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INTRODUCTION 
Unfortunately, there are several published articles when we look 
at the stenosis and treatments of the urethra involving the elderly 
population. Studies involving urethroplasty and its consequences 
in older people are almost non-existent. In most cases, the article 
on urethral stenosis and its treatments contains information 
about all age groups and the results of the study. In this review, 
an overview of old age, etiology, treatment methods and results, 
elderly wound and wound healing were reviewed in elderly 
patients with urethroplasty due to urethral stenosis. Isolated 
studies of urethral stenosis and urethroplasty are needed in the 
group of 65 years and older.

Elderly

According to the World Health Organization, age 65 and older 
is considered chronologically elderly. Old age is a natural and 

inevitable period of life, such as childhood, youth, adulthood, 
in which the interaction between genetic structure and the 
environment is observed at the highest level, physiological and 
spiritual changes occur, with complex aspects, seen in all living 
things (1). Even if each person is chronologically the same age, 
their physiology, biochemical and genetic structure are different, 
so they also react differently to diseases and treatments.

Overview

Chronological, biological and physiological ages should be 
considered while evaluating urethral injury and treatment in old 
age. Note the difference between chronological and biological 
aging. Accordingly, it has been stated that different organs and 
tissues in a person’s body may have different biological aging rates 
compared to that person’s chronological age, as well as different 
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ABSTRACT

Review 

Old age is defined as age 65 and older according to the World Health Organization. Urethral stenosis is a group of diseases with high morbidity in 
male society. Patients undergo surgery many times. In the elderly population, urethral stenosis develops especially secondary to diseases caused 
by aging. Stenosis occurs due to reasons such as benign prostatic enlargement, endoscopic urological manuplations, pelvic radiation therapy for 
rectal or prostate cancer, insertion of a probe. It is believed that reactions that develop at the cellular level due to hypogonadism in the elderly and 
the disadvantages caused by comorbidity, nutritional problems affect the course of urethral stenosis and the results of urethroplasty. Wound-related 
problems occur more often in the elderly. Researchers who share their urethroplasty experience with us express that all urethroplasty methods applied 
in young people can also be applied in the elderly population. But all interventions that will be made in the elderly population must be decided and 
implemented in detail. In this review, urethral stenosis, etiology, wound, elderly urethra, hypogonadism and their treatment were reviewed in the 
elderly. The number of published articles associated with elderly urethroplasty is quite small. There is a need for well-designed specialized research 
involving this age group.
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individuals of the same chronological age may have very different 
biological aging rates. We act according to chronological age in 
our studies and statistical evaluations. Although they have the 
same chronological age, it should be assumed that the biological 
and physiological characters are different, which will have a 
positive or negative impact on wound healing.

Biological aging is the structural and functional change of the 
body during the development process. Our general way of life 
has an effect on the aging of our cells. With aging, continuous 
and inevitable decreases in productivity and physiological 
processes are observed. This is called physiological aging. Body 
composition, cardiovascular system, kidneys, digestive system, 
liver, brain, nervous system, lungs and functional deficiencies 
occur in the endocrine system (1).

Mortality in old age has decreased in some countries, and 
according to data from more than 30 developed countries, the 
probability of survival between the ages of 80-90 is about 37% 
on average. In some countries, the probability of survival exceeds 
50% at the age of 80-90 (2).

Urethral stenosis disease is common and costly, observed in 
0.6% of men and is stated to have created an economic cost 
of over $200 million in the United States in 2000. Advances 
in technology have increased endoscopic surgeries, and the 
associated risk of developing urethral stenosis has also increased. 
The epidemiology of stenosis disease is well defined, but the 
underlying basic pathophysiological mechanisms are still not well 
understood (3). Liu et al. (4), in the urethral stenosis series of 262 
patients, reported the proportion of older people over 65 years of 
age as 24.8%. One in every four patients appears to be elderly (4).

Aged Urethra

Testosterone is important in the development of the urethra, for 
the integrity and function of the smooth muscles of the corpora 
cavernosa. Due to a decrease in testosterone levels in old age, 
there is a decrease in androgen receptors and periurethral 
vascularity in the urethra (5). A study identified a significant 
increase in urethral atrophy risk and artifical sphincter erosion 
due to a decrease in serum testosterone (6). For this reason, it has 
been suggested that there may be an increase in urethral stenosis 
and an inability to achieve treatment results due to a decrease in 
androgen, which develops secondary in the elderly (3).

Aging and wound healing play an important role in the micro-
level structure of the urethra, and extracellular matrixes are 
necessary in the healing and proliferation process, as in all 
tissues (7). Matrix metalloprotein enzymes (MMP) increase with 
aging (8). It has been stated that even the urethral plaques of 
hypospadias in childhood show significant age-related structural 
changes, and these changes may play a role in urethral healing 
after hypospadias repair (9). The MMP enzyme family plays a key 
role in embryonic development, organ morphogenesis, ovulation, 
embryo implantation, wound healing, angiogenesis and apoptosis 
(8). Extracellular matrix and MMPs affect all tissues and reactions 

in old age. Experimental studies on this subject are continuing in 
urethral strictures (10).

Etiology and Stenosis Localization

Some of the most common etiologies of stenoses are lichen 
sclerosis, trauma, iatrogenic and infections (11,12). Sexually 
transmitted diseases, which are common in past times, today 
cause less urethral stenosis after new medical treatments. For 
this reason, the etiology of urethral stenosis also changed in old 
age (13). Pelvic radiation therapy is also a factor due to cancer 
treatments in old age (3). Urethral stenosis of iatrogenic or 
idiopathic origin are most common in industrialized countries 
(14). Currently, the most common cause of panurethral stenosis 
is genital lichen sclerosis (15). When all stenosis are evaluated, 
iatrogenic causes constitute almost half of the cases (13). Stenoses 
are most often seen in elderly patients secondary to urological 
instrumentation (3). Because a large number of translansurethral 
resections are performed due to prostate diseases and bladder 
tumors (16-18). Santucci et al. (17) stated that etiological factors 
developed due to 43% iatrogenic, 14% trauma, 14% prolonged 
catheter duration, 9% radiation therapy, 7% infection, 7% previous 
urethroplasty, and 3% radical prostatectomy, respectively, in their 
series of 70 patients over the age of 65. Schwetner et al. (13) 
identified the cause of stenoses as 26% iatrogenic, 9.5 % trauma, 
45% instrumentation, 12% catheter, and 7% infection in their 
study involving 32 patients in the same age group. As it is seen, 
stenoses that develop secondary to endoscopic prostate and 
bladder operations in old age take the first place. Although it was 
previously known that the success rates of endoscopic treatment 
with internal urethrotomia were poor, it was considered the first 
option in practice, as limited life expectancy was considered in 
elderly patients (19). Although life expectancy has increased, 
when we look at population-based studies, most clinicians still use 
internal urethrotomia as the first option in our country for various 
reasons, although it varies from country to country (2,17,20). 
However, open urethroplasty has the best results (13,15,17,21-25).

Looking at the location of the stenosis, bulbar region is observed 
in the first place in the elderly (13,18). Spencer et al. (3), in their 
study investigating the relationship between hypogonadism and 
urethral stenosis, defined the most common place of stenosis in 
the two different groups as 53% and 57% at the bulbomembranous 
level. However, these groups include not only the elderly but also 
those under 65 (3). Schwentner et al. (13) confirmed that the bulbar 
region took the first place in terms of stenosis localization, similar 
to other researchers, in their series of 42 patients, but unlike other 
authors, they explained a high rate of 64%.

Comorbidity

As we know, comorbid diseases increase in old age (26). 
Therefore, considering the co-diseases associated with urethral 
stenosis, it is observed that diabetes, obesity and hypertension 
are most common, respectively, while in cases of comorbidity, 
the failure of urethroplasty increases. Age progression increases 
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the likelihood of strictures. The occurrence of stenosis and risk 
of treatment failure are associated with obesity (27,28). It is not 
known exactly how co-observation of comorbid diseases with 
old age contributes to urethral stenosis, surgery and recovery or 
failure of treatment. Advanced studies are needed on this issue. 
In general, comorbid diseases leave damage at the level of tissues 
and cells. It is possible that the presence of cellular or tissue 
damage secondary to the urethra due to these comorbidities will 
affect the post-urethral surgery.

Testosterone and Hypogonadism

Age, diabetes and obesity are associated with hypoandrogenism 
(HA) (3,28). Testosterone is important in urethral development 
and cavernosal smooth integrity and function (29). HA involves a 
decrease in urethral androgen-related receptors and periurethral 
vascularity (5). Also, low serum testosterone levels increase the 
risk of urethral atrophy and artificial sphincter erosion (6). It is not 
unreasonable to assume this link, but it is still difficult to establish a 
clear link between HA and urethral stricture and treatment failure.

Testosterone has multiple actions in the body, such as sexual 
differentiation and its effects on reproduction, muscle, bone, 
hematopoiesis, and behavior (30). Measurement of testosterone 
has been included in biochemical uncertainty assessments (31). 
As we know, testosterone is already declining in aging men, and 
it remains unclear at what point this decline is clinically significant. 
There are different attempts in relation to the topic to describe 
the status of low testosterone in aging men (3,30). It is not known 
exactly how testosterone or other androgenic receptors play a 
role in both urethra healing and other tissue and organ healing. 
Low testosterone due to secondary hypogonadism is due to 
insufficient gonadotropins, as most seniors have developed 
testicular failure. A study by Corona and Maggi (32) revealed 
concomitant metabolic diseases in about 90% of men with 
secondary hypogonadism. These diseases have been observed in 
more than 70% of men. All systems are affected in old age.

Androgen-dependent processes include not only the urethra, but 
also spongious tissue, and the vascular environment in spongious 
tissue. In case of androgen deficiency, the development of 
degeneration, atrophy and fibrosis in vascular and spongious 
tissue will contribute to the physiology of urethral stenosis. 
Moreover, in the case of hypogonadism, there is an increase in 
the level of systemically circulating proinflammatory cytokines 
(3). Suppression of systemic inflammatory responses was found 
when testosterone was administered externally to patients with 
hypogonadism (33,34).

Treatments

Before planning treatment, the urethra must be fully evaluated. 
For this purpose, retrograde urethrography, combined 
cystouretrography, urethroscopy should be performed first. 
Alpha blockers, which are started a few days before combined 
cystouretrography or 5-6 hours in advance, will increase the 
opening of the bladder neck, so an optimal image can be 

achieved. Endoscopy should then be planned both antegrad and 
retrograde depending on the condition of the stenosis.

In general, non-invasive techniques such as urethral dilation were 
abused in the past, and then internal urethrotomyr was presented 
as a definitive solution to the problem and became common 
without dilation and dilation. It was the first choice of doctors and 
patients, especially in short strictures. However, the problems and 
failure increased (20). Endoscopic treatment methods, which were 
widely used in the treatment of stenosis in the past, should be 
reviewed in terms of optimum treatment, since their success rates 
are low and they are not effective in long stenoses. Follow-up 
results of internal urethrotomy are poor (17). Nowadays, internal 
urethrotomy is recommended twice, only in appropriate cases 
(16,20).

A decrease in mortality in the elderly population today and a long 
life span have emerged as an unprecedented and unexpected 
situation. Therefore, the concept of urethral stenosis treatment 
had to be reconsidered in this population. From this point of 
view, it was reported that open urethroplasty should be raised 
as a first and valuable option in advanced older people over the 
age of 75 (35,36). Nowadays, the effectiveness of urethroplasty 
with a low complication rate has been proven with good 
surgical practices (37,38). Internal urethrotomy or dilatation are 
unacceptable procedures with failure rates of 50% in the first 
application and 100% in the second (17,20). Despite the aging 
population, especially in western countries, very few articles have 
been published about which open procedures can be applied in 
stenosis treatments (13,17). Santucci et al. (17) first published a 
study in 2004 in which they showed open urethroplasty results, 
complication and failure rates in the elderly group. This was the 
first article we could find in PubMed’s scan. After a long time, in 
2010, Schwentner et al. (13) shared the results of onlay skin graft, 
in which they performed open urethroplasty in elderly patients. 
According to our information, no further studies have been 
published on PubMed until 2020.

A gold standard treatment method, which we can say that the 
following technique is suitable for strictures, has not been defined 
yet. However, a tension-free anastomosis, spongiofibrosis, and 
the length of the stenosis are effective in determining the open 
urethroplasty method (35-38). Although buccal mucosa graft 
applications are most popular in young patients, there are concerns 
that oral factors such as poor oral hygiene, leukoplakia and dental 
prosthesis will disrupt the quality of the graft in older patients 
(13,39,40). Submucosal fibrosis may occur in those with long-term 
tobacco use and grafts taken due to poor oral hygiene (41-43). In 
panuretroplasties, although complication rates are minimal even 
when oral mucosa grafts are used, this rate is 17.5%. In this study, 
Schwentner et al. (13) showed that dorsay onlay techniques are 
effective and reliable in older people. There are no very detailed 
studies on the results of graft intake in the elderly (14). The only 
treatment option for long stenoses or panurethral stenoses is 
the application of urethroplasty using alternative methods of 
operation. Considering etiological factors, the characteristics of 
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stenosis, previous operations, the degree of fibrosis, the presence 
of tissues to be used as flaps or grafts, surgical experience and 
preference are effective factors in decision-making (16).

Many single or double-stage surgical techniques have been used 
in the treatment of long and other strictures. While Orandi penile 
skin, Quartey preputial skin flap, McAninch fasciocutaneous penile 
circular flap were used as flap; Techniques such as dorsal oral 
mucosa with Asopa ventral urethrotomy, Johanson procedure, oral 
mucosa grafts are used as graft. Recently, thanks to Kulkarni and 
other techniques, single-stage procedures using grafts and flaps 
have become popular, with comparable success rates, especially 
in the treatment of stenoses due to previous urethroplasties and 
radiotherapy (15,16,20,35,44-49). Bulbar urethral stenosis is treated 
using either direct (end-to-end anastomosis) or anastomosis 
techniques with free dorsal graft over the corporacaavernosa, 
or using epilated biaxial scrotal skin flap or free preputial skin or 
buccal mucosa, or with grafts placed ventrally or dorsally placed. 
Recently, the use of the buccal mucosa has increased in proximal 
urethral stenosis, which includes the membranous area. If the 
length of the stenosis is over 6 cm, two-stage urethroplasty is a 
good option (48-52). According to the preference and experience 
of the surgeon, applications other than the techniques described 
above can also be performed. However, although urethroplasty is 
considered the gold standard treatment, relapse rates still appear 
to be between 8.3 and 18.7% (53). Mundy (54). Published their 
results of patch urethroplasty for posterior urethral strictures over 
the age of 55. In their study, they stated that age factor did not 
play a role in failure, instead, retrograde spongiosal blood supply 
decreased in the elderly, ischemia occurred, and antegrade 
urethral blood supply was impaired especially in posterior urethral 
separation injuries (54).

In general, as the length of age and stenosis increases, the failure 
of urethroplasty increases. It is theoretically believed that when 
graft or flap is used in urethroplasty in the elderly, success rates 
will decrease, complications will increase, especially due to 
the presence of comorbidities (36,55). Although microvascular 
insufficiency in the elderly with diabetes, peripheral vascular 
disease and neuropraxia to be caused by potential ischemic 
extremity, which may develop due to excessive lithotomy position 
during the operation, and post-operative pulmonary edema that 
may develop due to cardiac and renal failure, studies have shown 
us the contrary (37,55,56). It is stated that problematic patients 
can be evaluated in coordination with anesthesiologists before 
the operation and operations can be performed (14). The use of 
oral mucosa may not be appropriate because of the increase in 
oral diseases as the age progresses, oral leukoplakia and head 
and neck tumors, and radiotherapy (39-43). However, since the 
side effects such as pain, swelling, and numbness are minimal, 
the success of urethroplasty will increase if the selection is still 
buccal mucosa in suitable cases (13,15,57). Because it has a higher 
capacity of elasticity and mechanical stability than skin grafts 
(14,58). Pedicle flap urethroplasties are not recommended in 
elderly patients due to their higher rate of unsuccessful results. 

Barbagli et al. (49) found that both skin and buccal mucosa 
grafts were more successful than flap procedures (26). Posteriorly 
applied grafts can make urethroplasty suitable in elderly patients, 
with the advantage of being fed with the abundant blood inherent 
in the corpora cavernosa (14,26). In addition, mechanical support 
of cavernosal tissue and dorsal onlay graft urethroplasty have 
been shown to provide long-term durability (59,60). Persistent 
perineal urethrostomy may be an option in complex cases with 
severe strictures, where urethroplasty has failed several times. 
Santucci et al. (17) applied this method in 4 of 70 patients (20).

Ventral interventions in accordance with the omega structure of 
the external sphincter are an appropriate approach to reduce 
incontinence in posterior urethral strictures. Despite this, the 
patient should be informed about dorsal interventions. Tissue 
engineering has also been applied in some centers recently. 
Urethra tissue produced in laboratories is used in surgeries (61). 
However, the researchers state that the tissue-engineered urethral 
tissue is very thin and requires careful surgery because of the high 
risk of tearing during surgery.

The Turkish Society of Urology and the Turkish Academy of Urology 
have published guidelines for diagnosis, treatment and follow-
up protocols in urethral strictures. In this guide, the diagnosis, 
pathophysiology, treatment methods and follow-up protocols 
of urethral stenosis are summarized under the guidance of the 
American Urological Association and the European Urological 
Association guidelines. It is possible to find methods that can also 
be applied to older patients in the same manual and apply them 
in surgery, especially with more pictures and protocols to give 
them the opportunity to quickly browse in daily practice (62).

Elderly Wound and Healing

A wound can occur spontaneously, as well as iatrogenically, 
including operations. Surgeons accelerate the healing of 
surgical wounds thanks to the methods they have developed. 
However, factors such as patients’ physical condition, tissue and 
immune systems, nutritional status and comorbidity due to their 
chronological, biological, physiological aging are effective in 
wound healing. In an epidemiological study that lasted 5 years 
with chronic wounds and examined 1158 wounds, it was reported 
that the wound closure time was significantly slower in older 
patients than in younger patients, and the wound closure time 
slowed after the age of 60 (63).

In wound healing; There are hemostasis, inflammation, proliferation 
and maturation phases. All of these phases are affected in the 
elderly. With increasing age, the number of platelets adhering 
to the injured endothelium and the release of growth factors 
increase (64). In elderly individuals, the components involved in 
inflammation reach the wound later, and therefore the inflammatory 
response is delayed. In addition, capillary permeability at the 
injury site decreases, so there is a slowdown in the transition of 
leukocytes to the wound site. In experiments with older animals, 
it was found that the number of phagocytic macrophages and 
the phagocytic skills of macrophages and the production of 
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growth factors secreted by macrophages decreased with age 
(65). The response to hypoxia in the elderly is also impaired. With 
increased age, there is a decrease in proliferative responses of 
keratinocytes, fibroblasts and vascular endothelial cells. There are 
also regressions in collagen synthesis and angiogenesis process. 
All these negatives can lead to delays in healing the wound and 
failure to close the wound (66). With age, the strength of the tissue 
to resist tears decreases, and this is explained by the decreasing 
collagen fibers. In elderly individuals, the strength of the wound is 
gained in a longer time than the young people and the strength 
of the wound obtained is weaker than the young individuals. 
Common comorbid diseases facilitate wound formation and 
make wound healing difficult. Factors such as reduced levels of 
hormones, nutritional problems, stress, obesity and multiple drug 
use also negatively affect wound healing. Among the factors 
affecting wound healing in the elderly; nutritional problems that 
may accompany chronic diseases, dermis thickness of the skin, 
protection and immune response against microorganisms, serum 
albumin level, collagen production, pressure and feel sensations, 
loss of tissue elasticity, decrease in partial oxygen pressures due 
to respiratory problems and tissue oxygen deficiency (64-67).

CONCLUSION
Although comorbid diseases increase in old age, mostly diabetes 
and cardiovascular diseases, nutritional disorders, decrease in 
androgen amount and hypogonadism, development of urethral 
atrophy, delays in wound healing, the results of urethral stricture 
treatment and urethroplasty application are satisfactory. Life 
expectancy has increased in most countries nowadays. For this 
reason, open urethroplasties should replace optical internal 
urethrotomy, which has been introduced as a treatment option 
with low success rates. There is no data except for a few published 
articles on this subject. There is a need for projects and scientific 
studies targeting the elderly group in order to develop clearer 
and scientific attitudes.
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