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Introduction

Dupuytren disease (DD) is a fibroproliferative disorder 
characterized by deposition of collagen in the fascia of the 
palm and fingers and is estimated to affect approximately 
1% of adults in the United States.1,2 The earliest signs of DD 
include palmar nodules that may, over the course of several 
years, transform into fibrous cords extending into the fin-
gers (most commonly the ring and little fingers). This can 
ultimately lead to permanent contracture of the metacarpo-
phalangeal and proximal interphalangeal joints, a condition 
known as Dupuytren contracture (DC).1,3 Dupuytren con-
tracture can severely impair patients’ ability to perform 
daily activities, such as dressing or washing, as well as 
work or leisure activities, resulting in reduced quality of 
life.2,4,5 The condition is also associated with substantial 
indirect costs related to high rates of disability and absences 
from work: in one US study, mean annual indirect costs 
(disability days or medically related absenteeism) were ~2 
times higher for individuals with DC compared with indi-
viduals without DC.6

Treatment options for DC include both surgical proce-
dures, such as fasciectomy or fasciotomy, and nonsurgical 
procedures, such as percutaneous needle aponeurotomy or 

collagenase clostridium histolyticum (CCH) injection.1 
Collagenase clostridium histolyticum was approved in the 
United States in 2010 for the treatment of adults with DC 
with a palpable cord.7 Availability of this nonsurgical option 
has changed the treatment landscape for DC. In 2014, a 
Medicare database analysis indicated that 11% of patients 
with DC received treatment with CCH, whereas 21% under-
went fasciectomy; in contrast, 33% of patients with DC 
underwent fasciectomy in 2007, prior to the introduction of 
CCH (P ≤ .0001).1 Several studies conducted in the United 
States8 and Europe9-12 have reported that, compared with 
fasciectomy, CCH treatment for DC is associated with 
lower health care costs and a reduction in the use of health 
care resources. These studies are supported by a 2019 retro-
spective analysis of a US adjudicated claims database, using 
data from 2011 to 2016, which demonstrated that CCH 
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Background: Dupuytren contracture (DC) treatment with collagenase clostridium histolyticum (CCH) has lower 
associated treatment costs than fasciectomy, but real-world, postprocedure return-to-function data are limited. Methods: 
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used as surrogate markers for return-to-function. Results: Overall, 1654 and 2745 patients were included in the CCH and 
fasciectomy cohorts, respectively. A significantly lower percentage of patients in the CCH versus fasciectomy cohort used 
opioid analgesics (32.3% vs 82.7%; P < .0001), used nonsteroidal anti-inflammatory drugs (8.6% vs 17.2%; P < .0001), or 
had ≥1 DC-specific PT or OT visit during follow-up (PT, 38.9% vs 45.3% [P < .0001]; OT, 32.8% vs 38.0% [P = .0006]). 
The mean number of DC-specific PT and OT visits (PT, 2.5 vs 6.4 [P < .0001]; OT, 1.4 vs 1.9 [P < .0001]) per patient was 
significantly lower in the CCH versus fasciectomy cohort. Conclusions: This analysis using surrogate markers suggests 
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treatment of DC was associated with an 11.5% reduction in 
total all-cause episode-of-care costs compared with fasciec-
tomy (P < .001).13 The higher costs associated with fasci-
ectomy were primarily driven by outpatient surgery costs 
and higher costs for physician office visits and laboratory/
pathology tests.

However, currently there are limited real-world data 
comparing return-to-function after nonsurgical versus sur-
gical therapies for DC. Studies of surgical interventions for 
carpal tunnel syndrome,14,15 anterior cruciate ligament 
reconstruction,16 and total knee or hip arthroplasty17-20 have 
used physical therapy (PT) and use of pain medication as 
surrogate prognostic indicators for return-to-work or return-
to-function following surgery. Hence, this study was con-
ducted to assess return-to-function with surrogate markers 
(analgesic use and PT or occupational therapy [OT] visits) 
in patients with DC treated with CCH versus fasciectomy.

Materials and Methods

The study was a retrospective cohort analysis using the 
IQVIA Real-World Data Adjudicated Claims—US Data-
base. This database contains fully adjudicated, longitudinal, 
medical, and pharmaceutical claims data for >150 million 
patients, and the individuals included are representative of 
the US national, commercially insured population in terms 
of age and sex. Data captured include demographics (eg, 
age, sex, geographic region), diagnoses and comorbidities, 
prescriptions, and use of medical services (eg, hospitaliza-
tions and emergency department visits, physician office vis-
its, procedures, and injections). All data were deidentified 
and compliant with the 1996 Health Insurance Portability 
and Accountability Act.

The inclusion and exclusion criteria for the study have 
been described previously.13 Patients were included if they 
were ≥18 years of age and had ≥1 Current Procedural Ter-
minology (CPT) code claim for CCH (CPT code 20527) or 
fasciectomy (CPT code 26123) between January 1, 2012, 
and June 30, 2016. The first date from which a claim was 
documented for either treatment during this time frame (ie, 
the date of the first treatment) was designated as the index 
date. Patients were required to have ≥1 medical claim with 
a DC code (International Classification of Diseases, Ninth 
Revision, Clinical Modification 728.6 or International 
Classification of Diseases, Tenth Revision, Clinical Modi-
fication M72.0) during the 12-month preindex period and 
to have continuous health plan enrollment for ≥360 days 
preindex and ≥90 days postindex (ie, 90-day follow-up 
period).

Patients were required to be newly treated for DC on the 
index date and were excluded if they had any claim for DC 
treatment with CCH, fasciectomy, percutaneous needle 
aponeurotomy, or open fasciotomy during the 12-month 
preindex period; any claim for another DC treatment on the 

index date; or evidence from CPT codes of >1 finger being 
treated on the index date. Patients were also excluded if 
they had missing or invalid data, if they had health insur-
ance coverage through Medicare Cost Plans or the State 
Children’s Health Insurance Program, or if they were aged 
≥65 years at the index date and were not covered by a com-
mercial Medicare plan.13 Ethics committee approval was 
not required for the study because the data were anony-
mized and were from a secondary source.

Data on analgesic prescriptions (ie, opioid analgesics 
and nonsteroidal anti-inflammatory drugs [NSAIDs]) and 
PT and OT visits during the 90-day follow-up period were 
collected as surrogate markers for return-to-function after 
DC treatment. Analgesic utilization was assessed overall 
and for new initiators (those who had not used opioids or 
NSAIDs in the 12-month preindex period). Dupuytren con-
tracture–specific PT and OT visits were assessed based on 
an associated diagnosis code for DC on the claim during the 
90-day follow-up period, by weekly interval. Comparisons 
between cohorts were performed using parametric t tests 
(for means) or nonparametric Wilcoxon rank sum tests (for 
medians) for continuous variables and χ2 tests for categori-
cal variables. All analyses were performed on observed 
data, without imputation of missing values. Analyses were 
performed using SAS version 9.2 software (SAS Institute 
Inc., Cary, North Carolina), and P < .05 was considered 
significant.

Results

A total of 15 491 patients filed ≥1 claim for CCH or fasci-
ectomy (CCH, n = 5558; fasciectomy, n = 9933) during 
the assessment period. Of these, 4399 patients (CCH, 
n = 1654; fasciectomy, n = 2745) met all analysis criteria 
and were included in the study (Table 1).13 In general, the 
demographics and baseline characteristics between the 
CCH and fasciectomy cohorts were similar, although there 
were significant differences observed, such as sex, geo-
graphic location, and payer type. In addition, the percentage 
of patients receiving opioid analgesics during the 12 months 
prior to the index date was significantly lower in the CCH 
cohort compared with the fasciectomy cohort (28.9% vs 
38.5%; P < .001), but there was no significant difference 
between the 2 groups in the percentage of patients using 
NSAIDs.13

Fewer patients in the CCH cohort used opioid analgesics 
or NSAIDs during follow-up (P < .0001 for both), and 
patients in the CCH cohort were significantly less likely to be 
new users of these medications (P < .0001 for both; Figure 1). 
In addition, during follow-up, 806 (48.7%) of the 1654 
patients in the CCH cohort had ≥1 all-cause PT visit com-
pared with 1717 (62.6%) of the 2745 patients in the fasciec-
tomy cohort (P < .0001). Among patients with ≥1 all-cause 
PT visit, the mean (SD) number of PT visits per patient was 



Divino et al 493

3.3 (3.8) in the CCH cohort compared with 7.0 (5.9) in the 
fasciectomy cohort (P < .0001). The percentage of patients 
with ≥1 all-cause OT visit was also significantly lower in the 
CCH cohort than in the fasciectomy cohort (38.5% vs 51.7%; 
P < .0001). Among patients with ≥1 all-cause OT visit, the 
mean (SD) number of OT visits per patient was significantly 
lower in the CCH cohort than in the fasciectomy cohort: 1.4 
(1.3) vs 2.2 (3.1); P < .0001. Assessment of all-cause PT or 
OT visits by weekly interval during follow-up (Figure 2a and 
2b) showed that the percentage of patients with ≥1 visit dur-
ing the first week of the postindex period was significantly 
higher in the CCH cohort than in the fasciectomy cohort. After 
the first week postindex, the percentage of patients with an 
all-cause PT or OT visit during each week in the CCH cohort 
was significantly lower than in the fasciectomy cohort, except 
for OT visits during the last week of follow-up (week 13).

Similar trends were observed for DC-specific PT and 
OT visits. In the CCH cohort, 643 (38.9%) of 1654 patients 
had ≥1 DC-specific PT visit compared with 1243 (45.3%) 
of 2745 patients in the fasciectomy cohort (P < .0001). 
For patients with ≥1 DC-specific PT visit, the mean (SD) 
number of DC-specific PT visits per patient was 2.5 (2.9) 
in the CCH cohort versus 6.4 (5.6) in the fasciectomy 
cohort (P < .0001). In the CCH cohort, 543 patients 
(32.8%) had ≥1 DC-specific OT visit compared with 

1042 patients (38.0%) in the fasciectomy cohort (P = 
.0006). For patients with ≥1 DC-specific OT visit, the 
mean (SD) number of DC-specific OT visits per patient 
was 1.4 (1.4) in the CCH cohort versus 1.9 (2.6) in the 
fasciectomy cohort (P < .0001). Assessment of DC-spe-
cific PT or OT visits by weekly interval during follow-up 
indicated a significantly higher percentage of patients 
with ≥1 visit during the first week postindex in the CCH 
cohort (Figure 3a and 3b). After the first week postindex, 
the percentage of patients with a DC-specific PT or OT 
visit during each week in the CCH cohort was signifi-
cantly lower than in the fasciectomy cohort, with the 
exception of OT visits during weeks 10 and 13.

Discussion

Dupuytren disease, including DC, can markedly affect a 
patient’s ability to perform daily occupational and leisure activ-
ities and negatively impacts quality of life.2,4,5 The resulting 
functional impairment is a key motivation for patients to seek 
treatment for the condition.21,22 The type of intervention for DC 
treatment may impact return-to-function during the first few 
months after treatment and could impact a patient’s ability to 
perform everyday activities, and thus his or her quality of life. 
In this study, utilization of prescription pain medication and the 

Table 1. Baseline Demographic and Clinical Characteristics.13

Parameter
CCH treatment 

(n = 1654)
Fasciectomy treatment 

(n = 2745) P valuea

Age, y
 Mean (SD) 59.7 (8.2) 58.0 (8.3) <.001
 Median 60 59 <.001
Male sex, No. (%) 1353 (81.8) 2041 (74.4) <.001
Region, No. (%) <.001
 Northeast 317 (19.2) 635 (23.1)  
 Midwest 611 (36.9) 832 (30.3)  
 South 427 (25.8) 889 (32.4)  
 West 299 (18.1) 389 (14.2)  
Payer type, No. (%) <.001
 Commercial 1227 (74.2) 1921 (70.0)  
 Medicaid 15 (0.9) 40 (1.5)  
 Medicare risk 2 (0.1) 6 (0.2)  
 Self-insured 388 (23.5) 767 (27.9)  
 Unknown 22 (1.3) 11 (0.4)  
12-month preindex Charlson Comorbidity 
Index, mean (SD)

0.7 (1.2) 0.7 (1.3) .77

12-month preindex medication utilization, No. (%)
 Opioid analgesics
 NSAIDs

478 (28.9)
318 (19.2)

1056 (38.5)
584 (21.3)

<.001
.10

Source. Adapted from Camper et al,13 under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0/), with additional 
permission obtained from the publisher.
Note. Assessed at index date unless otherwise specified. CCH = collagenase clostridium histolyticum; NSAIDs = nonsteroidal anti-inflammatory drugs.
aχ2 test for categorical variables, and parametric t test (mean) and nonparametric Wilcoxon rank sum test (median) for continuous variables.

https://creativecommons.org/licenses/by-nc-nd/4.0/
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number of PT and/or OT visits were less frequent in the CCH 
cohort compared with the fasciectomy cohort. When these mea-
surements were considered as surrogates for patient return-to-
function, the data indicated that patients with DC treated with 
CCH were able to return to function more quickly than those 
who underwent fasciectomy.

Most surgeons recommend PT following surgery for the 
treatment of DC to preserve the gain in finger extension and 
to restore normal hand functioning.3,22 This likely contrib-
utes to higher medical costs reported with fasciectomy 
compared with CCH treatment. For example, in a 2015 
study, the mean total DC-specific cost of PT or OT over a 
1-year follow-up period was $442.87 in patients with DC 

who underwent fasciectomy compared with $182.84 in 
those who received CCH treatment during 2010-2011 in the 
United States (2012 US dollars).8 Similarly, in a 2014 UK 
single-center, cost-comparison study, all 20 patients with 
DC who underwent fasciectomy in 2013 had postoperative 
PT.11 The mean number of visits per patient was 4 (range, 
1-9), at an average cost of £152 (range, £38.82-£342), 
equivalent to approximately $231 (2013 US dollars), per 
visit. In contrast, only 3 of 20 CCH-treated patients required 
PT, each of whom had just 1 visit at a cost of £38.82 per 
visit ($59 [2013 US dollars]).

A number of factors may affect functional recovery fol-
lowing treatment of DC. For example, a Swedish study of 

Figure 1. Percentage of patients with (a) any utilization or (b) initiation of opioid analgesics or NSAIDs during the 90-day follow-up period.
Note. CCH = collagenase clostridium histolyticum; NSAIDs = nonsteroidal anti-inflammatory drugs.
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81 patients undergoing fasciectomy for DC reported that 
functional recovery was largely related to safety and social 
issues (eg, the need to take special precautions due to hand 
function, avoidance of using the hand in social situations) 
and health-related quality of life.22 There is also evidence 
that functional recovery is reflected in patient satisfaction 
with treatment. In a UK study of 213 patients treated with 
CCH for DD, the highest satisfaction rates were observed in 
the patients with the greatest improvements in hand func-
tion (measured using the Southampton Dupuytren Scoring 
Scheme and Quick Disabilities of the Arm, Shoulder, and 
Hand [QuickDASH]).23 A faster return-to-function follow-
ing CCH treatment, compared with fasciectomy, might 
partly explain the finding in the same study that, among 

patients who had previously undergone surgery (n = 78), 
70% would “definitely” or “probably” prefer CCH injection 
versus surgery.

A strength of this study is the large data set evaluated, 
which can be considered representative of the US commer-
cially insured population. Limitations include those inherent 
in any retrospective analysis of claims data, particularly the 
lack of clinical data on DC severity at the time of treatment 
and the extent to which covered benefits may have influ-
enced treatment-related decision making. Although only 
patients with a single treated digit were included in the anal-
ysis, there may be a bias toward patients with DC and severe 
multijoint, multidigit involvement receiving fasciectomy 
because there is a limit to the number of areas that should be 

Figure 2. Percentage of patients with ≥1 all-cause (a) physical therapy or (b) occupational therapy visit during the 90-day follow-up 
period.
Note. CCH = collagenase clostridium histolyticum; NS = not significant.
*P < .01. †P < .0001. ‡P = NS.



496 HAND 17(3)

treated during a CCH treatment session. However, data have 
shown that functional recovery is not related solely to the 
degree of improvement of contracture; as noted above, emo-
tional factors and health-related quality of life are important 
contributors to functional recovery.22 A further limitation of 
the study is the use of surrogate markers to assess return-to-
function in patients with DC. Given the use of a large claims 
database, the retrospective nature of the study limited the 
analyses to these types of markers. However, the utilization 
of analgesic prescriptions and the number of PT and OT vis-
its as surrogates for return-to-function is are supported by 
the experience in clinical trials of surgical interventions for 
conditions such as carpal tunnel syndrome,14,15 anterior cru-

ciate ligament reconstruction,16 and total knee or hip arthro-
plasty.17-20 These clinical trials have evaluated PT and pain 
medication utilization as surrogate prognostic indicators for 
return-to-work or return-to-function following surgery. Nev-
ertheless, it would be valuable to include other outcome 
measures, such as the QuickDASH questionnaire, in future 
prospective studies.24 In addition, the financial implications 
of disease recurrence following treatment are another aspect 
that was not evaluated in the current analysis.

In conclusion, this real-world database analysis using 
surrogate markers (ie, pain medication utilization and PT 
and OT visits) suggests that CCH treatment may allow for 
earlier return-to-function, compared with fasciectomy, in 

Figure 3. Percentage of patients with ≥1 Dupuytren contracture–specific (a) Dupuytren contracture–specific physical therapy or (b) 
occupational therapy visit during the 90-day follow-up.
Note. CCH = collagenase clostridium histolyticum; NS = not significant.
†P < .0001. ‡P = NS. §P < .05.
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adults treated for DC. Given the high indirect costs associ-
ated with the condition, which include costs associated with 
the loss of employment related to disability and medically 
related absenteeism from work,6 this finding may have 
important implications from a health economic perspective, 
in addition to that of patient-related quality of life.

Acknowledgments

Technical editorial and medical writing assistance were provided, 
under the direction of the authors, by Mary Beth Moncrief, PhD, 
and Michael Shaw, PhD, Synchrony Medical Communications, 
LLC, West Chester, PA.

Ethical Approval

Ethical approval was not required because this study was a retro-
spective analysis of anonymized data.

Statement of Human and Animal Rights

This article does not contain any studies with human or animal 
subjects.

Statement of Informed Consent

Informed consent was not required because this study was a retro-
spective analysis of anonymized data.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: V.D. and M.D. are employees of IQVIA, which conducted 
this analysis with funding from Endo Pharmaceuticals Inc. D.H. is 
an employee of Endo Pharmaceuticals Inc.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Funding for this study was provided by Endo Pharmaceuticals 
Inc., Malvern, Pennsylvania.

ORCID iDs

David Hurley  https://orcid.org/0000-0001-9946-7572

References

 1. Lipman MD, Carstensen SE, Deal DN. Trends in the treat-
ment of Dupuytren disease in the United States between 2007 
and 2014. Hand (N Y). 2017;12(1):13-20.

 2. DiBenedetti DB, Nguyen D, Zografos L, et al. Prevalence, 
incidence, and treatments of Dupuytren’s disease in the 
United States: results from a population-based study. Hand 
(N Y). 2011;6(2):149-158.

 3. Shih B, Bayat A. Scientific understanding and clinical 
management of Dupuytren disease. Nat Rev Rheumatol. 
2010;6(12):715-726.

 4. Wilburn J, McKenna SP, Perry-Hinsley D, et al. The impact 
of Dupuytren disease on patient activity and quality of life. J 
Hand Surg Am. 2013;38(6):1209-1214.

 5. Engstrand C, Borén L, Liedberg GM. Evaluation of activity 
limitation and digital extension in Dupuytren’s contracture 
three months after fasciectomy and hand therapy interven-
tions. J Hand Ther. 2009;22(1):21-6; quiz 27.

 6. Macaulay D, Ivanova J, Birnbaum H, et al. Direct and indirect 
costs associated with Dupuytren’s contracture. J Med Econ. 
2012;15(4):664-671.

 7. Xiaflex® (collagenase clostridium histolyticum) for injection, 
for intralesional use [Package insert]. Malvern, PA: Endo 
Pharmaceuticals Inc; 2019.

 8. Donga P, DeKoven M, Kaplan FT, et al. Costs of collagenase 
clostridium histolyticum and fasciectomy for Dupuytren’s 
contracture. Am J Pharm Benefits. 2015;7(1):24-31.

 9. Sanjuan Cerveró R, Ferrando NF, Jornet JP. Use of resources 
and costs associated with the treatment of Dupuytren’s con-
tracture at an orthopedics and traumatology surgery depart-
ment in Denia (Spain): collagenase clostridium hystolyticum 
versus subtotal fasciectomy. BMC Musculoskelet Disord. 
2013;14:293.

 10. Povlsen B, Shields AM, Bhabra GS. Resource utilisation 
associated with single digit Dupuytren’s contracture treated 
with either surgery or injection of collagenase clostridium his-
tolyticum. Hand Surg. 2014;19(2):205-209.

 11. Mehta S, Belcher HJ. A single-centre cost comparison analy-
sis of collagenase injection versus surgical fasciectomy for 
Dupuytren’s contracture of the hand. J Plast Reconstr Aesthet 
Surg. 2014;67(3):368-372.

 12. Atroshi I, Strandberg E, Lauritzson A, et al. Costs for colla-
genase injections compared with fasciectomy in the treatment 
of Dupuytren’s contracture: a retrospective cohort study. BMJ 
Open. 2014;4(1):e004166.

 13. Camper SB, Divino V, Hurley D, et al. Cost per episode of 
care with collagenase clostridium histolyticum versus fasciec-
tomy for Dupuytren contracture: a real-world claims database 
analysis. J Hand Surg Glob Online. 2019;1(2):57-64.

 14. Nathan PA, Meadows KD, Keniston RC. Rehabilitation of 
carpal tunnel surgery patients using a short surgical incision 
and an early program of physical therapy. J Hand Surg Am. 
1993;18(6):1044-1050.

 15. Provinciali L, Giattini A, Splendiani G, et al. Usefulness of 
hand rehabilitation after carpal tunnel surgery. Muscle Nerve. 
2000;23(2):211-216.

 16. Obermeier MC, Sikka RS, Tompkins M, et al. Examination 
of early functional recovery after ACL reconstruction: func-
tional milestone achievement and self-reported function. 
Sports Health. 2018;10(4):345-354.

 17. den Hertog A, Gliesche K, Timm J, et al. Pathway-controlled 
fast-track rehabilitation after total knee arthroplasty: a ran-
domized prospective clinical study evaluating the recovery 
pattern, drug consumption, and length of stay. Arch Orthop 
Trauma Surg. 2012;132(8):1153-1163.

 18. Mallory TH, Lombardi AV Jr, Fada RA, et al. Pain man-
agement for joint arthroplasty: preemptive analgesia. J 
Arthroplasty. 2002;17(4, suppl 1):129-133.

https://orcid.org/0000-0001-9946-7572


498 HAND 17(3)

 19. Minns Lowe CJ, Barker KL, Dewey M, et al. Effectiveness 
of physiotherapy exercise after knee arthroplasty for osteo-
arthritis: systematic review and meta-analysis of randomised 
controlled trials. BMJ. 2007;335(7624):812.

 20. McDonald LT, Corbiere NC, DeLisle JA, et al. Pain man-
agement after total joint arthroplasty. AORN J. 2016;103(6): 
605-616.

 21. Pratt AL, Byrne G. The lived experience of Dupuytren’s dis-
ease of the hand. J Clin Nurs. 2009;18(12):1793-1802.

 22. Engstrand C, Krevers B, Kvist J. Factors affecting func-
tional recovery after surgery and hand therapy in patients with 
Dupuytren’s disease. J Hand Ther. 2015;28(3):255-59; quiz 260.

 23. Bradley J, Warwick D. Patient satisfaction with collagenase. 
J Hand Surg Am. 2016;41(6):689-697.

 24. Ball C, Pratt AL, Nanchahal J. Optimal functional outcome 
measures for assessing treatment for Dupuytren's disease: a 
systematic review and recommendations for future practice. 
BMC Musculoskelet Disord. 2013;14:131.


