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Abstract

The possible effect or activity of the autonomic nervous system (ANS) in urogenital disorders is still controversial. Day by day, further studies that have
proved the association between chronic urological situations like chronic pelvic pain, premature ejaculation, etc., and autonomic dysfunction have been
published. Understanding the actual role of the autonomic nervous system on chronic pelvic disorders will be of interest soon.
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Oz

Otonomik Sinir Sistemi’nin (OSS) tirogenital hastaliklardaki olas1 etkisi ve aktivitesi hala tartigmalidir. Giin gectikge, kronik pelvik agri, prematiire
ejakiilasyon gibi kronik iirolojik durumlar ve otonomik disfonksiyon arasindaki iliskiyi kanitlayan ¢calismalar yaymlanmaktadir. Otonomik sinir sisteminin

kronik pelvik hastaliklardaki gercek rolii, yakin gelecekteki ilgi alanlarindan biri olacaktir.
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Introduction

Autonomic nervous system (ANS) consists of the
sympathetic, parasympathetic, and enteric nervous systems.
Despite the well-understood vital properties like energy storage
and consumption, reproduction, and excretion, the possible
effect or activity level in pathologic circumstances are still under
investigation and have not been completely defined.

In this review article, the effects of ANS dysfunction on
urogynecological problems like urinary incontinence, interstitial
cystitis, infertility, premenstrual syndrome, pelvic pain,
polycystic ovary syndrome (PCOS) were investigated. Also,
the relationship between ANS and erectile dysfunction and
premature ejaculation was discussed briefly. The issue of this
review article was related to disorders that are mainly attributed
as idiopathic disorders and/or those within physiologic limits.
Pathologies like mechanical, anatomical, infectious, neuronal,
or vascular damage were excluded.

Estrogen

Estrogen leads to vasodilatation in both arteries and veins.
The levels of circulating estrogen may not reflect the total activity
because their levels in the tissue and their intracellular activities
are influenced by concentrations of enzymes like aromatases.
The reduction in the estrogen levels causes sympathetic
overactivity and an increase in norepinephrine levels in the
blood [1]. It controls sympathovagal balance centrally and
prevents sympathoexcitation. Estrogen receptors are localized
on autonomic neurons from the spinal cord to the brain. The
injection of estrogen to the rats increases vagal parasympathetic
activity and decreases renal sympathetic activity [2].

However, there are still questions about the effects of estrogens
on ANS and the cardiovascular system [3]. Sympathetic nerve
activity does not change during the menstrual cycle in young
eumenorrheic women but orthostatic stress causes different
sympathetic responses in the early follicular and mid-luteal
phases. Although the sympathetic baroreflex sensitivity remains
stable, the sympathetic response increases during the mid-luteal
phase [4]. This may due to vasodilatation in the mid-luteal
phase as a result of elevated estrogen or regression of estrogen
dominance by progesterone. Consequently, estrogen seems to
have an impression on ANS but the accurate measurement and
the way of affection are still undefined.

PCOS and Infertility

Polycystic ovary syndrome (PCOS) is a metabolic disorder
with oligo/anovulation and hyperandrogenism [5]. Obesity,
hyperinsulinemia, obstructive sleep apnoea are frequently
associated with sympathetic nervous system (SNS) hyperactivity
which can be an etiologic precipitant or a result. The local or
widespread sympathetic predominance in ovary is correlated
with testosterone levels. Weight loss, insulin sensitizers,
electroacupuncture, continuous positive airway pressure can
decrease sympathetic hyperactivity and are beneficial in the
treatment of PCOS [5]. Tekin et al. found that PCOS patients
have reduced vagal activity through decreased heart rate
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variability, impaired heart rate, and recovery of systolic blood
pressure after exercise [6]. Yildirir et al. also showed similar
results in the same patient group [7]. High sympathetic activity
is strongly associated with testosterone level and in combination,
they enhance vascular problems in PCOS [8].

Stener-Victorin et al. hypothesized that impaired -endorphin
function, its increased production, and release have a role in the
PCOS process. Low-frequency electro-acupuncture (1-15 Hz)
decreases central B-endorphin concentration and sympathetic
tone [9]. This possibly regulates the secretion of gonadotropin-
releasing and gonadotropin hormones in addition to the decline
in ovarian androgen production [9,10]. Low-frequency electro-
acupuncture and physical exercise exert similar effects on
disease behavior in long-term follow-up, and partial healing
with the decrement in the activity of the sympathetic nervous
occurs [11].

For infertility, despite opposite results [4], we can accept a
sympathetic tendency or mild elevation during the second half
of normal menstrual cycles as Yuna et al. mentioned. They also
declare that this tendency is essential for T helper balance for
fertility. Sympathetic and T helper-2 activity-related disorders
mostly worsen in the luteal phase [12]. Although ovarian
hormones are accounted for this process, autonomic dysfunction
also must be kept in mind. T helper-2 cells and related cytokines
allow the development of allograft tolerance [12]. Smoking is a
well-known risk factor for infertility [ 13,14]. Park et al. found that
sympathetic nerve activity does not decline in the early follicular
phase compared with the mid-luteal phase in premenopausal
smokers which may be crucial for fertility. Smoking exerts its
effects on the cardiovascular and reproductive system also via
impaired SNS activity [15].

Urinary Incontinence and Interstitial Cystitis

ANS function is essential for normal urinary system
functioning. The parasympathetic nervous system regulates
bladder contraction, sphincter relaxation, and SNS does the
opposite. Idiopathic overactive bladder syndrome (IOBS)
causes urgency with or without incontinence. Both sympathetic
and parasympathetic activity is attenuated in the overactive
bladder and autonomic imbalance exists [16-19]. Hubeaux et
al. declared a sympathetic ANS dysfunction especially in IOBS
patients without detrusor overactivity [20]. However, Sauver et
al. stated that men with lower urinary tract symptoms do not
have a high sympathetic tone or ANS dysfunction [21].

Hyperthyroidism can cause increased sympathetic and
decreased parasympathetic activity. The imbalanced ANS in
hyperthyroidism may also cause lower urinary tract symptoms
and in patients with hyperthyroidism urinary incontinence risk
increases [22]. Hyperthyroid women have lower peak flow rates
of micturition and this resolves in the euthyroid state [23].

Interstitial cystitis is an idiopathic illness with visceral
sensory hypersensitivity characterized by increased urinary
frequency/urgency and pelvic pain [24]. Pelvic pain worsens
as the bladder fills and resolves with emptying. Interstitial
cystitis or painful bladder syndrome coexists with other central
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and autonomic nervous system disorders like irritable bowel
syndrome, fibromyalgia, chronic pain, migraine, syncope, and
functional dyspepsia so it is like a part of systemic disorder
or syndrome, and does not affect only bladder [25]. SNS
dysfunction or predominance could be the underlying pathology
of these disorders [26]. An extra information we can say
about the urinary system and ANS is that the impairment of
parasympathetic nerve function is associated with asymptomatic
leukocyturia [27].

Evidence generally supports ANS dysfunction in IOBS,
interstitial cystitis, etc. but possibly because of its nature we find
sometimes contradictory results related to functions of ANS.

Pelvic Pain

Pelvic pain seems mostly a gynecologic complaint but it can
emerge from pelvic floor muscle and viscera or surrounding
structures like lumbosacral, hip, and sacroiliac joints [28].
There is limited, insufficient but supporting evidence about
the existence of autonomic dysfunction in chronic pelvic pain.
Dysmenorrhea, dyspareunia, pain with bowel movements
accompany this prevalent disorder [29]. Baker et al. found
that parasympathetic activity during sleep is decreased in
premenstrual syndrome patients when they are symptomatic in
the late luteal phase of the cycle [30]. Spinal cord stimulation
seems an effective way of treatment in chronic intractable pelvic
pain. One possible mechanism is the downregulation of the
sympathetic outflow to the pelvis [31].

Yilmaz et al. found that ANS dysfunction exists in men with
chronic prostatitis/chronic pelvic pain syndrome. They found
findings related to heart rate variability similar to fibromyalgia
[32]. Cho et al. also supported this information by pointing
out that autonomic dysfunction may be one of the underlying
mechanisms in the development of chronic pelvic pain [33].

Erectile Dysfunction and Premature Ejaculation

The parasympathetic nervous system causes penile arterial
dilatation and relaxation of the smooth muscles of the corpora
cavernosa [34]. Pelvic diseases like erectile dysfunction,
premature  ejaculation, benign prostatic  hyperplasia,
incontinence, overactive bladder, pelvic pain, colorectal motility
disorders seem to have a connection with each other possibly
via the ANS network. The deterioration of the function of a
structure also leads to the inevitable impairment of the adjacent
structures [35]. Erectile dysfunction is characterized by ANS
imbalance/dysfunction and SNS hyperactivity [36-38]. In
normal conditions, ejaculation is maintained by SNS, however
premature ejaculation is also associated with SNS hyperactivity
like erectile dysfunction [39].

Conclusion

The role of ANS dysfunction for all of the aforementioned
disorders is still unclear. In general, we can not directly measure
the status of ANS so we based our findings on only the clues
we gathered. Studies have conflicting results which compel us
to reconsider this issue. Rather than dysautonomia, autonomic
dysfunction is mainly a disorder behind the mirror. However,
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there is still a question that needs to be answered about ANS
dysfunction; “Is it a result or a cause of all these aforementioned
disorders?”

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors declare that they have no
conflict of interest.

Financial Disclosure: The author declares that this study
received no financial support.

References
[1T Miller VM, Duckles SP. Vascular actions of estrogens:

Functional implications. Pharmacol Rev 2008;60:210-41.
https://doi.org/10.1124/pr.107.08002.

Saleh TM, Connel BJ. Role of oestrogen in the central
regulation of autonomic function. Clin Exp Pharmacol
Physiol 2007;34:827-32.
https://doi.org/10.1111/j.1440-1681.2007.04663 .x.

Esler M, Dawood T. Is “cardiovascular protection” by
estrogens due to inhibition of the sympathetic nervous
system? Clin Auton Res 2005;15:186-8.
https://doi.org/10.1007/s10286-005-0279-2.

Carter JR, Lawrence JE, Klein JC. Menstrual cycle alters
sympathetic neural responses to orthostatic stres in young,
eumenorrheic women. Am J Physiol Endocrinol Metab
2009;297:85-91.
https://doi.org/10.1152/ajpendo.00019.2009.

Lansdown A, Rees DA. The sympathetic nervous system
in polycystic ovary syndrome: a novel therapeutic target?
Clin Endocrinol (Oxf) 2012;77:791-801.
https://doi.org/10.1111/cen.12003.

Tekin G, Tekin A, Kilicarslan EB, Haydardedeoglu B,
Katircibasi T, Kocum T, et al. Altered autonomic neural
control of the cardiovascular system in patients with
polycystic ovary syndrome. Int J Cardiol 2008;130:49-55.
https://doi.org/10.1016/j.ijcard.2007.08.037.

Yildirir A, Aybar F, Kabakci G, Yarali H, Oto A. Heart
Rate Variability in Young Women with Polycystic Ovary
Syndrome. Ann Noninvasive Electrocardiol 2006;11:306-
12.

https://doi.org/10.1111/j.1542-474X.2006.00122 x.

Sverrisdottir YB, Mogren T, Kataoka J, Janson PO, Stener-
Victorin E. Is polycystic ovary syndrome associated with
high sympathetic nerve activity and size at birth? Am J
Physiol Endocrinol Metab 2008;294:576-81.
https://doi.org/10.1152/ajpendo.00725.2007.

Stener-Victorin  E. Hypothetical physiological and
molecular basis for the effect of acupuncture in the
treatment of polycystic ovary syndrome. Mol Cell
Endocrinol 2013;373:83-90.
https://doi.org/10.1016/j.mce.2013.01.006.

Stener-Victorin E, Jedel E, Manneras L. Acupuncture in
polycystic ovary syndrome: Current experimental and
clinical evidence. J Neuroendocrinol 2008;20:290-8.
https://doi.org/10.1111/j.1365-2826.2007.01634 x.

[5]

[6]

Grand Journal of Urology



Sokmen D, Comez Y1, Alptekin HK, Ozden AV. Autonomic Nervous System and Urogenital Disorders

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Stener-Victorin E, Jedel E, Janson PO, Sverrisdottir YB.
Low-frequency electroacupuncture and physical exercise
decrease high muscle sympathetic nerve activity in
polycystic ovary syndrome. Am J Physiol Regul Integr
Comp Physiol 2009;297:387-95.
https://doi.org/10.1152/ajpregu.00197.2009.

Yuna AJ, Bazarb KA, Lee PY. Autonomic dysfunction may
be an under-recognized cause of female fertility disorders.
Med Hypotheses 2004;63:172-7.
https://doi.org/10.1016/j.mehy.2004.02.025.

Kinney A, Kline J, Kelly A, Reuss ML, Levin B. Smoking,
alcohol and caffeine in relation to ovarian age during the
reproductive years. Hum Reprod 2007;22:1175-85.
https://doi.org/10.1093/humrep/del496.

Windham GC, Mitchell P, Anderson M, Lasley BL.
Cigarette smoking and effects on hormone function
in premenopausal women. Environ Health Perspect
2005;113:1285-90.

https://doi.org/10.1289/ehp.7899.

Park J, Middlekauff HR. Altered pattern of sympathetic
activity with the ovarian cycle in female smokers. Am J
Physiol Heart Circ Physiol 2009;297:564-8.
https://doi.org/10.1152/ajpheart.01197.2008.

Im HW, Kim MD, Kim JC, Choi JB. Autonomous nervous
system activity in women with detrusor overactivity.
Korean J Urol 2010;51:183-6.
https://doi.org/10.4111/kju.2010.51.3.183.

Choi JB, Kim YB, Kim BT, Kim BS. Analysis of heart
rate variability in female patients with overactive bladder.
Urology 2005;65:1109-13.
https://doi.org/10.1016/j.urology.2005.01.029.

Hubeaux K, Deffieux X, Ismael SS, Raibaut P, Amarenco
G. Autonomic nervous system activity during bladder
filling assessed by heart rate variability analysis in women
with idiopathic overactive bladder syndrome or stress
urinary incontinence. J Urol 2007;178:2483-7.
https://doi.org/10.1016/j.juro.2007.08.036.

Ates H, Ipekci T, Akin Y, Kizilay F, Kukul E, Guntekin
E. Impact of Sympathetic Dysfunction in the Etiology
of Overactive Bladder in Women: A Preliminary Study.
Neurourol and Urodyn 2016;35:26-8.
https://doi.org/10.1002/nau.22652.

Hubeaux K, Deffieux X, Raibaut P, Breton F, Jousse M,
Amarenco G. Evidence for autonomic nervous system
dysfunction in females with idiopathic overactive bladder
syndrome. Neurourol and Urodyn 2011;30:1467-72.
https://doi.org/10.1002/nau.21154.

Sauver JL, Sandroni P, Jacobson DJ, McGree ME, Lieber
MM, Jacobsen SJ. Measures of autonomic nervous system
activity and lower urinary tract symptoms. Clin Auton Res
2011;21:61-4.
https://doi.org/10.1007/s10286-010-0086-2.

Chung SH, Chen YK, Chen YH, Lin HC. Hyperthyroidism
and female urinary incontinence: a populationbased cohort
study. Clin Endocrinol (Oxf) 2011;75:704-8.

136

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

https://doi.org/10.1111/j.1365-2265.2011.04126.x.

Ho CH, Chang TC, Guo YJ, Chen SC, Yu HJ, Huang
KH. Lower urinary tract symptoms and urinary flow
rates in female patients with hyperthyroidism. Urology
2011;77:50-4.
https://doi.org/10.1016/j.urology.2010.07.479.

Mayer R. Interstitial cystitis pathogenesis and treatment.
Curr Opin Infect Dis 2007;20:77-82.
https://doi.org/10.1097/QC0O.0b013e32801158df.

Chelimsky G, Heller E, Buffington CAT, Rackley R,
Zhang D, Chelimsky T. Co-morbidities of interstitial
cystitis. Front Neurosci 2012;6:114.
https://doi.org/10.3389/tnins.2012.00114.

Martinez-Martinez LA, Mora T, Vargas A, Fuentes-Iniestra
M, Martinez-Lavine M. Sympathetic Nervous System
Dysfunction in Fibromyalgia, Chronic Fatigue Syndrome,
Irritable Bowel Syndrome, and Interstitial Ciystitis.
A Review of Case-Control Studies. J Clin Rheumatol
2014;20:146-50.
https://doi.org/10.1097/RHU.0000000000000089.

Igari Y, Oba K, Yamamoto Y, Yasuoka H, Ouchi M,
Watanabe K, et al. Asymptomatic leukocyturia and the
autonomic nervous system in women. Geriatr Gerontol Int
2009;9:190-6.
https://doi.org/10.1111/§.1447-0594.2009.00520.x.

Prather H, Dugan S, Fitzgerald C, Hunt D. Review of
anatomy, evaluation, and treatment of musculoskeletal
pelvic floor pain in women. PM R 2009;1:346-58.
https://doi.org/10.1016/j.pmrj.2009.01.003.

Janicki TI, Green A, Talacci S, Chelimsky TC. Autonomic
dysfunction in women with chronic pelvic pain. Clin
Auton Res 2013;23:101-3.
https://doi.org/10.1007/s10286-012-0182-6.

Baker FC, Colrain IM, Trinder J. Reduced parasympathetic
activity during sleep in the symptomatic phase of severe
premenstrual syndrome. J Psychosom Res. 2008;65:13-
22.

https://doi.org/10.1016/j.jpsychores.2008.04.008.

Kapural L, Narouze SN, Janicki TI, Mekhail N. Spinal
Cord Stimulation Is an Effective Treatment for the Chronic
Intractable Visceral Pelvic Pain. Pain Med 2006;7:440-3.
https://doi.org/10.1111/j.1526-4637.2006.00165 x.

Yilmaz U, Liu YW, Berger RE, Yang CC. Autonomic
nervous system changes in men with chronic pelvic pain
syndrome. J Urol 2007;177:2170-4.
https://doi.org/10.1016/j.juro.2007.01.144.

Cho DS, Choi JB, Kim YS, Joo KJ, Kim SH, Kim JC,
et al. Heart rate variability in assessment of autonomic
dysfunction in patients with chronic prostatitis/chronic
pelvic pain syndrome. Urology 2011;78:1369-72.
https://doi.org/10.1016/j.urology.2011.07.1379.

Jung J, Jo HW, Kwon H, Jeong NY. Clinical neuroanatomy
and neurotransmitter-mediated regulation of penile
erection. Int Neurourol J 2014;18:58-62.
https://doi.org/10.5213/inj.2014.18.2.58.

www.grandjournalofurology.com


https://grandjournalofurology.com/

Grand J Urol 2021;1(3):133-7

[35]

[36]

[37]

Brading AF, Heaton JPW, Hashitani H. A survey of
commonalities relevant to function and dysfunction in
pelvic and sexual organs. Int J Impot Res 2008;20:1-16.
https://doi.org/10.1038/sj.1jir.3901568.

Dogru T, Kocak OM, Ozen NE, Basar M. Assessment of
the autonomic nervous system is an appropriate biological
marker for the well-being in erectile dysfunction. Asian J
Androl 2008;10:643-50.
https://doi.org/10.1111/§.1745-7262.2008.00383 .x.

Lee JY, Joo KJ, Kim JT, Cho ST, Cho DS, Won Y, et al.
Heart rate variability in men with erectile dysfunction. Int
Neurourol J 2011;15:87-91.

137

[38]

[39]

https://doi.org/10.5213/inj.2011.15.2.87.

Jazayeri M, Kazemi B, Aminsharifi A, Ashraf A, Naseri
M, Nasseri A, et al. Sympathetic skin response in patients
with vascular erectile dysfunction. World J Mens Health
2014;32:36-42.
https://doi.org/10.5534/wjmh.2014.32.1.36.

Zorba OU, Cicek Y, Uzun H, Cetinkaya M, Onem K,
Rifaioglu MM. Autonomic nervous system dysfunction
in lifelong premature ejaculation: Analysis of heart rate
variability. Urology 2012;80:1283-6.
https://doi.org/10.1016/j.urology.2012.08.029.

Grand Journal of Urology



