group applied with high-dose EPO, fibrosis was seen at sig-
nificantly low rates and in 3 of the 10 rats, no fibrosis was
seen in normal urethral tissue at the end of 15 days. In the
samples of both groups where EPO was used, fibrosis and
inflammation were significantly less than in the control
group. However, no statistically significant difference was
determined between high-dose EPO and low-dose EPO in
respect of fibrosis and inflammation. The stimulating
effect of EPO on angiogenesis, which is one of the most
important markers of wound healing and regarded as con-
gestion of lamina propria in the histopathologic analysis,
was clearly observed. In both EPO groups, congestion of
vessels was observed at a significant rate in the lamina
propria of almost all the samples. Although a significant
difference was determined between the two EPO groups
and the control group in respect of congestion, no statisti-
cally significant difference was determined between high-
dose EPO and low-dose EPO.

In addition to being the main regulator of hematopoie-
sis, EPO is used as an important cytoprotective agent in
organs such as the brain,”’ heart,” skin,'” and upper uri-
nary tract system.”” However, there are no data showing
the effect of the cytoprotective property of EPO in ure-
thral trauma. The current study is the first in this field to
show this effect. The main limitation of this study was
that there were no long-term results as it was an animal
experimental study.

A ready-to-use injector will make it easy to inject EPO
into the urethral stricture area in future clinical trials.
Local use will inhibit the systemic side-effects of EPO
such as hemoglobin increase. A cost-effect analysis of
medical treatment vs surgery management of urethral
stricture can be debated in the future.

CONCLUSION

Erythropoietin can be considered a promising agent which
could prevent fibrosis forming after urethral trauma and
could accelerate urethral healing. There is therefore a
clear need for further clinical studies with long-term
results to be able to better evaluate this effect.
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EDITORIAL COMMENT

This is a nice contribution to the limited basic science knowl-
edge we have in regards to urethral injury and urethral stricture
disease. However, it is vital to understand the animal model
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utilized in this study before any conclusions about clinical appli-
cability in humans can be drawn.

The analogous clinical scenario in humans to the benchtop
one depicted here in rats would be for a clinician to inject eryth-
ropoietin into the urethra immediately after a known (likely iat-
rogenic?) urethral injury so to prevent a possible urethral
stricture. When is a urethra knowingly injured in a manner in
which this scenario could be possible or even advisable? Almost
never.

What researchers and clinicians alike are really looking for is a
substance that can be injected into the urethra after urethrotomy
for urethral stricture disease that will hasten scar reformation,
keeping the urethral lumen open (>14F) and prevent the need
for a urethroplasty.

There are a few candidates that have been investigated whose
reported recurrence preventing mechanism is to modify (or pre-
vent) collagen deposition after urethrotomy including, but not
limited to, mitomycin,' triamcinolone,” and collagenase.5 More
recently, injectables that aim prevent recurrence by hastening
endothelial and urethral regeneration, including Fat-derived
Stem Cells,* platelet rich plasma’ and even liquid buccal mucosa
grafts® have also been described.

What do all of these injectables have in common? All of
them are reported to provide clinical benefit. Why, then, are
none of them being utilized routinely? — why are we still
doing urethroplasties at all if they work so well? Most obvi-
ous is the need to follow these patients longer — and with-
out well-designed RCTs, we’ll never know to what degree
the success can be attributed to the stricture characteristics,
the urethrotomy or the injectable itself. Or perhaps these
injectables just delay the recurrence (hence the initial enthu-
siasm) but don’t prevent them (hence the lack of follow-up
data or widespread adoption)?

However, more fundamentally, we likely don’t have a winner
yet because we don’t understand how any of them work — and
without an understanding of urethral stricture pathophysiology —
how they form (nearly 60% of strictures are still labeled idio-
pathic!!), why they recur, and how they are related to other local
and systemic disease processes’ — we never will.

Add erythropoietin to the more recent amementarium of
injectables that are hypothesized to help with local regenera-
tion of tissue after urethrotomy for stricture disease. Though
I believe regenerative injectables will be the key to eliminat-
ing the need for (most) urethroplasties, a specific modifiable
target for the injectable within the stricture will need to be
found first.

Bradley A. Erickson, MD, MS, FACS, Matthew D
Grimes, MD, Associate Professor of Urology and Surgery
University of lowa, Carver College of Medicine
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The most important problem of urethral wound healing is an
increase in abnormal fibrosis because of imbalances in the heal-
ing processes. Healing of traumatic or idiopathic wounds in the
urethra is known to be complicated and a longer process than
dermal healing with sequential yet overlapping phases of hemo-
stasis, inflammation, proliferation, and remodeling.l

The history of wound healing is old as the history of human-
kind. The oldest known medical record is a clay tablet that was
written around 2200 BC.” To ensure that a wound healed prop-
erly and quickly, a wide range of practices and materials have
been used throughout history. Furthermore, the ability to heal
wounds quickly is among the most appealing of all technologies
imagined by science fiction movies such as Transcendence
(Pfister W,2014) and Star Trek episodes. Such advanced tech-
nology is mostly based on the use of nanotechnology or nano-
medicine.” Current research investigating ways of hastening the
wound healing process continues to increase with advances in
technology. The development of complex materials on a nano-
scale (1—100 nm) provides a means capable of facilitating migra-
tion and proliferation through the controlled release of cytokines
and growth factors such as endothelial growth factor, insulin-like
growth factor, transforming growth factor and fibroblast growth
factor, which form the complex signalling network that alters
the growth, differentiation, and metabolism of targeted cells and
prevents excessive abnormal collagen formation.*>

Although the present study has some limitations as it was
an animal study, it offers a window to the potential conse-
quences of preventing excessive and abnormal fibrosis after
urethral trauma. As stated in the editorial comments, longi-
tudinal, larger, well-designed randomized controlled trials
certainly need to be conducted, but it can be clearly stated
that the present study is the spark, having secured a tipping
point, because of the similarity of nano-technology method-
ology for the wound healing process. Many of the most sig-
nificant developments begin with small imperfect steps that
become strides towards improvement.

Muhammet Fatih Kilinc, Omer Gokhan Doluoglu,

Department of Urology, Medical Science University, Ankara
Training and Research Hospital, Ankara, Turkey
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