
International Research Journal of Public and Environmental Health Vol.4 (6),pp. 132-135, July 2017 
Available online at https://www.journalissues.org/IRJPEH/ 
https://doi.org/10.15739/irjpeh.17.016 
Copyright © 2017 Author(s) retain the copyright of this article                                                                                         ISSN 2360-8803  

 
 
 
 

Case Study 
 

Twisted pedunculated subserosal uterine leiomyoma, a 
rare disease 

 

Received 1 June, 2017                                       Revised 29 June, 2017                                              Accepted 3 July, 2017                                          Published 10 July, 2017 

 

Ioannis K. Thanasas*1, 
Konstantina Balafa1, 
Tilemachos Karalis1 

 and 
 Ioannis Ikonomou1 

 
1Department of Obstetrics – 

Gynecology of General Hospital in 
Trikala, Trikala, Greece 

 
Tel.:+302431029103 
        +306944766469 

 

*Corresponding Author E- Mail: 
thanasasg@hotmail.com 

This case report is about the surgical treatment of a patient with twisted 
pedunculated subserosal uterine fibroid. A patient in reproductive age 
visited our emergency department with acute abdominal pain. Mostly 
physical examination and laboratory tests and less abdominal 
ultrasonography put the suspicion of a twisted adnexal mass and the patient 
underwent emergency laparotomy. Intraoperative, a solid pedunculated 
subserosal uterine mass with total necrosis was found and excision of the 
necrotic tissue was performed. Histological examination of the surgical 
specimen confirmed the diagnosis of twisted pedunculated subserosal 
uterine fibroid. After a 5 day hospitalization and a smooth postoperative 
course the patient was discharged of our clinic. In this paper a literature 
review of the diagnosis and treatment of this rare disease based on current 
data is discussed.  
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INTRODUCTION 
 
Uterine fibroids are the most common benign neoplasm of 
the uterus. They appear usually to women of reproductive 
age and it is estimated that they occur to around 70% of the 
general population (Karmon et al., 2014). They are 
consisted primary by smooth muscle fibers interlaced with 
branches of connective tissue, depending in the amount of 
which inside the tumor they are divided in leiomyomas and 
fibroids (Hildreth et al., 2009). Uterine fibroids are 
common. Recently in 2015, during the analysis of their 
research in Canada, Vilos et al discovered that fibromas 
affect 70% of women at the age of 50. The same authors 
published that 20 – 50% of the cases uterine fibromas are 
symptomatic and have a significant financial and social 
effect at the general population (Vilos et al., 2015). Uterine 
fibromas are possible to present with many symptoms, 
including abnormal uterine bleeding, pelvic pain, 
malfunction of the uterine and the gastrointestinal system, 
miscarriage, which are the most common indications for 
performing a hysterectomy at the USA (Moravek et al., 
2015).  Recently in 2015, Commandeur et al. found that the 
possibility of developing a uterine fibroid throughout the 
lifespan of a patient is bigger than 75% (Commandeur et al., 
2015). Moreover, Voorhis at 2006 published that uterine 

fibromas are detected via ultrasonography at 35% of the 
Caucasians and 50% of the black skinned women (Voorhis, 
2009). Depending on the anatomical position and its 
relationship with the uterus body, fibroids are divided into 
three groups, the subserosal fibroids, the pedunculated 
submucosal fibroids and the intramural fibroids. A 
significant increase in the size of subserosal and 
submucosal fibroids contributes to the increase of 
pedunculated uterine fibroids (Fernandez, 2014). 

This work will aim to present a rare case and a quick 
review of twisted pedunculated subserosal uterine fibroid 
based on the systematic demonstration and analysis of the 
current scientific data, especially about the diagnostic and 
the therapeutic approach.  
 
 
CASE REPORT  
 
This case is about a patient of the reproductive age of 29 
years old, who presented to the Emergency Department of 
our general hospital in Trikala, Grecce with abdominal pain 
that began a week before. The pain was detected in the 
lower   abdomen,   especially   in    the   right  iliac fossa. The  
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Figure 1: Intraoperative image of pedunculated subserosal uterine 
leiomyoma (our case).  

 
 

 
 

Figure 2: Surgical specimen of pedunculated subserosal uterine 
leiomyoma (our case).  

 
 
 
intensity of the pain was described significaly worse during 
the last 24 hours, and was accompanied by vomiting and 
fever that reached 38. 3o C. From the patient’s medical 
history, a psychiatric disease was described, for which the 
patient was under medication. The patient was not sexually 
active. The family history had no significant diseases. 
During the clinical examination revealed tenderness at the 
lower abdomen, with signs of peritoneal irritation. Trans-
abdominal ultrasonography was not diagnostic. Trans-
vaginal ultrasonography was not possible. Emergency 
laboratory evaluation revealed Ht 31.7%, Hb 10.6 gr/dl, 
PLT 250x103/ml, WBC 16.27x103/ml, NEUT 87.8%, CRP 
18.08 mg/dl. Pregnancy test was negative. Biochemical 
evaluation and urine analysis showed no abnormalities.  

Based mainly on the clinical and laboratory evaluation  of 

the patient, and less on the transabdominal ultrasound, we 
suspected the presence of a twisted adnexal mass and the 
patient underwent emergency laparotomy. During the 
operation after cutting through the abdominal wall and the 
peritoneum with vertical sub – umbilical incision, the 
presence of a twisted solid pedunculated mass on the 
uterus was detected, without the presence of adhesions 
with the surrounding tissue, that showed signs of total 
necrosis and had maximum diameter of 10 centimeters. 
(Figure 1). Surgical excision of the necrotic tumor was 
performed (Figure 2). The histlogical examination of the 
tissue confirmed the diagnosis of the twisted pedunculated 
subserosal uterine fibroid (Figure 3). After 5 days of 
hospitalization and uncomplicated post-operative status 
the    patient was    discharged    from   our   clinic  with   the 
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Figure 3: Histological image of pedunculated subserosal uterine 
leiomyoma (our case).  

 
 
 
recommendation of follow up at the out – patient clinic. 
 
 
DISCUSSION  

 
Clinical    diaognosis    of   pedunculated   subserosal   uterus 
fibromas is usually very difficult. In most of the cases there 
are no symptoms. The most common symptoms of 
leiomyomas are abnormal vaginal bleeding or pelvic 
discomfort. Acute abdominal pain is not a common 
symptom. The presence of acute abdomen is related to 
complications of leiomyomas such as cystic degeneration of 
the mass, inflammation, uterine torsion due to a 
pedunculated submucous fibroma protruding through 
external os, pressure effect of the leiomyoma between 
uterus and sacrum or torsion of a pedunculated subserosal 
uterine leiomyoma (our case) (Gaym and Tilahun, 2007). 

Torsion of pedunculated subserous uterine fibroids is a 
rare cause of acute abdomen in gynecology and in the same 
time it is an obstacle in differential diagnosis of 
circumstances that cause generalized peritonitis (Foissac et 
al., 2011). Moreover, differential diagnosis of twisted 
subserous uterine fibroid of twisted adnexa is necessary. 
Ovarian torsion is a significant cause of acute abdominal 
pain localized in lower abdomen and it is an emergency 
condition in gynecology that requires surgical treatment. In 
some cases and under some special circumstances, 
practitioners can misdiagnose it such as in cases of a silent 
intermittent adnexal torsion.  Although there is no any 
special incident, ovarian torsion should always be 
considered in every patient with abdominal pain and pelvic 
mass (Lin et al., 2006). Also, uterine torsion, an extremely 
rare condition, should be considered in the differential 
diagnosis of acute abdomen in gynecology. In 2003, Varras 
et al described a case of acute urinary retention after the 
torsion of a non pregnant fibromatous uterus to a patient 

with muscle dystrophy (Varras et al., 2003). Finally, a large 
pedunculated uterine fibroid with extensive cystic 
degeneration may mimic a primary malignant ovarian 
tumour on sonography and CT (Aydin et al., 2013; 
Hacivelioglu and Erkanli, 2014). Malignant ovarian tumours 
and ovarian fibroids are the most important diseases that  
must be included in differential diagnosis of penduculated 
subserosal uterine fibroids, especially when it is about the 
torsion of a pedicle (Cho et al., 2013). 

Unlike clinical examination, the contribution of imaging 
methods to the diagnosis of pedunculated subserous 
uterine fibroids seems to be more decisive. Computed 
tomography (CT) can show a bulky solid mass upward on 
the urinary bladder which is in contact with uterus and 
ovaries. In some cases, magnetic resonance imaging (MRI) 
can show the pedicle which connects the uterus with the 
mass that seems as necrotic leiomyoma (Marcotte – Bloch 
et al., 2007). Furthermore, abdominal sonography can show 
multiple uterine masses such as a pedunculated mass and 
contribute to the preoperative diagnosis of twisted 
pedunculated subserosal uterine leiomyoma (Tsai et al., 
2006). 

Treatment of twisted pedunculated subserosal uterine 
fibroid is surgical. For management, myomectomy is the 
treatment of choice for pedunculated subserosal fibroids in 
fertile women and may be performed by laparoscopy or 
laparotomy (our case). In general, laparoscopic or 
laparotomic myomectomy or hysterectomy depending on 
patients’ age and their general condition seems to be the 
most effective treatment methods. Histopathological 
specimen examination is necessary to confirm the 
diagnosis. Indications of myomectomy during pregnancy 
include acute abdominal pain due to the torsion of 
pedunculated subserous uterine leiomyoma or cystic 
degeneration of the mass that is not corresponding to the 
conservative       drug      treatment    or     the   progressively  
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increasing of leiomyoma’s size which causes abdominal 
discomfort (Bonito et al., 2007; Agdi and Tulandi, 2010). In 
cases of uterine torsion, total hysterectomy with bilateral 
salpingo oophorectomy is necessary (Nikolov et al., 2006). 
In most cases, prognosis is very good. Generraly, uterine 
leiomyomas have low risk to malignancies with the fibroid 
insight into malignant progression approximately 0.2% 
(Thomason, 2008). 
 
 
Conclusion  

 
Ischemic necrosis or torsion of pedunculated subserosal 
uterine fibroids is extremely rare to occur. Despite its 
rarity, torsion of these fibroids should always be 
considered in differential diagnosis of patients with acute 
abdomen and pelvic mass. Early recognition of the 
symptoms as well as the right use of advanced 
technological methods allow timely diagnosis and the most 
suitable treatment method is reiterated. In this way, best 
treatment method and reduction of the morbidity is 
secured.  

 
Conflict of interest 
 
No conflict of interest exits in the submission of this 
manuscript. 
 
 
REFERENCES 
 
Agdi M, Tulandi T (2010). Minimally invasive approach for 

myomectomy. Semin Reprod Med. 28(3): 228 – 234. 
Crossref 

Aydin C, Eriş S, Yalçin Y, Sen Selim H (2013). A giant cystic 
leiomyoma mimicking an ovarian malignancy. Int J Surg 
Case Rep. 4(11): 1010 – 1012. Crossref 

Bonito M, Gulemì L, Basili R, Roselli D (2007). Myomectomy 
during the first and second trimester of pregnancy. Clin 
Exp Obstet Gynecol. 34(3): 149 – 150. 

Cho YJ, Lee HS, Kim JM, Joo KY, Kim ML (2013). Clinical 
characteristics and surgical management options for 
ovarian fibroma/fibrothecoma: a study of 97 cases. 
Gynecol Obstet Invest. 76: 182 – 187.Crossref 

Commandeur AE, Styer AK, Teixeira JM (2015). 
Epidemiological and genetic clues for molecular 
mechanisms involved in uterine leiomyoma development 
and growth. Hum Reprod Update. 21(5): 593 – 615. 
Crossref 

Fernandez H (2014). Uterine fibroids. Rev Prat. 64(4): 540 
– 544. 

Foissac R, Sautot – Vial N, Birtwisle L, Bernard JL, Fontaine 
A, 

 
 
 
 

Boujenah S, Benchimol D, Bereder JM (2011). Torsion of a 
huge pedunculated uterine leiomyoma. Am J. Surg. 
201(6): e43 – 45. Crossref 

Gaym A, Tilahun S (2007). Torsion of pedunculated 
subserous myoma – a rare cause of acute abdomen. 
Ethiop Med J. 45(2): 203 – 207. 

Hacivelioglu S, Erkanli S (2014). A large pedunculated 
leiomyoma with two-sided cystic degenerations 
mimicking a bilateral ovarian malignancy: a case report. 
Eur. J. Gynaecol. Oncol. 35(2): 192 – 194. 

Hildreth CJ, Lynm C, Glass RM (2009). Uterine Fibroids. 
JAMA. 301: 122.Crossref 

Karmon AE, Cardozo ER, Rueda BR, Styer AK (2014). 
MicroRNAs in the development and pathobiology of 
uterine leiomyomata: does evidence support future 
strategies for clinical intervention? Hum Reprod Update. 
20(5): 670 – 687.Crossref  

Lin CK, Chu TW, Yu MH (2006). Painless ovarian torsion 
mimicking a uterine myoma. Taiwan J Obstet Gynecol. 
45(4): 340 – 342.Crossref 

Marcotte – Bloch C, Novellas S, Buratti MS, Caramella T, 
Chevallier P, Bruneton JN (2007). Torsion of a uterine 
leiomyoma: MRI features. Clin Imaging. 31(5): 360 – 
362.Crossref 

Moravek MB, Yin P, Ono M, Coon JS 5th, Dyson MT, Navarro 
A, Marsh EE, Chakravarti D, Kim JJ, Wei JJ, Bulun SE 
(2015). Ovarian steroids stem cells and uterine 
leiomyoma: therapeutic implications. Hum Reprod 
Update. 21(1): 1 – 12. Crossref 

Nikolov A, Tiufekchieva E, Raĭcheva R (2006). Torsion of a 
nongravid leiomyomatous uterus. Akush Ginekol (Sofiia). 
45(5): 49 – 51. 

Philip Thomason. Leiomyoma, Uterus (Fibroid) (2008). 
Emedicine article. Updated: May 6, 
http://www.emadicine.medscape.com/article/405676-
oreview  

Tsai YJ, Yeat SK, Jeng CJ, Chen SC (2006). Torsion of a 
uterine leiomyoma. Taiwan J Obstet Gynecol. 45(4): 333 – 
335.Crossref 

Varras M, Polyzos D, Alexopoulos Ch, Pappa P, Akrivis Ch 
(2003). Torsion of a non – gravid leiomyomatous uterus 
in a patient with myotonic dystrophy complaining of 
acute urinary retention: anaesthetic management for 
total abdominal hysterectomy. Clin Exp Obstet Gynecol. 
30(2 – 3): 147 – 150. 

Vilos GA, Allaire C, Laberge PY, Leyland N, Vilos AG, Murji A, 
Chen I (2015). The management of uterine leiomyomas. J 
Obstet Gynaecol Can.  37(2): 157 – 181.Crossref 

Voorhis BV (2009). A 41 – year – old woman with 
menorrhagia, anemia and fibroids: Review of treatment 
of uterine fibroids. JAMA. 301: 82 – 93.Crossref 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Agdi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20414845
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tulandi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20414845
http://www.ncbi.nlm.nih.gov/pubmed/20414845?dopt=Abstract&holding=f1000,f1000m,isrctn
https://doi.org/10.1055/s-0030-1251479
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aydin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24080265
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eri%C5%9F%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24080265
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yal%C3%A7in%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24080265
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sen%20Selim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24080265
http://www.ncbi.nlm.nih.gov/pubmed/24080265
http://www.ncbi.nlm.nih.gov/pubmed/24080265
http://www.ncbi.nlm.nih.gov/pubmed/24080265
https://doi.org/10.1016/j.ijscr.2013.08.018
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bonito%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17937088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gulem%C3%AC%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17937088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Basili%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17937088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roselli%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17937088
http://www.ncbi.nlm.nih.gov/pubmed/17937088?dopt=Abstract&holding=f1000,f1000m,isrctn
http://www.ncbi.nlm.nih.gov/pubmed/17937088?dopt=Abstract&holding=f1000,f1000m,isrctn
http://www.ncbi.nlm.nih.gov/pubmed/17937088?dopt=Abstract&holding=f1000,f1000m,isrctn
https://doi.org/10.1159/000354555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Commandeur%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=26141720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Styer%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=26141720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teixeira%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26141720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Commandeur+AE%2F2015
https://doi.org/10.1093/humupd/dmv030
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fernandez%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24855792
http://www.ncbi.nlm.nih.gov/pubmed/24855792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Foissac%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sautot-Vial%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Birtwisle%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bernard%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fontaine%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fontaine%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fontaine%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boujenah%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benchimol%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bereder%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21741504
http://www.ncbi.nlm.nih.gov/pubmed/21741504
https://doi.org/10.1016/j.amjsurg.2010.04.025
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gaym%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17642178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tilahun%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17642178
http://www.ncbi.nlm.nih.gov/pubmed/17642178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hacivelioglu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24772928
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erkanli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24772928
http://www.ncbi.nlm.nih.gov/pubmed/24772928
https://doi.org/10.1001/jama.301.1.122
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karmon%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=24706045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cardozo%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=24706045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rueda%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=24706045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Styer%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=24706045
http://www.ncbi.nlm.nih.gov/pubmed/24706045
https://doi.org/10.1093/humupd/dmu017
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=17175495
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chu%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=17175495
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=17175495
http://www.ncbi.nlm.nih.gov/pubmed/17175495
https://doi.org/10.1016/S1028-4559(09)60256-4
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marcotte-Bloch%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17825748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Novellas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17825748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buratti%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=17825748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caramella%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17825748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chevallier%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17825748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bruneton%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=17825748
http://www.ncbi.nlm.nih.gov/pubmed/17825748
https://doi.org/10.1016/j.clinimag.2007.05.002
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moravek%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ono%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coon%20JS%205th%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dyson%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Navarro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Navarro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Navarro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marsh%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chakravarti%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bulun%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=25205766
http://www.ncbi.nlm.nih.gov/pubmed/25205766
http://www.ncbi.nlm.nih.gov/pubmed/25205766
http://www.ncbi.nlm.nih.gov/pubmed/25205766
https://doi.org/10.1093/humupd/dmu048
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nikolov%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17168498
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tiufekchieva%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17168498
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ra%C4%ADcheva%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17168498
http://www.ncbi.nlm.nih.gov/pubmed/17168498
http://www.emadicine.medscape.com/article/405676-oreview
http://www.emadicine.medscape.com/article/405676-oreview
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsai%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=17175493
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yeat%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=17175493
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jeng%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=17175493
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=17175493
http://www.ncbi.nlm.nih.gov/pubmed/17175493
https://doi.org/10.1016/S1028-4559(09)60254-0
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varras%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12854863
http://www.ncbi.nlm.nih.gov/pubmed/?term=Polyzos%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12854863
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexopoulos%20Ch%5BAuthor%5D&cauthor=true&cauthor_uid=12854863
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pappa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12854863
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akrivis%20Ch%5BAuthor%5D&cauthor=true&cauthor_uid=12854863
http://www.ncbi.nlm.nih.gov/pubmed/12854863
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vilos%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=25767949
http://www.ncbi.nlm.nih.gov/pubmed/?term=Allaire%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25767949
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laberge%20PY%5BAuthor%5D&cauthor=true&cauthor_uid=25767949
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leyland%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25767949
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vilos%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=25767949
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murji%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25767949
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25767949
http://www.ncbi.nlm.nih.gov/pubmed/25767949
http://www.ncbi.nlm.nih.gov/pubmed/25767949
http://www.ncbi.nlm.nih.gov/pubmed/25767949
https://doi.org/10.1016/S1701-2163(15)30338-8
https://doi.org/10.1001/jama.2008.791

