Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 11 Number 2 January 16, 2023
REVIEW
255 Application of the cortical bone trajectory technique in posterior lumbar fixation

Peng SB, Yuan XC, Lu WZ, Yu KX

268 Allogeneic stem cell transplantation in the treatment of acute myeloid leukemia: An overview of obstacles
and opportunities

Chen YF, Li J, Xu LL, Gaman MA, Zou ZY

292 Idiopathic hirsutism: Is it really idiopathic or is it misnomer?

Unluhizarci K, Hacioglu A, Taheri S, Karaca Z, Kelestimur F

MINIREVIEWS
299 Liver function in transgender persons: Challenges in the COVID-19 era

Milionis C, Ilias I, Koukkou E

308 Telenutrition for the management of inflammatory bowel disease: Benefits, limits, and future perspectives

Giiney Coskun M, Kolay E, Basaranoglu M

316 Liver transplantation amidst the COVID-19 era: Our center’s experience

Khazaaleh S, Suarez ZK, Alomari M, Rashid MU, Handa A, Gonzalez AJ, Zervos XB, Kapila N

322 Prospects for the use of olfactory mucosa cells in bioprinting for the treatment of spinal cord injuries
Stepanova OV, Fursa GA, Andretsova SS, Shishkina VS, Voronova AD, Chadin AV, Karsuntseva EK, Reshetov 1V,
Chekhonin VP

332 Use of metaphors when treating unexplained medical symptoms

Seeman MV

ORIGINAL ARTICLE
Case Control Study

342 Microvesicles with mitochondrial content are increased in patients with sepsis and associated with
inflammatory responses

Zhang HJ, Li JY, Wang C, Zhong GQ

Retrospective Study

357 Is fascial closure required for a 12-mm trocar? A comparative study on trocar site hernia with long-term
follow up

Krittiyanitsakun S, Nampoolsuksan C, Tawantanakorn T, Suwatthanarak T, Srisuworanan N, Taweerutchana V,
Parakonthun T, Phalanusitthepha C, Swangsri J, Akaraviputh T, Methasate A, Chinswangwatanakul V, Trakarnsanga A

WJCC | https://www.wjgnet.com I January 16,2023 | Volumel1l | Issue2 |

Jaishideng®



Jaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 11 Number 2 January 16, 2023
366 Ten-year multicentric retrospective analysis regarding postoperative complications and impact of
comorbidities in hemorrhoidal surgery with literature review
Moldovan C, Rusu E, Cochior D, Toba ME, Mocanu H, Adam R, Rimbu M, Ghenea A, Savulescu F, Godoroja D, Botea F
Observational Study
385 Tear inflammation related indexes after cataract surgery in elderly patients with type 2 diabetes mellitus
LvJ, Cao CJ, Li W, Li SL, Zheng J, Yang XL
CASE REPORT
394 Management of a rare giant cell tumor of the distal fibula: A case report
Fan QH, Long S, Wu XK, Fang O
401 Repair of a giant inguinoscrotal hernia with herniation of the ileum and sigmoid colon: A case report
Liu SH, Yen CH, Tseng HP, Hu JM, Chang CH, Pu TW
408 Anti-leucine-rich glioma inactivated protein 1 encephalitis with sleep disturbance as the first symptom: A
case report and review of literature
Kong DL
417 Fat-poor renal angiomyolipoma with prominent cystic degeneration: A case report and review of the
literature
Lu SQ, Lv W, Liu YJ, Deng H
426 Perivascular epithelioid cell tumors of the liver misdiagnosed as hepatocellular carcinoma: Three case
reports
Kou YQ, Yang YP, Ye WX, Yuan WN, Du SS, Nie B
434 H7ND9 avian influenza with first manifestation of occipital neuralgia: A case report
Zhang J
441 Gefitinib improves severe bronchorrhea and prolongs the survival of a patient with lung invasive
mucinous adenocarcinoma: A case report
Ou GC, Luo W, Zhang WS, Wang SH, Zhao J, Zhao HM, Qiu R
449 Habitual khat chewing and oral melanoacanthoma: A case report
Albagieh H, Aloyouny A, Alshagroud R, Alwakeel A, Alkait S, Almufarji F, Almutairi G, Alkhalaf R
456 Systemic lupus erythematosus with multicentric reticulohistiocytosis: A case report
Liu PP, Shuai ZW, Lian L, Wang K
464 X-linked Charcot-Marie-Tooth disease after SARS-CoV-2 vaccination mimicked stroke-like episodes: A
case report
Zhang Q, Wang Y, Bai RT, Lian BR, Zhang Y, Cao LM
472 Acute liver injury in a COVID-19 infected woman with mild symptoms: A case report
Lai PH, Ding DC
WJCC | https://www.wjgnet.com I January 16,2023 | Volume1l | Issue2



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 2 January 16, 2023

LETTER TO THE EDITOR
479 Incidence and clinical treatment of hypertriglyceridemic acute pancreatitis: A few issues

Yang QY, Zhao Q, Hu JW

482 Management of infected acute necrotizing pancreatitis

Pavlidis ET, Pavlidis TE

Gwisnidenge WICC | https://www.wjgnet.com 111 January 16,2023 | Volume1l | Issue2 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 2 January 16, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Manish Ramesh Balwani, DNB, FASN, MBBS, MD,
Professor, Department of Nephrology, Saraswati Kidney Care Center, Nagpur 442301, Maharashtra, India.
balwani.manish@yahoo.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's

CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: X# Guo; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16,2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja
Hyeon Ku

EDITORIAL BOARD MEMBERS

https:/ /www.wjgnet.com/2307-8960/editorialboard.htm

PUBLICATION DATE
January 16, 2023

COPYRIGHT
© 2023 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https:/ /www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wignet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/getinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

JBaishideng®

WJCC | https://www.wjgnet.com IX

January 16,2023 | Volume1l |

Issue 2


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wjcc.v11.i2.292

World Journal of
Clinical Cases

World | Clin Cases 2023 January 16; 11(2): 292-298

ISSN 2307-8960 (online)

REVIEW

Idiopathic hirsutism: Is it really idiopathic or is it misnomer?

Kursad Unluhizarci, Aysa Hacioglu, Serpil Taheri, Zuleyha Karaca, Fahrettin Kelestimur

Specialty type: Endocrinology and
metabolism

Provenance and peer review:
Invited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Covantsev S, Russia;
Wu QN, China

Received: October 22, 2022
Peer-review started: October 22,
2022

First decision: November 30, 2022
Revised: December 12, 2022
Accepted: December 27, 2022
Article in press: December 27, 2022
Published online: January 16, 2023

Jaishideng®

WJCC | https://www.wjgnet.com 292

Kursad Unluhizarci, Aysa Hacioglu, Zuleyha Karaca, Department of Endocrinology, Erciyes
University Medical School, Kayseri 38039, Turkey

Serpil Taheri, Department of Medical Biology, Erciyes University Medical School, Kayseri
38039, Turkey

Fahrettin Kelestimur, Department of Endocrinology, Yeditepe University Medical School,
Istanbul 34755, Turkey

Corresponding author: Kursad Unluhizarci, MD, Professor, Department of Endocrinology,
Erciyes University Medical School, Kosk Mahallesi, Turhan Feyzioglu Caddesi, No. 42
Melikgazi, Kayseri 38039, Turkey. kursad@erciyes.edu.tr

Abstract

Hirsutism, which is characterized by excessive growth of terminal hair in a male
pattern, may result from various causes including polycystic ovary syndrome
(PCOS), non-classic congenital adrenal hyperplasia, adrenal or ovarian tumors or
it may be idiopathic. Idiopathic hirsutism is currently defined as hirsutism
associated with normal ovulatory function, normal serum androgen levels and
normal ovarian morphology, however, the pathogenesis of idiopathic hirsutism is
not clear. The androgens are the main hormones to stimulate growth of body hair,
therefore, there should be any form of increased androgen effect irrespective of
normal serum androgen levels in any patient with hirsutism. In accordance to this
scientific truth, we have previously shown that, although within normal limits,
patients with idiopathic hirsutism have relatively higher serum androgen levels
(relative hyperandrogenemia) in comparison to healthy subjects which let as to
think that is idiopathic hirsutism really idiopathic? In addition to relative
hyperandrogenemia, we have previously shown that, in comparison to healthy
subjects, women with idiopathic hirsutism demonstrated higher expression of
steroid sulphatase and 17-beta hydroxysteroid dehydrogenase mRNA both in the
subumbilical region and arm skin, which contributes to local androgen
metabolism. Those results support the idea that, in some patients, although the
adrenals or ovaries do not secrete increased amount of androgens leading to
hyperandrogenemia, pilocebaceous unit locally produce increased amount of
androgens leading to hirsutism without ovulatory dysfunction. Upon the
demonstration of relative hyperandrogenemia and possible increase in local
androgen synthesis in patients with idiopathic hirsutism, we think that idiopathic
hirsutism is not idiopathic and it may be named as “normoandrogenic hirsutism”.
Furthermore, it may not be a different entity but may be an early stage of
hyperandrogenic disorders such as PCOS. Clinically, this can be find out by
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following-up patients with idiopathic hirsutism prospectively.

Key Words: Idiopathic hirsutism; Normoandrogenic hirsutism; Hyperandrogenemia; Androgen excess
disorders

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Idiopathic hirsutism (IH) is defined as hirsutism associated with normal ovulatory function,
normal ovarian morphology and normal serum androgen levels, however, its pathogenesis is not clear. We
have previously shown that, patients with IH have relatively higher serum androgen levels and
demonstrated higher expression of steroid sulphatase and 17-beta hydroxysteroid dehydrogenase mRNA
both in the subumbilical region and arm skin, which contributes to local androgen metabolism. Upon the
demonstration of relative hyperandrogenemia and possible increase in local androgen synthesis in patients
with IH, we think that idiopathic hirsutism is not idiopathic and it may be named as “normoandrogenic
hirsutism”.

Citation: Unluhizarci K, Hacioglu A, Taheri S, Karaca Z, Kelestimur F. Idiopathic hirsutism: Is it really idiopathic
or is it misnomer? World J Clin Cases 2023; 11(2): 292-298
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INTRODUCTION

Hirsutism is a common clinical condition which affects approximately 5%-15% of premenopausal
women. It is typically defined as excessive growth of terminal hair in a male pattern. Hirsutism has a
significant negative impact on quality of life and makes a severe psychological distress in women. The
occurrence of hirsutism is affected from local androgen concentrations, the interaction between various
androgens in serum, and ultimately, sensitivity of the hair follicle to androgens. Hirsutism may be seen
as a result of polycystic ovary syndrome (PCOS), non-classic congenital adrenal hyperplasia, ovarian or
adrenal tumors or it may be idiopathic[1-4]. The most common causes of hirsutism among premeno-
pausal women are PCOS and idiopathic hirsutism. While measurable hyperandrogenemia has been
detected in 80%-90% of women with hirsutism, the severity of hirsutism and the level of androgen
excess are not well-correlated. A well-known example of this condition is idiopathic hirsutism which is
characterized by normal serum androgen levels[5-7]. Apart from idiopathic hirsutism, all the other
causes of hirsutism are associated with hyperandrogenemia, thus, the diagnosis of idiopathic hirsutism
requires exclusion of other disorders. Although some mechanisms have been proposed, the patho-
genesis of idiopathic hirsutism is not well known and in this review we will discuss the potential
mechanisms underlying idiopathic hirsutism.

WHAT IS KNOWN ABOUT IDIOPATHIC HIRSUTISM?

Over the last years the diagnostic criteria of idiopathic hirsutism have changed. In early reports,
idiopathic hirsutism has been defined as “hirsutism of unknown cause” irrespective of serum androgen
levels[8-10]. However, investigations related to various androgen excess disorders changed the
definition of idiopathic hirsutism. Currently, idiopathic hirsutism is diagnosed in hirsute women who
have regular ovulatory cycles, normal ovarian morphology and normal serum androgen levels. Since
the pathogenesis of idiopathic hirsutism is not well known, in contrast to other androgen excess
disorders, no clear molecular or biochemical markers exist in patients with idiopathic hirsutism[11]. The
prevalence of idiopathic hirsutism has been reported between 6%-16% in various populations[3,12,13].
A brief summary regarding the pathogenesis of idiopathic hirsutism is given in Table 1.

Functional hyperandrogenism

Although huge number of studies have been performed for the pathogenesis of PCOS, only limited
number of investigations exist regarding the pathogenesis of idiopathic hirsutism. Escobar-Morreale et
al[14] investigated the ovarian and adrenal steroidogenic abnormalities in 24 patients with idiopathic
hirsutism by using ACTH stimulation test and GnRH analog test. They found that women with
idiopathic hirsutism show an increased ovarian 17-hydroxyprogesterone secretion and a minimally
increased adrenal 17-20 Lyase activity, suggesting that these patients have mild forms of ovarian and
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Table 1 Overview of pathogenetic mechanisms in idiopathic hirsutism

Suggested/Established

mechanisms

How to contribute to hirsutism

Functional hyperandrogenism Milder forms of ovarian and adrenal androgen hypersecretion

5a-reductase activity

Androgen receptors

Leading to increased DHT level which is a potent androgen

Some forms of AR variances leads to increased receptor activity

Aromatase enzyme (dys)function Decreased aromatase activity leads to relative hyperandrogenemia at tissue level and possibly in the circulation

Local androgen production Pilocebaceous unit locally produce increased amount of androgens

Insulin resistance

Althouhg its role in TH is not clearly established as seen in PCOS, concomitant hyperinsulinemia may contribute
to hyperandrogenism

DHT: Dihydrotestosterone; AR: Androgen receptor; IH: idiopathic hirsutism; PCOS: Polycystic ovary syndrome.
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adrenal functional hyperandrogenism[14]. Rossi et al[15] evaluated the ovarian and adrenal gland
functions in 48 women with idiopathic hirsutism by using ACTH stimulation and GnRH analog test.
The authors found mild functional ovarian and adrenal hyperandrogenism and suggested as an
underlying mechanism of idiopathic hirsutism.

§a- reductase activity

The androgens found in women include testosterone, androstenedione and dehydroepiandrosterone
sulfate (DHEAS). Testosterone is converted to dihydrotestosterone (DHT) via the enzyme 5a-reductase
and DHT has much more affinity to androgen receptor (AR) intracellularly. The most active androgen,
DHT, has low serum levels since it is synthesized in androgen target tissues.

Although most literature was old, several studies showed an increased level of 5a-androstane-3a, 17
beta-diol (3a-diol) and 3a-diol glucuronide (3a-diol-G) which were metabolites of DHT in patients with
idiopathic hirsutism[16-18]. Serum 3a-diol-G level has been shown a good correlation with the severity
of hirsutism in idiopathic hirsute cases, however, those metabolites do not seem to exert androgenic
effects, rather they reflect testosterone and DHT production and are considered as a marker of 5a-
reductase activity[19].

5a-reductase activity was also evaluated in skin samples of patients with idiopathic hirsutism and
PCOS and the authors demonstrated an increased conversion of testosterone to DHT and DHT to 3a-
diol. Those results suggest an increased 5a-reductase activity in hyper and normoandrogenic pheno-
types of hirsutism[20]. Currently, increased skin 5a-reductase activity is considered as the main
pathophysiologic abnormality of idiopathic hirsutism, leading to increased tissue synthesis of DHT and
possibly an alteration in androgen receptor function[21-23].

Abnormalities in androgen receptor and its function

Androgens exhibit their effect via the AR and dysfunctional AR may contribute to variable phenotypes
of androgenicity. The AR gene is located on the X-chromosome and this gene contains a polymorphic
trinucleotide repeat (CAG). Variances in the AR sequence are mostly identified by tandem repeat
polymorphisms (number of CAG repeats) and methylation pattern of AR gene. It has been shown that
the transcriptional activity of the AR is inversely correlated with the number of CAG repeats[24]. The
allels with shorter CAG repeat length are associated with amplified AR activity. We have recently
shown that, as in PCOS patients, AR exon 1 CAG repeat length distrubition was different in patients
with idiopathic hirsutism than control subjects leading to the development of hirsutism via increased
androgen effect[25]. On the other hand, Vottero et al[26] did not find any difference in the number of
CAG repeats between patients with idiopathic hirsutism and control subjects. Thus, the role of AR
abnormalities in the pathogenesis of idiopathic hirsutism require further studies.

Aromatase enzyme (dys)function

Previously, we have shown that, although the patients with idiopathic hirsutism have normal serum
androgen levels, these patients have relatively higher serum androgen levels and lower estradiol levels
in comparison to healthy subjects[27]. In other words, those patients were actually hyperandrogenic,
however, by using some cut-off values derived from the reference values of commercial kits, we
diagnose these patients as idiopathic hirsutism. Moreover, these patients show decreased estradiol/
testosterone ratio, which is a product of aromatase activity, leading to relative hyperandrogenemia[27].
Thus, instead of measuring serum androgen levels alone, when estradiol/testosterone ratio was
compared with healthy subjects, patients with idiopathic hirsutism have reduced levels than healthy
subjects indicating that these patients are also hyperandrogenic. Mahmoudieh et al[28] investigated the
cardio-metabolic risks in 334 women with idiopathic hirsutism and compared the results with 1226
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control subjects over a 16-year study period. Similar to our results, they also showed that idiopatic
hirsute women had relatively higher serum androgen levels compared to healthy subjects. So, the main
question is why we still call those patients as idiopathic?

The current diagnosis of idiopathic hirsutism relies on normal serum androgen levels which are
almost determined by immunoassays. However, the standards and limitations of those assays are
matter of debate during the last years[29]. The Endocrine Society has suggested using liquid chromato-
graphy/tandem mass spectrometry (LC-MS/MS) for measuring steroid hormones, particularly
testosterone[30]. In the only study from existing literature evaluating hyperandrogenemia by LC-
MS/MS in patients with idiopathic hirsutism, the authors found that cut-off values for testosterone was
lowered[31]. This implies that patients with idiopathic hirsutism may have underestimated serum
androgen levels which were not determined by immunoassays.

Local androgen production

Recently, we thought that increased local androgen production may also be the underlying cause of
idiopathic hirsutism since skin tissue have all the enzymes required for androgen biosynthesis and
catabolism indicating that it behaves as an independent peripheral endocrine organ[32,33]. Similarly, as
seen in acne and androgenetic alopecia, an association between possible local overproduction of active
androgens and skin disorders has been suggested[34].

Previously, it has been shown that steroidogenic acute regulatory protein, cytochrome P450
cholesterol side-chain cleavage (P450scc) and cytochrome P450 17a hydroxylase (P450c17) have been
expressed in the cutaneous tissue suggesting that cholesterol derived in skin tissue could be further
used as a substrate for de novo steroid hormone synthesis in human epidermis and the sebaceous gland
[34]. In fat cells and hair follicles aromatase play a “detoxifying” role by metabolizing excess androgens
locally and disturbances in this metabolism may contribute to hirsutism[34]. Moreover, in the skin,
testosterone, which is the potent tissue androgen, results from the conversion of circulating DHEAS,
through the serial enzymatic activities of steroid sulfatase, 3B-hydroxysteroid dehydrogenase and 17f-
HSD(35]. In vitro experiments showed that different skin cells have different duties concerning the
presence and activity of androgen metabolism. While keratinocytes degrade androgens, sebocytes are
capable of synthesing testosterone from adrenal precursors and to inactivate it, thus contributing to
maintain androgen homeostasis[32,35,36]. The enzyme 178-HSD type 2 inactivates both testosterone and
estradiol to androstenedione and estrone, respectively[37]. Overall, the skin and its appendages have
been equipped with the necessary enzymes for androgen synthesis and metabolism. Physiologic levels
of these enzymes found in normal conditions may be upregulated and contribute to peripheral
hyperandrogenism in several pathologic conditions.

In patients with idiopathic hirsutism, we have freshly obtained hair follicles and investigated the
mRNA expression of enzymes having a role in locally produced androgens and their precursors[38]. We
have shown that, women with idiopathic hirsutism exhibited higher expression of HSD17B2 and steroid
sulphatase (STS) mRNA both in the subumbilical region and arm skin when compared to healthy
women, suggesting the contribution of these enzymes to local androgen metabolism. In women with
idiopathic hirsutism, increased mRNA expression may be considered as a clue for the tendency to local
hyperandrogenemia although we did not measure the STS enzyme activity. Moreover, increased mRNA
expression of STS was also found in the arm skin without hair. This suggests an overall increased
expression of this enzyme in idiopathic hirsute patients. In the skin biopsies, we have also shown that
mRNA expression of IL6 is significantly lower in patients with idiopathic hirsutism than healthy
subjects. This was an important finding since IL6 affects aromatase expression. Estrogen biosynthesis in
human body is higly complex organization and various hormones may activate or inactivate the
regulation of aromatase expression in human cells[39]. We can speculate that local synthesis of estrogen
may be negatively affected by (indirect) effect of aromatase activity. Unfortunately, there is not
adequate data regarding the molecular mechanisms in the pathogenesis of idiopathic hirsutism.

All those results support the idea that, in some patients, although the adrenals or ovaries do not
secrete increased amount of androgens leading to hyperandrogenemia, pilocebaceous unit locally
produce increased amount of androgens leading to hirsutism without ovulatory dysfunction. Thus,
patients with idiopathic hirsutism may have an increased androgen synthesis within the skin tissue so,
calling those patients as “idiopathic” is misnomer. In that scenario, patients with idiopathic hirsutism
may be a very early stages of PCOS and this can be answered only long term follow-up of those patients
whether they will represent hyperandrogenemia in the future or not. If so, another question is what may
be the factor determining transition of idiopathic hirsutism to PCOS phenotype?

Insulin resistance and idiopathic hirsutism

Insulin resistance and associated hyperinsulinemia seem one of the most important factor in androgen
excess disorders[40]. Unlithizarci et al[27] and some others[41,42] showed that patients with idiopathic
hirsutism may also have insulin resistance and it is more prominent in overweight or obese patients.
Amiri et al[43] made a meta-analysis to investigate the relationship between insulin resistance and
idiopathic hirsutism. In addition to demonstrating altered metabolic parameters and insulin resistance
in patients with idiopathic hirsutism, the authors suggest that increased peripheral androgen activity in
women with idiopathic hirsutism is associated with insulin metabolism. We have previously shown that
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18.7% of the patients with idiopathic hirsutism had impaired glucose tolerance (IGT) and more
importantly, we found that after excluding the patients with IGT, the patients were still demonstrating
insulin resistance[27]. It is well known that in the presence of insulin resistance and hyperinsulinemia
patients with hirsutism exhibit more advanced metabolic and reproductive symptoms. Moreover,
weight loss and decreased insulin resistance resumes menses and improves hyperandrogenemia in
patients with PCOS. Thus, if our hypothesis is correct, insulin resistance may be the triggering factor in
the transition of patients with idiopathic hirsutism to PCOS phenotype.

Androgens produced by alternative pathways

On the other hand, 11-oxygenated C19 steroids are important androgens and have been shown to have a
role in patients with PCOS or congenital adrenal hyperplasia[44]. These steroids have been shown to
stimulate androgen receptors similar or greater than testosterone or DHT. It may be possible that these
11-oxygenated C19 steroids may have a role in patients with idiopathic hirsutism, however, their serum
levels are not routinely measured by commercial assays[31,44]. We think that this is an interesting
candidate area of scientific research for exploring the pathogenesis of idiopathic hirsutism.

IDIOPATHIC HIRSUTISM: IS IT A MISNOMER?

Currently, idiopathic hirsutism is defined as hirsutism associated with normal serum androgen levels,
normal ovarian morphology and ovulatory functions[5]. It is well known that dermal papilla plays a
fundamental role in the regulation of hair growth, and cells of dermal papilla seem to have the primary
role of androgen regulation of hair growth[6,7]. There should be any form of increased androgen level
or effect even in patients with idiopathic hirsutism since androgens are the main hormones to stimulate
growth of body hair. Even though those patients have normal serum androgen levels, they suffer from a
hyperandrogenic sign, namely hirsutism and we think that idiopathic hirsutism is not idiopathic and it
may be named as “normoandrogenic hirsutism”, furthermore, it may not be a different entity but may
be an early stage of hyperandrogenic disorders such as PCOS.

In various endocrine disorders, even serum levels of hormones are within normal limits, locally
produced hormones may be higher and clinically important. By analogy, patients with subclinical
hyperthyroidism have normal serum thyroid hormone levels (in addition to suppressed serum TSH
level) but an increased tissue response exist leading to thyrotoxic manifestations such as tachycardia.
We speculate that the same situation exist in patients with idiopathic hirsutism and by the time, those
patients may show increased serum androgen levels similar to overt hyperthyroid patients. We suggest
that normal serum androgen levels do not always mean to expose normal androgen effect on skin.

CONCLUSION

By definition, although idiopathic hirsutism is characterized by normal serum androgen levels, those
patients exhibit hirsutism and in the presence of scientific data/evidences on relative hyperandro-
genemia, increased local androgen production, insulin resistance (although not universal), AR
polymorphism and increased DHT production we think that idiopathic hirsutism is misnomer and it is
not actually idiopathic. As discussed above, it has more complex pathogenesis than any other androgen
excess disorder such as congenital adrenal hyperplasia which is characterized by steroidogenic enzyme
deficiencies. Thus, instead of idiopathic, we suggest “normoandrogenic hirsutism” until a more
appropriate name is found. Furthermore, it may not be a different entitiy but may be an early stage of
hyperandrogenic disorders such as PCOS. Clinically, this can be find out by following-up patients with
idiopathic hirsutism prospectively. Additionally, by establishing the pathogenesis/underlying
mechanisms of idiopathic hirsutism, new therapeutic strategies may be offered.
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