PAV). The DDV consistently in the median position receives the blood of the emissary veins from the CC and of the circumflex vein from the corpus spongiosum. It
is sandwiched in by CVs, although these lie in a deeper position. Bilaterally, each dorsal artery is respectively sandwiched in by its corresponding medial and lateral
PAVs. Note that the lateral PAV merges with the medial one proximally. The deeper color of the veins indicates the deeper group of the vasculature. At the penile
hilum, communicating veins of DDV and CV are encountered first (purple arrow), denoting the erection veins leaving the CC, and finally (green arrow), signifying
the completeness of the venous stripping. A 1.0 cm segment (purple cuff) around the penile base must not be separated in order to prevent the postoperative penile
shortening resulting from penile retraction among the layered tissues. The borders of ligatures of venous stumps are marked.

Figure 2B: A template for complete removal of the erection-related veins in a physiology approach in the human penis. A template for complete removal of the
erection-related veins in a physiology approach in the human penis. Cross-section of the mid-portion: The DDV and PAVs are at the same imaginary arc whereas
the CVs are ducked at deeper positions with separate perivascular sheath. Note that the number of the vein is 7 rather than that of the traditionally described 1,
although it becomes 4 at the level of penile hilum because a merging takes place in each pair of the nomenclature veins.
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Figure 3A: Photos of ongoing surgery. A circumferential incision (white
arrow) was performed 1.0 cm proximal to retrocoronal sulcus. Note that a
median longitudinal pubic incision (black arrowhead).

Figure 3B: Photos of ongoing surgery. The confluent channel (black ar-
row) of the deep dorsal vein (DDV) is easily identified 1.5-2.5cm proximal
to the retrocoronal sulcus and is enhanced by squeezing the CC.

Figure 3E: Photos of ongoing surgery. The DDV (cure arrow) and CVs
(arrows) were stripped proximally until the infrapubic angle where several
venous trunks were consistently encountered.

Figure 3F: Photos of ongoing surgery. Once the darkish-engorged para-
arterial veins (PAVs) were segmentally ligated, both circumferential (white

arrow) and median longitudinal pubic wounds were approximated with a
5-0 chromic or 6-0 nylon sutures.

Figure 3C: Photos of ongoing surgery. Serving as a guide it (cure arrow,
held by a mosquito hemostat) was then thoroughly stripped and ligated
with 6-0 nylon sutures using a pull-through maneuver. It was sandwiched
by the left (white arrow) and right (black arrow) cavernosal vein (CV).

Figure 4: Intraoperative cavernosography. A. Preoperatively an AP view was
taken while drainage of multiple venous channel were shown. B. The first oblique
view was undergone to demonstrate rapid drainage of veins. C. Then the second
oblique view was obtained to show the difficulty of intracorporal fluid retention
despite ample injection of solution. D. Thirty minutes after 20ug prostaglandin E1
was injected intracavernously, subsequent film was taken while the presence of
drainage veins denoted a veno-occlusive dysfunction (VOD) because the penis
was erected. E. During penile venous stripping surgery, an AP view disclosed
satisfactory penile venous removal. It was for comparison with that of Panel A. F.
In an oblique view, further injection of 20 mL solution resulted in partial erection,
which evidenced much improvement of intracorporal fluid retention capability. It
was for comparison with that of Panel B.

Figure 3D: Photos of ongoing surgery. A median longitudinal pubic inci-
sion was made to carry out the stripping procedures. Note that one deep-
seated proximal branch was manipulated with a right angle hemostat.
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Figure 5: Cavernosography in a 49-year-old man one year postoperative.
A. An AP view showed scare drainage vein despite injection of 10mL solu-
tion. B. Similarly in this oblique view, no residual vein was demonstrated. C.
Further oblique view disclosed minima drainage vein despite rigid erection
occurred when 35mL solution was injected. D. An AP view cavernosogram
disclosed a marked vein (arrows). It could be the offensive vein resulting in
insufficient surgery.

Discussion

For over a century, the merit of conducting penile venous surgery
to treat ED has not yet been established. In fact, despite many
groundbreaking results, using venous surgeries to restore erectile
function continued receiving tremendous controversies [26-34].
Clinical guidelines adapted by an American Urological Association
(AUA) panel in 1996 following a meta-analysis of literature reports
stated that venous surgery was not justified in routine use [35,36].
Most urologists also abandoned this procedure due to lack of sustained
functional improvement and post-surgery complications, including
the irreversible deformity and permanent numbness of the penis after
surgery [37,38]. Although these seemingly unavoidable adverse side
effects have discouraged many surgeons from using venous surgery for
patients with ED, given the fact that penile venous surgery is exclusively
directed at the veins, we came to believe that these complications
resulting from fibro skeleton and nerve involvement should be
avoidable. This belief prompted us to study the penile anatomy using
various methodologies, including dissecting, light, scanning, and
transmission electron microscopy and special stains [17,39]. Also, we
have performed the penile venous stripping procedures as an outpatient
surgery under local anesthesia for a large patient pool since June 1988.
With this particular refined penile venous stripping technique, no
significant post-surgery long-term complications have been found.

Group Patients IIEF-5

No. Age (years) Pre-op Pre-op
Circumferential 35 456+7.8 9.8+23 9.8+23
semi-cireum= 35 473%87 96+2.1 96+ 2.1
cision
control 31 46.9+8.3 10.0 £ 3.1 10.0 £ 3.1
Total 98
p value? NS NS NS

Operation time

With no venous leakage, the sinusoid of the corpora cavemosa is the
ideal milieu in applying the Pascal’s law, given that the histology of the
tunica albuginea of the corpora cavemosa is virtually the same as the
os penis in quadrupeds [40,41]. The law depicts that pressure applied
to any part of an enclosed fluid at rest is transmitted undiminished
to every portion of the fluid and to the walls of the containing vessel.
Interestingly this may ramify that penile erection rigidity has advanced
from a rigid body, os penis of a quadriceps, to a hydraulic system,
the corpora cavernosa of erect human being, which is similar to the
controlling system in an earlier aircraft to modern advanced jet.

The anatomical configuration and histological components of the
human penis appear to depend on the specific location gifted with
special function [19,39]. For any surgeries, the approach determines
the functional outcomes and anatomical integrity. This is particularly
true in the penis because it is a reconstructive surgery on an unique
structure composed of multiple fascial-sliding layers surrounding the
three cylinders of the erectile sinusoids. Although no difference was
noted among the two treatment groups (circumferential versus semi-
circumferential) in terms of IIEF-5, it were significantly different
(p<0.01) in favor of the circumferential approaches on concerning
those favorable parameters such as operative time saving, postoperative
frenulum edema period reducing and overall surgery satisfaction
rate increment. Furthermore recently, circumcision was proven to be
beneficial in reducing susceptibility of contracting HIV infection by
60%, although the underlying mechanism has not yet been elucidated
[42]. The benefit of the circumferential approach is tremendous,
since it not only allows a simultaneous circumcision be performed,
but also allows direct accessibility of the offending veins particularly
those circumflex veins bilaterally along the entire penile shaft without
the expense of scarifying tissues (e.g. lymphatic vessels, arteries, and
nerves) and loss of layered structures. Therefore an approach using
a circumferential and median longitudinal incision which might be
commensurate with the physiology was developed in this study.

It is believed that the sinusoidal tissues in the penis are more
vulnerable than other vascular structures for bleeding complications
when injured. The unfavorable consequences of extensive fibrosis
and deformity commonly encountered following using a Bovie to
stop bleeding in a penile surgery led us question whether the use of
electrocoagulation for hemostasis in penile surgery was ideal [43].
In fact, it is believed that the best way to prevent bleeding is to keep
the stripped venous channels under appropriate tension for optimal
closure of the venous lumen. However, if excessive tension was applied
or manipulated by instruments, the venous plexus could become too
susceptible to avulsion. Applying a Bovie could also compromise the
integrity of the sinusoidal tissue in the corpora cavernosa, and damage
to the sinusoidal tissues could make it difficult to main their extensibility,
which in turns impairs erectile function. Similarly, electrocautery may
also damage the extracavernosal tissues and cause fibrosis, which

frenulum edema Satisfaction of surgery

Infection (number)

(hours) (days) course(number/%)

24+0.2 32+1.6 34/97.1 1
3.1+04 11.9+2.1 23/71.9 0
NS <0.001 <0.01 NS

Univariate comparisons were performed using Student’s t-test for parameters with continuous values and Chi-square test, Fisher’s exact test, and Yate’s correction

for continuity with discontinuous parameters as necessary.

Table 1: Features of 98 patients who underwent venous stripping surgery from 2002 to 2005
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result in penile deformity. Furthermore, it is crucial that during wound
approximation of BucK’s fascia, Colles fascia , and dermal layers, the
glas penis to be applied a consistent stretching force at the 3 and 9
oclock positions. This is done in order to prevent postoperative penile
shortening and loss of the sliding nature of each layer.

The penile shaft is devoid of fatty tissue and is surrounded by
well-defined layer fascia and bony-like tunica albuginea, which
serves as excellent landmarks for needle placement. With knowledge
of the anatomical structure of the fibroskeleton, the technique for
local anesthesia can be easily acquired. Since local anesthesia applied
in this procedure can last for four hours or longer, most patients do
not require a booster injection. In conclusion this advanced method
enhances surgery which achieves its treatment purpose at no expense
of morbidity. We believe that a circumferential along with median
longitudinal pubic incision is a viable physiological approach in penile
venous stripping for treating patients with ED secondary to VOD on an
outpatient basis.

Acknowledgement

We would like to thank Benedict S A Murrell for his English editing, along with
Ms Hsiu-Chen Lu, Nicola Chen their preparations of illustration and photos for this
manuscript.

References

1. [No authors listed] (1998) FDA approves oral therapy for erectile dysfunction.
Am J Health Syst Pharm 55: 981, 984.

2. Nachtsheim D (1998) Sildenafil: a milestone in the treatment of impotence.
West J Med 169: 112-113.

3. Ballard SA, Gingell CJ, Tang K, Turner LA, Price ME, et al. (1998) Effects of
sildenafil on the relaxation of human corpus cavernosum tissue in vitro and
on the activities of cyclic nucleotide phosphodiesterase isozymes. J Urol 159:
2164-2171.

4. Fuchs AM, Mehringer CM, Raijfer J (1989) Anatomy of penile venous drainage
in potent and impotent men during cavernosography. J Urol 141: 1353-1356.

5. Chen KK, Chen MT, Lo KY, Chang LS (1996) Dynamic infusion cavernosometry
and cavernosography (DICC) in the evaluation of vasculogenic impotence.
Zhonghua Yi Xue Za Zhi (Taipei) 57: 266-273.

6. Elhanbly S, Abdel-Gaber S, Fathy H, El-Bayoumi Y, Wald M, et al. (2004)
Erectile dysfunction in smokers: a penile dynamic and vascular study. J Androl
25:991-995.

7. Arbman G, Krook H, Haapaniemi S (2000) Closed vs. open hemorrhoidectomy-
-is there any difference? Dis Colon Rectum 43: 31-34.

8. Jiang P, van RijAM, Christie RA, Hill GB, Thomson IA (2000) Venous physiology
in the different patterns of recurrent varicose veins and the relationship to
clinical severity. Cardiovasc Surg 8: 130-136.

9. Niedzielski J, Paduch DA (2001) Recurrence of varicocele after high
retroperitoneal repair: implications of intraoperative venography. J Urol 165:
937-940.

10. Hsieh CH, Wang CJ, Hsu GL, Chen SC, Ling PY, et al. (2005) Penile veins play
a pivotal role in erection: the haemodynamic evidence. Int J Androl 28: 88-92.

11. Hsu GL, Hsieh CH, Wen HS, Kang TJ, Chiang HS (2002) Penile venous
anatomy: application to surgery for erectile disturbance. Asian J Androl 4: 61-
66.

12. Chen SC, Hsieh CH, Hsu GL, Wang CJ, Wen HS, et al. (2005) The progression
of the penile vein: could it be recurrent? J Androl 26: 53-60.

13. Hsu GL, Chen HS, Hsieh CH, Ling PL, Wen HS, et al. (2006) Insufficient
response to venous stripping surgery: is the penile vein recurrent or residual?
J Androl 27: 700-706.

14. Hsu GL, Hsieh CH, Wen HS, Chen YC, Chen SC, et al. (2003) Penile venous
anatomy: an additional description and its clinical implication. J Androl 24: 921-
927.

15.Tsai TC, Hsu GL, Chen SC, Wang CL (1988) Analysis of the results of
reconstructive surgery for vasculogenic impotence. Taiwan Yi Xue Hui Za Zhi
87:182-187.

20.

21.

22.

23.

24,

25.

26.

2

<

28.

29.

3

o

3

=

32.

33.

34.

35.

36.

3

J

38.

39.

. Hsu GL (2006) Hypothesis of human penile anatomy, erection hemodynamics

and their clinical applications. Asian J Androl 8: 225-234.

. Tsai TC, Hsu GL, Chen SC, Wang CL, Chen CL (1988) Clinical significance of

anatomy of penile deep dorsal vein. Taiwan Yi Xue Hui Za Zhi 87: 1187-1190.

.Hsu GL, Brock GB, Martinez-Pineiro L, Nunes L, von Heyden B, et al. (1992)

The three-dimensional structure of the tunica albuginea: anatomical and ultra-
structural levels. Int J Impot Res 4: 117-129.

.Hsu GL, Hsieh CH, Wen HS, Hsu WL, Wu CH, et al. (2004) Anatomy of the

human penis: the relationship of the architecture between skeletal and smooth
muscles. J Androl 25: 426-431.

Hsu GL, Chen HS, Hsieh CH, Chen RM, Wen HS, et al. (2007) Long-term
results of autologous venous grafts for penile morphological reconstruction. J
Androl 28: 186-193.

Hsu GL, Chen HS, Hsieh CH, Lee WY (2010) Salvaging Penile Venous
Stripping Surgery. J Androl 31: 250-260.

Hsu GL, Chen HS, Hsieh CH, Lee WY, Chen KL, et al. (2010) Clinical experience
of a refined penile venous stripping surgery procedure for patients with erectile
dysfunction: is it a viable option? J Androl 31: 271-280.

Hsieh CH, Liu SP, Hsu GL, Chen HS, Molodysky E, et al. (2012) Advances
in understanding of mammalian penile evolution, human penile anatomy and
human erection physiology: clinical implications for physicians and surgeons.
Med Sci Monit 18: RA118-125.

Molodysky E, Liu SP, Huang SJ, Hsu GL (2013) Penile vascular surgery for
treatment of erectile dysfunction: Current role and future direction. Arab J Urol
11: 254-266.

Hsu GL, Molodysky E, Liu SP, Hsieh CH, Chen HC, et al. (2013) A Combination
of Penile Venous Stripping, Tunical Surgery and Varicocelectomy for Patients
with Erectile Dysfunction, Penile Dysmorphology and Varicocele under
Acupuncture-aided Local Anesthesia on Ambulatory Basis. Surgery: current
research S12: 008.

Wooten JS (1902) Ligation of the dorsal vein of the penis as a cure for atonic
impotence. Texas Med J 18: 325-328.

. Motiwala HG, Patel DD, Joshi SP, Baxi HM, Desai KD, et al. (1993) Experience

with penile venous surgery. Urol Int 51: 9-14.

Knoll LD, Furlow WL, Benson RC (1992) Penile venous ligation surgery for the
management of cavernosal venous leakage. Urol Int 49: 33-39.

Lewis RW (1988) Venous surgery for impotence. Urol Clin North Am 15: 115-
121.

. Lue TF (1989) Penile venous surgery. Urol Clin North Am 16: 607-611.
.Da Ros CT, Teloken C, Antonini CC, Sogari PR, Souto CA (2000) Long-term

results of penile vein ligation for erectile dysfunction due to cavernovenous
disease. Tech Urol 6: 172-174.

Katzenwadel A, Popken G, Wetterauer U (1993) Penile venous surgery for
cavernosal venous leakage: long-term results and retrospective studies. Urol
Int 50: 71-76.

Nehra A, Goldstein I, Pabby A, Nugent M, Huang YH, et al. (1996) Mechanisms
of venous leakage: a prospective clinicopathological correlation of corporeal
function and structure. J Urol 156: 1320-1329.

Kim ED, McVary KT (1995) Long-term results with penile vein ligation for
venogenic impotence. J Urol 153: 655-658.

Montague DK, Barada JH, Belker AM, Levine LA, Nadig PW, et al. (1996)
Clinical guidelines panel on erectile dysfunction: summary report on the
treatment of organic erectile dysfunction. The American Urological Association.
J Urol 156: 2007-2011.

Montague DK, Jarow JP, Broderick GA, Dmochowski RR, Heaton JP, et al.
(2005) Chapter 1: The management of erectile dysfunction: an AUA update. J
Urol 174: 230-239.

. Berardinucci D, Morales A, Heaton JP, Fenemore J, Bloom S (1996) Surgical

treatment of penile veno-occlusive dysfunction: is it justified? Urology 47: 88-
92.

Hwang TI, Yang CR (1994) Penile vein ligation for venogenic impotence. Eur
Urol 26: 46-51.

Hsu GL, Brock G, von Heyden B, Nunes L, Lue TF, et al. (1994) The distribution
of elastic fibrous elements within the human penis. Br J Urol 73: 566-571.

Transl Med
ISSN: 2161-1025 TM, an open access journal

Volume 3 + Issue 2 + 1000117


http://www.ncbi.nlm.nih.gov/pubmed/9606444
http://www.ncbi.nlm.nih.gov/pubmed/9606444
http://www.ncbi.nlm.nih.gov/pubmed/9735695
http://www.ncbi.nlm.nih.gov/pubmed/9735695
http://www.ncbi.nlm.nih.gov/pubmed/9598563
http://www.ncbi.nlm.nih.gov/pubmed/9598563
http://www.ncbi.nlm.nih.gov/pubmed/9598563
http://www.ncbi.nlm.nih.gov/pubmed/9598563
http://www.ncbi.nlm.nih.gov/pubmed/2724433
http://www.ncbi.nlm.nih.gov/pubmed/2724433
http://www.ncbi.nlm.nih.gov/pubmed/8705878
http://www.ncbi.nlm.nih.gov/pubmed/8705878
http://www.ncbi.nlm.nih.gov/pubmed/8705878
http://www.ncbi.nlm.nih.gov/pubmed/15477374
http://www.ncbi.nlm.nih.gov/pubmed/15477374
http://www.ncbi.nlm.nih.gov/pubmed/15477374
http://www.ncbi.nlm.nih.gov/pubmed/10813120
http://www.ncbi.nlm.nih.gov/pubmed/10813120
http://www.ncbi.nlm.nih.gov/pubmed/10737349
http://www.ncbi.nlm.nih.gov/pubmed/10737349
http://www.ncbi.nlm.nih.gov/pubmed/10737349
http://www.ncbi.nlm.nih.gov/pubmed/11176519
http://www.ncbi.nlm.nih.gov/pubmed/11176519
http://www.ncbi.nlm.nih.gov/pubmed/11176519
http://www.ncbi.nlm.nih.gov/pubmed/15811069
http://www.ncbi.nlm.nih.gov/pubmed/15811069
http://www.ncbi.nlm.nih.gov/pubmed/11907630
http://www.ncbi.nlm.nih.gov/pubmed/11907630
http://www.ncbi.nlm.nih.gov/pubmed/11907630
http://www.ncbi.nlm.nih.gov/pubmed/15611567
http://www.ncbi.nlm.nih.gov/pubmed/15611567
http://www.ncbi.nlm.nih.gov/pubmed/16775251
http://www.ncbi.nlm.nih.gov/pubmed/16775251
http://www.ncbi.nlm.nih.gov/pubmed/16775251
http://www.ncbi.nlm.nih.gov/pubmed/14581520
http://www.ncbi.nlm.nih.gov/pubmed/14581520
http://www.ncbi.nlm.nih.gov/pubmed/14581520
http://www.ncbi.nlm.nih.gov/pubmed/3397717
http://www.ncbi.nlm.nih.gov/pubmed/3397717
http://www.ncbi.nlm.nih.gov/pubmed/3397717
http://www.ncbi.nlm.nih.gov/pubmed/16491276
http://www.ncbi.nlm.nih.gov/pubmed/16491276
http://www.ncbi.nlm.nih.gov/pubmed/3252003
http://www.ncbi.nlm.nih.gov/pubmed/3252003
http://www.ncbi.nlm.nih.gov/pubmed/15064322
http://www.ncbi.nlm.nih.gov/pubmed/15064322
http://www.ncbi.nlm.nih.gov/pubmed/15064322
http://www.ncbi.nlm.nih.gov/pubmed/16988328
http://www.ncbi.nlm.nih.gov/pubmed/16988328
http://www.ncbi.nlm.nih.gov/pubmed/16988328
http://www.ncbi.nlm.nih.gov/pubmed/19926885
http://www.ncbi.nlm.nih.gov/pubmed/19926885
http://www.ncbi.nlm.nih.gov/pubmed/19926885
http://www.ncbi.nlm.nih.gov/pubmed/22739749
http://www.ncbi.nlm.nih.gov/pubmed/22739749
http://www.ncbi.nlm.nih.gov/pubmed/22739749
http://www.ncbi.nlm.nih.gov/pubmed/22739749
http://dx.doi.org/10.1016/j.aju.2013.05.001
http://dx.doi.org/10.1016/j.aju.2013.05.001
http://dx.doi.org/10.1016/j.aju.2013.05.001
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDAQFjAB&url=http%3A%2F%2Fwww.omicsonline.org%2F2161-1076%2Fpdfdownload.php%3Fdownload%3D2161-1076-S12-008.pdf&ei=GAplUraHGJG3rAeL3YGoDg&usg=AFQjCNGyFZeXILxfc4JkeBu1ujqga5fuJA&bvm=bv.54934
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDAQFjAB&url=http%3A%2F%2Fwww.omicsonline.org%2F2161-1076%2Fpdfdownload.php%3Fdownload%3D2161-1076-S12-008.pdf&ei=GAplUraHGJG3rAeL3YGoDg&usg=AFQjCNGyFZeXILxfc4JkeBu1ujqga5fuJA&bvm=bv.54934
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDAQFjAB&url=http%3A%2F%2Fwww.omicsonline.org%2F2161-1076%2Fpdfdownload.php%3Fdownload%3D2161-1076-S12-008.pdf&ei=GAplUraHGJG3rAeL3YGoDg&usg=AFQjCNGyFZeXILxfc4JkeBu1ujqga5fuJA&bvm=bv.54934
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDAQFjAB&url=http%3A%2F%2Fwww.omicsonline.org%2F2161-1076%2Fpdfdownload.php%3Fdownload%3D2161-1076-S12-008.pdf&ei=GAplUraHGJG3rAeL3YGoDg&usg=AFQjCNGyFZeXILxfc4JkeBu1ujqga5fuJA&bvm=bv.54934
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDAQFjAB&url=http%3A%2F%2Fwww.omicsonline.org%2F2161-1076%2Fpdfdownload.php%3Fdownload%3D2161-1076-S12-008.pdf&ei=GAplUraHGJG3rAeL3YGoDg&usg=AFQjCNGyFZeXILxfc4JkeBu1ujqga5fuJA&bvm=bv.54934
http://www.ncbi.nlm.nih.gov/pubmed/8333094
http://www.ncbi.nlm.nih.gov/pubmed/8333094
http://www.ncbi.nlm.nih.gov/pubmed/1413324
http://www.ncbi.nlm.nih.gov/pubmed/1413324
http://www.ncbi.nlm.nih.gov/pubmed/3344555
http://www.ncbi.nlm.nih.gov/pubmed/3344555
http://www.ncbi.nlm.nih.gov/pubmed/2749936
http://www.ncbi.nlm.nih.gov/pubmed/10963480
http://www.ncbi.nlm.nih.gov/pubmed/10963480
http://www.ncbi.nlm.nih.gov/pubmed/10963480
http://www.ncbi.nlm.nih.gov/pubmed/8460451
http://www.ncbi.nlm.nih.gov/pubmed/8460451
http://www.ncbi.nlm.nih.gov/pubmed/8460451
http://www.ncbi.nlm.nih.gov/pubmed/8808863
http://www.ncbi.nlm.nih.gov/pubmed/8808863
http://www.ncbi.nlm.nih.gov/pubmed/8808863
http://www.ncbi.nlm.nih.gov/pubmed/7861508
http://www.ncbi.nlm.nih.gov/pubmed/7861508
http://www.ncbi.nlm.nih.gov/pubmed/8911378
http://www.ncbi.nlm.nih.gov/pubmed/8911378
http://www.ncbi.nlm.nih.gov/pubmed/8911378
http://www.ncbi.nlm.nih.gov/pubmed/8911378
http://www.ncbi.nlm.nih.gov/pubmed/15947645
http://www.ncbi.nlm.nih.gov/pubmed/15947645
http://www.ncbi.nlm.nih.gov/pubmed/15947645
http://www.ncbi.nlm.nih.gov/pubmed/8560669
http://www.ncbi.nlm.nih.gov/pubmed/8560669
http://www.ncbi.nlm.nih.gov/pubmed/8560669
http://www.ncbi.nlm.nih.gov/pubmed/7925529
http://www.ncbi.nlm.nih.gov/pubmed/7925529
http://www.ncbi.nlm.nih.gov/pubmed/8012781
http://www.ncbi.nlm.nih.gov/pubmed/8012781

Citation: Hsu GL, Chen HS, Huang SJ (2013) A Physiological Approach to a Penile Venous Stripping Surgical Procedure for Patients with Erectile
Dysfunction. Transl Med 3: 117. doi:10.4172/2161-1025.1000117

Page 8 of 8

40. Halliday D (1997) Pascal’s principle, fluids. In: Halliday D, Resnick R, Walker J 42. Krieger JN, Mehta SD, Bailey RC, Agot K, Ndinya-Achola JO, et al. (2008) Adult
(Eds.), Fundamentals of Physics. New York: John Wiley 355-356. male circumcision: effects on sexual function and sexual satisfaction in Kisumu,

) ) . ) ) ) Kenya. J Sex Med 5: 2610-2622.
41. Hsu GL, Lin CW, Hsieh CH, Hsieh JT, Chen SC, et al. (2005) Distal ligament in

human glans: a comparative study of penile architecture. J Androl 26: 624-628. 43. Hsu GL, Hsieh CH, Wen HS, Hsu WL, Chen YC, et al. (2004) The effect of
electrocoagulation on the sinusoids in the human penis. J Androl 25: 954-959.

Trans| Med Volume 3 + Issue 2 + 1000117
ISSN: 2161-1025 TM, an open access journal


http://www.ncbi.nlm.nih.gov/pubmed/16088040
http://www.ncbi.nlm.nih.gov/pubmed/16088040
http://www.ncbi.nlm.nih.gov/pubmed/18761593
http://www.ncbi.nlm.nih.gov/pubmed/18761593
http://www.ncbi.nlm.nih.gov/pubmed/15477369
http://www.ncbi.nlm.nih.gov/pubmed/15477369

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Patient population
	Anesthesia and penile venous stripping surgery
	Statistical analysis

	Results
	Discussion
	Acknowledgement
	Figure 1A
	Figure 1B
	Figure 1C
	Figure 1D
	Figure 1E
	Figure 1F
	Figure 2A
	Figure 2B
	Figure 3A
	Figure 3B
	Figure 3C
	Figure 3D
	Figure 3E
	Figure 3F
	Figure 4
	Figure 5
	Table 1
	References 

