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INTRODUCTION 

Ehlers-Danlos syndromes (EDS) are a 

group of heterogeneous inherited 

connective tissue disorders that are 

associated with significant morbidity 

and mortality.1 The prevalence of EDS 

is reported between 1 in 5000 and 1 in 

100,000 depending on the subtype, with 

the most common subtype of EDS being 

the hypermobile variant (type III).2 

Clinical features of EDS include 

hypermobility of joints, skin 

hyperextensibility, as well as connective 

tissue fragility, especially in ligaments, 

blood vessels, and hollow organs.1 EDS 

are multi-system disorders and complications of EDS can include joint dislocations, chronic 

pain, fatigue, and, more critically, arterial and organ rupture.3 Given the prevalence of connective 

tissue in the urinary tract and the presence of abnormal collagen in the pelvis with EDS there are 

reported associations with urinary pathology specifically urinary incontinence, pelvic organ 

prolapse, pelvic pain syndrome, bladder diverticulum, vesicoureteral reflux, and recurrent 

urinary tract infections (Figure 1).4-13 There is a lack of clarity on the clinical significance and 

prevalence of these urologic conditions in patients with EDS. This narrative review discusses 

two EDS patient cases and reviews the literature on the relationship between EDS and urologic 

conditions.  

KEY MESSAGES 

 

• Ehlers-Danlos syndromes (EDS) are a group of 

inherited connective tissue disorders associated with 

significant morbidity and mortality. 

• Patients with EDS are often reported to have urologic 

issues, despite this there is limited literature 

addressing the relationship between EDS and urologic 

conditions, as well as specific considerations for 

management.  

• Urologists should adopt a multidisciplinary approach 

to management for patients with EDS, as well as 

personalized followup.  

• Further research is needed to better understand the 

urologic implications of EDS and to inform best 

practices in management.  

 

http://dx.doi.org/10.5489/cuaj.9324
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CASE REPORTS 

Case 1 

A 24-year-old male with EDS presented with urinary retention. On initial assessment he 

described progressive symptoms, including urinary frequency every 30 minutes, nocturia every 

two hours, urgency, a sensation of incomplete emptying, and frequent feelings of bladder 

fullness. He denied recurrent urinary tract infections (UTIs), dysuria, or hematuria. He had 

previously tried oxybutynin, tamsulosin, and tolterodine, but without symptom relief. At the time 

of consultation, he was taking mirabegron 25 mg and solifenacin 10 mg. He had also tried pelvic 

floor physiotherapy, which was not helpful. 

The patient had not undergone formal imaging to assess urinary retention, as he was 

homebound due to his severe comorbidities, and no further workup, including cystoscopy or 

urodynamics, had been performed. Following the initial consultation, home care nursing was 

arranged to measure his post-void residuals using an in-and-out catheter. He reported performing 

clean intermittent catheterization (CIC) a few times per week, with residual volumes ranging 

from 400 to 500 mL. With CIC, his lower urinary tract symptoms resolved completely, and he 

had no issues with UTIs. He is currently doing well, and is satisfied with his management, 

performing CIC several times per week with mirabegron 25 mg (he stopped solifenacin 10 mg). 

Case 2 

A 23-year-old woman with EDS presented with lower urinary tract symptoms. She reported a 

chronic history of infrequent voiding, urinating only every two to three days due to minimal 

bladder sensation. Prior to the initial consultation, she was found to have elevated post-void 

residuals in the 700 mL range. Due to limited mobility and significant pain, she was unable to 

perform clean intermittent catheterization (CIC), and a suprapubic catheter was inserted to 

manage her retention. At the time of consultation, she also reported hesitancy, straining, dysuria 

and pelvic pain. 

Cystoscopy revealed no anatomical abnormalities or obstruction. Urodynamics 

demonstrated an obstructive voiding pattern, intermittent detrusor overactivity, and normal 

bladder compliance. She voided 187 mL at a maximum flow rate of 5.3 mL/s, with an elevated 

detrusor pressure of 51 cm H2O. During follow-up, various management options were discussed, 

including sacral neuromodulation, or urinary diversion. Ultimately, the patient decided to 

continue with the suprapubic catheter, which is changed regularly. She continues to experience 

recurrent UTIs, which are managed with antibiotics. 

Urinary incontinence    

Urinary incontinence (UI) as defined by the International Continence Society is the involuntary 

loss of urine.13 There are five subtypes of urinary incontinence including stress, urge, mixed, 

functional and overflow incontinence. UI is a bothersome condition with the prevalence of UI in 

the general population ranging between 25-45%, stress urinary incontinence (SUI) between 4-

35% and urgency urinary incontinence (UUI) between 11%-16%.14-16 The prevalence of UI is 
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higher in documented to be higher in women and increases with advancing age. 16 The 

prevalence of UI in patients with EDS is reported to be higher with several studies estimating 

between 50-69%.8,17,18 Furthermore, the prevalence of SUI and UUI have also been reported to 

be significantly higher in patients with EDS as compared to patients without, with the prevalence 

of SUI ranging from 40-76% and UUI between 40-70%.5,6 Overflow incontinence is common in 

EDS patients, a result of the ability of their bladder to stretch up to 3L with normal function, 

whereas in the general population bladder distention up to 2L can lead to urinary retention.8 This 

highlights the importance of identifying and treating urinary incontinence in patients with EDS, 

given the significant impact of urinary incontinence on quality of life and the sequalae of chronic 

urinary retention on recurrent urinary tract infections, urolithiasis, and renal function. With 

respect to overactive bladder, it is suspected that patients with EDS are more likely to have an 

overactive bladder because of dysautonomia or nervous system dysfunction. However, there is 

limited available literature. Overall, there is a paucity of research on the pathophysiology of 

urinary incontinence types other than overflow incontinence in patients with EDS, and data on 

the age of onset of UI in this population remains limited. Interestingly, animal studies have 

shown that changes in bladder wall collagen can increase bladder sensitivity in rat models.19 

Further, limited literature exists on specific considerations in the management of urinary 

incontinence in this population. It is likely however that this population would benefit from 

pelvic floor physiotherapy in the treatment of incontinence as they have pelvic floor laxity. There 

is no data in the literature for considerations of minimally invasive therapies (e.g. 

onabotulinumtoxinA injections and neuromodulation).   

Pelvic organ prolapse   

Pelvic organ prolapse (POP) is the descent or herniation of pelvic structures into the hymenal 

ring secondary to ligament or muscular weakness. The prevalence of POP is approximately 40% 

in the general population and 13-75% in patients with EDS.20-22 Women with EDS are thought to 

be more likely to develop POP because of their pelvic floor laxity. Several studies have shown 

that patients with EDS and POP were diagnosed earlier, were more symptomatic and had a 

poorer quality of life compared to patients without EDS.8,23-25 Additionally, one study by 

Davidson et al. found that patients with EDS and other hereditary disorders of connective tissue 

(HDCM) who underwent surgery for POP (e.g. anterior repair, posterior repair, sacrocolpopexy, 

mid-urethral sling, etc.) were more likely to have postoperative complications (e.g. urinary 

retention >1 week, hematoma, ileus, fever, and wound complications) and have an increased rate 

of hospital readmission related to the index surgery (46% and 10% of patients respectively). 

However, the authors did not find a difference between patients with and without EDS 

concerning the recurrence of POP postoperatively.26 Patients with EDS will often have other 

comorbidities which may present challenges for surgical planning and management.   
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Pelvic pain syndrome   

Chronic pain is one of the most frequent symptoms found in patients with EDS, with close to 

90% of patients reporting pain.27    

Pain gynecological in nature    

Patients with EDS have also reported vulvodynia, vestibulodynia, dyspareunia, and generalized 

pelvic pain. A retrospective cohort study that investigated gynecologic symptoms in 386 women 

with hypermobility type EDS found a high prevalence of dyspareunia (43%) compared to 

patients without EDS (3-18% in the general population).28-29   

Bladder diverticulum   

Bladder diverticulum is defined as the herniation of the bladder mucosa through the muscularis 

propria of the bladder wall.30 The overall prevalence of bladder diverticular in the general 

population is approximately 10%.31 Bladder diverticula is either congenital or acquired, with 

acquired diverticula being most common among older men.32 Many bladder diverticula are 

asymptomatic and discovered incidentally during investigations for other conditions.32 Most of 

the literature on bladder diverticula and EDS are published case reports. In these case reports 

patients had other symptoms and/or urological clinical conditions including UI and 

vesicoureteral reflux.33-35 Interestingly, there is a report of one patient who was initially 

diagnosed with EDS who became pregnant and had a bladder diverticulum that became 

symptomatic as it was complicated by urinary retention and urinary tract infection as the 

pregnancy progressed.35    

Vesicoureteral reflux   

Vesicoureteral reflux (VUR) is defined as the non-physiological retrograde flow of urine from 

the urinary bladder to the upper urinary tract (e.g. ureters and kidney).36 In one cohort study of 

313 children it was observed that the prevalence of joint hypermobility was higher in children 

with VUR as compared to the general population.37 Additionally, a case-control study that 

included 50 children found that those with a history of VUR were significantly more likely to 

have EDS than the control group (24% vs 6.7% respectively).38 The authors hypothesize that the 

abnormal composition of the connective tissue in the urinary tract system may contribute to the 

severity of the (pre-existing) VUR phenotype in these patients.38 Further, Tokhmafshan and 

colleagues examined 50 children with VUR and discovered a significantly higher prevalence of 

joint hypermobility among these patients, with 57.7% of girls and 66.7% of boys affected, 

compared to only 1-25% in the general population with VUR.39   

Recurrent urinary tract infections   

Recurrent urinary tract infections (rUTIs) are defined as two documented UTIs within six 

months or three in one year according to the American Urological Association (AUA).40 The 

etiology behind rUTIs in patients with EDS is thought to be multifactorial with the prevalence of 

rUTIs reported to be higher in patients with EDS at 24% compared to the general population (6- 
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10.5%).40-41 There is one case report which reported a child with EDS and recurrent urinary tract 

infections.42   

The role of the urologist   

Patients with Ehlers-Danlos Syndrome (EDS) frequently present with early-onset or severe 

urologic conditions, including pelvic organ prolapse, urinary incontinence, recurrent urinary tract 

infections, and bladder pain. Urologists should consider EDS in younger patients with 

unexplained or refractory pelvic floor symptoms, particularly those with a history of tissue 

fragility or joint hypermobility. A brief screen for hypermobility and connective tissue features 

can help identify patients who may benefit from referral to rheumatology if not already 

diagnosed. Coordination with primary care is essential to support ongoing monitoring, reduce 

unnecessary antibiotic use for functional symptoms, and ensure comprehensive multidisciplinary 

management. Surgical planning should consider the increased risk of perioperative 

complications. Optimal care often requires collaboration with pelvic floor physical therapists and 

pain specialists. Further research is needed to clarify the prevalence of EDS in high-risk urologic 

populations and to develop evidence-based guidelines for management. 

 

 

  



CUAJ – Residents’ Room                                Mohamud et al 

  Cases - Ehlers-Danlos syndromes 

 
 

 6 

                              © 2026 Canadian Urological Association  

REFERENCES 

1. Malfait F, Francomano C, Byers et al. The 2017 international classification of the Ehlers-

Danlos syndromes. Am J Med Genet C Semin Med Genet 2017;175:8-

26.  https://doi.org/10.1002/ajmg.c.31547 

2. Brady AF, Demirdas S, Fournel-Gigleux S,et al. The Ehlers-Danlos syndromes, rare 

types. Am J Med Genet C Semin Med Genet 2017;175:70-115. 

https://doi.org/10.1002/ajmg.c.31550 
3. Doolan BJ, Lavallee ME, Hausser I, et al. Extracutaneous features and complications of 

the Ehlers-Danlos syndromes: A systematic review. Front Med (Lausanne) 

2023;10:1053466. https://doi.org/10.3389/fmed.2023.1053466 
4. Derpapas A, Cartwright R, Upadhyaya P, et al. Lack of association of joint hypermobility 

with urinary incontinence subtypes and pelvic organ prolapse. BJU Int 2015;115:639-43. 

https://doi.org/10.1111/bju.12823 

5. Kciuk O, Li Q, Huszti E, et al. Pelvic floor symptoms in cisgender women with Ehlers-

Danlos syndrome: an international survey study. Int Urogynecol J 2023;34:473-83. 

https://doi.org/10.1007/s00192-022-05273-8 
6. Patel M, Khullar V. Urogynaecology and Ehlers-Danlos syndrome. Am J Med Genet C 

Semin Med Genet 2021;187:579-85. https://doi.org/10.1002/ajmg.c.31959 
7. Storme O, Tirán Saucedo J, Garcia-Mora A, et al. Risk factors and predisposing 

conditions for urinary tract infection. Ther Adv Urol 2019;11:1756287218814382. 

https://doi.org/10.1177/1756287218814382 
8. Mastoroudes H, Giarenis I, Cardozo L, et al. Lower urinary tract symptoms in women 

with benign joint hypermobility syndrome: a case-control study. Int Urogynecol J 

2013;24:1553-8. https://doi.org/10.1007/s00192-013-2065-3 

9. van Eerde AM, Verhoeven VJ, de Jong TP, et al. Is joint hypermobility associated with 

vesico-ureteral reflux? An assessment of 50 patients. BJU Int 2012;109:1243-8. 

https://doi.org/10.1111/j.1464-410X.2011.10469.x 
10. Pournasiri Z, Madani A, Zandi H, et al. Relationship of generalized joint hypermobility 

with vesicoureteral reflux and urinary tract infection. Iran J Kidney Dis 2014;8:189-93. 

11. Carley ME, Schaffer J. Urinary incontinence and pelvic organ prolapse in women with 

Marfan or Ehlers Danlos syndrome. Am J Obstet Gynecol 2000;182:1021-3. 

https://doi.org/10.1067/mob.2000.105410 

12. Gilliam E, Hoffman JD, Yeh G. Urogenital and pelvic complications in the Ehlers-Danlos 

syndromes and associated hypermobility spectrum disorders: A scoping review. Clin 

Genet 2020;97:168-78. https://doi.org/10.1111/cge.13624 
13. Lukacz ES, Santiago-Lastra Y, Albo ME, et al. Urinary incontinence in women: A review. 

JAMA 2017;318:1592-1604. https://doi.org/10.1001/jama.2017.12137 

14. Luber KM. The definition, prevalence, and risk factors for stress urinary incontinence. 

Rev Urol 2004;6:S3-S9. 

15. Milsom I, Abrams P, Cardozo L, et al. How widespread are the symptoms of an 

overactive bladder and how are they managed? A population-based prevalence study. 

BJU Int 2001;87:760-6. https://doi.org/10.1046/j.1464-410x.2001.02228.x 

16. Milsom I, Gyhagen M. The prevalence of urinary incontinence. Climacteric 2019;22:217-

22. https://doi.org/10.1080/13697137.2018.1543263 

https://doi.org/10.1002/ajmg.c.31547
https://doi.org/10.1002/ajmg.c.31550
https://doi.org/10.3389/fmed.2023.1053466
https://doi.org/10.1111/bju.12823
https://doi.org/10.1007/s00192-022-05273-8
https://doi.org/10.1002/ajmg.c.31959
https://doi.org/10.1177/1756287218814382
https://doi.org/10.1007/s00192-013-2065-3
https://doi.org/10.1111/j.1464-410X.2011.10469.x
https://doi.org/10.1067/mob.2000.105410
https://doi.org/10.1111/cge.13624
https://doi.org/10.1001/jama.2017.12137
https://doi.org/10.1046/j.1464-410x.2001.02228.x
https://doi.org/10.1080/13697137.2018.1543263


CUAJ – Residents’ Room                                Mohamud et al 

  Cases - Ehlers-Danlos syndromes 

 
 

 7 

                              © 2026 Canadian Urological Association  

17. Scheper MC, Nicholson LL, Adams RD, et al. The natural history of children with joint 

hypermobility syndrome and Ehlers-Danlos hypermobility type: a longitudinal cohort 

study. Rheumatology (Oxford) 2017;56:2073-83. 

https://doi.org/10.1093/rheumatology/kex148 
18. Arunkalaivanan AS, Morrison A, Jha S, et al. Prevalence of urinary and faecal 

incontinence among female members of the hypermobility syndrome association 

(HMSA). J Obstet Gynaecol 2009;29:126-8. 

https://doi.org/10.1080/01443610802664747 
19. Cheng F, Birder LA, Kullmann FA, et al. Layer-dependent role of collagen recruitment 

during loading of the rat bladder wall. Biomech Model Mechanobiol 2018;17:403-17. 

https://doi.org/10.1007/s10237-017-0968-5 

20. Wang B, Chen Y, Zhu X, et al. Global burden and trends of pelvic organ prolapse 

associated with aging women: An observational trend study from 1990 to 2019. Front 

Public Health 2022;10:975829. https://doi.org/10.3389/fpubh.2022.975829 
21. Irwin DE, Milson I, Hunskaar S, et al. Population-based survey of urinary incontinence, 

overactive bladder, and other lower urinary tract symptoms in five countries: Results of 

the EPIC study. Eur Urol 2006;50:130615. https://doi.org/10.1016/j.eururo.2006.09.019 

22. Castori M, Camerota F, Celletti C, et al. Natural history and manifestations of the 

hypermobility type Ehlers-Danlos Syndrome: a pilot study on 21 patients. Am J Med 

Genet 2010;152A:556-64. https://doi.org/10.1002/ajmg.a.33231 

23. Jha S, Arunkalaivanan AS, Situnayake RD. Prevalence of incontinence in women with 

benign joint hypermobility syndrome. Int Urogynecol J Pelvic Floor Dysfunct 

2007;18:61-4. https://doi.org/10.1007/s00192-006-0096-8 

24. Tinkle B, Castori M, Berglund B, et al. Hypermobile Ehlers-Danlos syndrome (a.k.a. 

Ehlers-Danlos syndrome Type III and Ehlers-Danlos syndrome hypermobility type): 

Clinical description and natural history. Am J Med Genet C Semin Med Genet 

2017;175:48-69. https://doi.org/10.1002/ajmg.c.31538 
25. Mastoroudes H, Giarenis I, Cardozo L, et al. Prolapse and sexual function in women with 

benign joint hypermobility syndrome. BJOG 2013;120:187-92. 

https://doi.org/10.1111/1471-0528.12082 
26. Davidson ERW, Alam PA, Byrnes JN, et al. Perioperative outcomes following pelvic 

floor reconstruction in women with hereditary disorders of connective tissue: A 

retrospective cohort study. Int Urogynecol J 2021;32:2135-42. 

https://doi.org/10.1007/s00192-021-04893-w 

27. Chopra P, Tinkle B, Hamonet C, et al. Pain management in the Ehlers-Danlos syndromes. 

Am J Med Genet C Semin Med Genet 2017;175:212-

9.  https://doi.org/10.1002/ajmg.c.31554 

28. Khullar V, Chermansky C, Tarcan T, et al. How can we improve the diagnosis and 

management of bladder pain syndrome? Part 1: ICI-RS 2018. Neurourol Urodyn 

2019;38:S66-S70. https://doi.org/10.1002/nau.24166 
29. Hugon-Rodin J, Lebègue G, Becourt S, et al. Gynecologic symptoms and the influence 

on reproductive life in 386 women with hypermobility type Ehlers-Danlos syndrome: A 

cohort study. Orphanet J Rare Dis 2016;11:124. https://doi.org/10.1186/s13023-016-

0511-2 

https://doi.org/10.1093/rheumatology/kex148
https://doi.org/10.1080/01443610802664747
https://doi.org/10.1007/s10237-017-0968-5
https://doi.org/10.3389/fpubh.2022.975829
https://doi.org/10.1016/j.eururo.2006.09.019
https://doi.org/10.1002/ajmg.a.33231
https://doi.org/10.1007/s00192-006-0096-8
https://doi.org/10.1002/ajmg.c.31538
https://doi.org/10.1111/1471-0528.12082
https://doi.org/10.1007/s00192-021-04893-w
https://doi.org/10.1002/ajmg.c.31554
https://doi.org/10.1002/nau.24166
https://doi.org/10.1186/s13023-016-0511-2
https://doi.org/10.1186/s13023-016-0511-2


CUAJ – Residents’ Room                                Mohamud et al 

  Cases - Ehlers-Danlos syndromes 

 
 

 8 

                              © 2026 Canadian Urological Association  

30. Mitchell KR, Geary R, Graham CA, et al. Painful sex (dyspareunia) in women: 

Prevalence and associated factors in a British population probability survey. BJOG 

2017;124:1689-1697. https://doi.org/10.1111/1471-0528.14518 
31. Prakash, Rajini T, Kumar Bhardwaj A, et al. Urinary bladder diverticulum and its 

association with malignancy: an anatomical study on cadavers. Rom J Morphol Embryol 

2010;51:543-5. 

32. Sheldon C.A., Essig K.A. Congenital bladder diverticulum causing bladder outlet 

obstruction: case report and review of the literature. Pediatr Surg Int 1994;9:141-3. 

https://doi.org/10.1007/BF00176139 
33. Burns E. Diverticula of the urinary bladder. Ann Surg 1944;119:656-64. 

https://doi.org/10.1097/00000658-194405000-00002 

34. Kosho T, Takahashi J, Ohashi H, et al. Ehlers-Danlos syndrome type VIB with 

characteristic facies, decreased curvatures of the spinal column, and joint contractures in 

two unrelated girls. Am J Med Genet A 2005;138A:282-7. 

https://doi.org/10.1002/ajmg.a.30965 

35. Pradhan N, Shilawant J, Akkamahadevi CH, et al. Ehlers-Danlos syndrome with huge 

bladder diverticulum in pregnancy - A rare and interesting case report. Eur J Obstet 

Gynecol Reprod Biol 2020;250:231-4. https://doi.org/10.1016/j.ejogrb.2020.05.001 
36. Hajiyev P, Burgu B. Contemporary management of vesicoureteral reflux. Eur Urol Focus 

2017;3:181-8. https://doi.org/10.1016/j.euf.2017.08.012 

37. Pournasiri Z, Madani A, Zandi H, et al. Relationship of generalized joint hypermobility 

with vesicoureteral reflux and urinary tract infection. Iran J Kidney Dis 2014;8:189-93. 

38. van Eerde AM, Verhoeven VJ, de Jong TP, et al. Is joint hypermobility associated with 

vesico-ureteral reflux? An assessment of 50 patients. BJU Int. 2012;109:1243-8. 

https://doi.org/10.1111/j.1464-410X.2011.10469.x 
39. Tokhmafshan F, El Andalousi J, Murugapoopathy et al. Children with vesicoureteric 

reflux have joint hypermobility and occasional tenascin XB sequence variants. Can Urol 

Assoc J 2020;14:E128-E136. https://doi.org/10.5489/cuaj.6068 
40. Anger J, Lee U, Ackerman AL, et al. Recurrent uncomplicated urinary tract infections in 

women: AUA/CUA/SUFU Guideline. J Urol 2019;202:282-

9.  https://doi.org/10.1097/JU.0000000000000296 
41. de Kort LM, Verhulst JA, Engelbert RH, et al. Lower urinary tract dysfunction in children 

with generalized hypermobility of joints. J Urol 2003;170:1971-4. 

https://doi.org/10.1097/01.ju.0000091643.35118.d3 

42. Tsai AC, Morel CF, Scharer G, et al. Late-onset combined homocystinuria and 

methylmalonic aciduria (cblC) and neuropsychiatric disturbance. Am J Med Genet A 

2007;143A:2430-4. https://doi.org/10.1002/ajmg.a.31932 
 
 

 
 
 
 

 

  

https://doi.org/10.1111/1471-0528.14518
https://doi.org/10.1007/BF00176139
https://doi.org/10.1097/00000658-194405000-00002
https://doi.org/10.1002/ajmg.a.30965
https://doi.org/10.1016/j.ejogrb.2020.05.001
https://doi.org/10.1016/j.euf.2017.08.012
https://doi.org/10.1111/j.1464-410X.2011.10469.x
https://doi.org/10.5489/cuaj.6068
https://doi.org/10.1097/JU.0000000000000296
https://doi.org/10.1097/01.ju.0000091643.35118.d3
https://doi.org/10.1002/ajmg.a.31932
https://doi.org/10.1002/ajmg.a.31932


CUAJ – Residents’ Room                                Mohamud et al 

  Cases - Ehlers-Danlos syndromes 

 
 

 9 

                              © 2026 Canadian Urological Association  

FIGURES AND TABLES 

 

Figure 1.  

 


