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Research Questions 

1. What is the clinical effectiveness of intramedullary distraction devices for patients 

requiring lower-limb lengthening?  

 

2. What are the evidence-based guidelines regarding the use of intramedullary distraction 

devices for lower-limb lengthening? 

Key Findings 

One randomized controlled trial and twenty-two non-randomized studies were identified 

regarding the clinical benefit and safety of intramedullary distraction devices for lower-limb 

lengthening in adults. 

Methods 

A limited literature search was conducted on key resources including MEDLINE, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. Methodological filters were applied to limit retrieval to health 

technology assessments, systematic reviews, meta-analyses, randomized controlled trials, 

non-randomized studies, and guidelines. Where possible, retrieval was limited to the 

human population. The search was also limited to English language documents published 

between January 01, 2012 and April 11, 2017 year. Internet links were provided, where 

available. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1:  Selection Criteria 

Population Adults (≥ 18 years) with length deficiency or deformity in one or both legs who require lengthening 
procedures 

Intervention Intramedullary distraction (or distraction osteogenesis) devices for lower-limb (i.e., tibia and femur) 
lengthening (e.g., PRECICE limb lengthening system, intramedullary skeletal kinetic distractor, Phenix M2 
bone lengthening nail, Fitbone) 

Comparator Q1: External fixation devices (e.g., Taylor Spatial Frame); 
       Physical therapy; 
       No intervention 
Q2: No comparator 

Outcomes Q1: Clinical benefit (e.g., rate of lengthening, overall lengthening, range of motion, gait, pain, functional 
       ability);        
       Harms (e.g., femoral fissure, spontaneous bony section, transient palsy, pain, fracture, mechanical 
       failure, poor bone formation, lengthening at an inappropriate rate, fat embolization, deep vein 
       thrombosis, respiratory distress syndrome, equinus ankle deformity) 
Q2: Evidence-based guideline recommendation regarding appropriate indications and use of intramedullary 
       distraction for lower-limb lengthening 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented 

first. Therefore, health technology assessment reports, systematic reviews, and meta-

analyses are presented first. These are followed by randomized controlled trials, non-

randomized studies, and evidence-based guidelines. 

One randomized controlled trial and twenty-two non-randomized studies were identified 

regarding the clinical benefit and safety of intramedullary distraction devices for lower-limb 

lengthening in adults. No relevant health technology assessments, systematic reviews, 

meta-analyses, or evidence based guidelines were identified. 

Additional references of potential interest are provided in the appendix. 

Health Technology Assessments 

No literature identified. 

Systematic Reviews and Meta-analyses 

No literature identified. 

Randomized Controlled Trials 

1. El-Husseini TF, Ghaly NA, Mahran MA, Al Kersh MA, Emara KM. Comparison between 

lengthening over nail and conventional Ilizarov lengthening: a prospective randomized 

clinical study. Strategies Trauma Limb Reconstr. 2013 Aug;8(2):97-101.  

PubMed: PM23907380 

Non-Randomized Studies 

Active Comparators 

2. Burghardt RD, Manzotti A, Bhave A, Paley D, Herzenberg JE. Tibial lengthening over 

intramedullary nails: A matched case comparison with Ilizarov tibial lengthening. Bone 

Joint Res. 2016 Jan;5(1):1-10.  

PubMed: PM26764351 

3. Laubscher M, Mitchell C, Timms A, Goodier D, Calder P. Outcomes following femoral 

lengthening: An initial comparison of the PRECICE intramedullary lengthening nail and 

the LRS external fixator monorail system. Bone Joint J. 2016 Oct;98-B(10):1382-8.  

PubMed: PM27694593 

4. Ryu KJ, Kim BH, Hwang JH, Kim HW, Lee DH. Reamed intramedullary nailing has an 

adverse effect on bone regeneration during the distraction phase in tibial lengthening. 

Clin Orthop. 2016 Mar;474(3):816-24.  

PubMed: PM26507338 

5. Black SR, Kwon MS, Cherkashin AM, Samchukov ML, Birch JG, Jo CH. Lengthening in 

congenital femoral deficiency: A comparison of circular external fixation and a motorized 

intramedullary nail. J Bone Joint Surg Am. 2015 Sep 2;97(17):1432-40.  

PubMed: PM26333739 

http://www.ncbi.nlm.nih.gov/pubmed/23907380
http://www.ncbi.nlm.nih.gov/pubmed/26764351
http://www.ncbi.nlm.nih.gov/pubmed/27694593
http://www.ncbi.nlm.nih.gov/pubmed/26507338
http://www.ncbi.nlm.nih.gov/pubmed/26333739
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6. Horn J, Grimsrud O, Dagsgard AH, Huhnstock S, Steen H. Femoral lengthening with a 

motorized Intramedullary nail. Acta Orthop. 2015 Apr;86(2):248-56.  

PubMed: PM25191936 

7. Lan X, Zhang L, Tang P, Xia H, Li G, Peng A, et al. S-osteotomy with lengthening and 

then nailing compared with traditional Ilizarov method. Int Orthop. 2013 

Oct;37(10):1995-2000.  

PubMed: PM23860787 

8. Wan J, Ling L, Zhang XS, Li ZH. Femoral bone transport by a monolateral external 

fixator with or without the use of Intramedullary nail: a single-department retrospective 

study. Eur. 2013 May;j. orthop. surg. traumatol.. 23(4):457-64.  

PubMed: PM23412151 

9. Guo Q, Zhang T, Zheng Y, Feng S, Ma X, Zhao F. Tibial lengthening over an 

intramedullary nail in patients with short stature or leg-length discrepancy: a 

comparative study. Int Orthop. 2012 Jan;36(1):179-84.  

PubMed: PM21647736 

No Comparator 

10. Hammouda AI, Jauregui JJ, Gesheff MG, Standard SC, Conway JD, Herzenberg JE. 

Treatment of post traumatic femoral discrepancy with PRECICE magnetic powered 

intramedullary lengthening nails. J Orthop Trauma. 2017 Feb 21;, 2017 Feb 21.  

PubMed: PM28379937 

11. Fernandes, HPA, et al. Femur lengthening with monoplanar external fixator associated 

with locked intramedullary nail.2017 Rev Bras Orthop;5 2(1):82–86. Available from: 

http://www.scielo.br/pdf/rbort/v52n1/1982-4378-rbort-52-01-00082.pdf 

12. Accadbled F, Pailhe R, Cavaignac E, Sales de GJ. Bone lengthening using the 

Fitbone() motorized intramedullary nail: The first experience in France. Orthop 

Traumatol Surg Res. 2016 Apr;102(2):217-22.  

PubMed: PM26874445 

13. Park H, Ryu KJ, Kim HW, Hwang JH, Han JW, Lee DH. Is there an increase in valgus 

deviation in tibial distraction using the lengthening over nail technique? Clin Orthop. 

2016 May;474(5):1283-91.  

PubMed: PM26825816 

14. Tiefenboeck TM, Zak L, Bukaty A, Wozasek GE. Pitfalls in automatic limb lengthening - 

First results with an intramedullary lengthening device. Orthop Traumatol Surg Res. 

2016 Nov;102(7):851-5.  

PubMed: PM27527249 

15. Wiebking, U., et al. Limb lengthening using the PRECICE
TM

 nail system: Complications 

and results. Arch Trauma Res. 2016 December; 5(4):e36273.Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5253187/ 

16. Kucukkaya M, Karakoyun O, Sokucu S, Soydan R. Femoral lengthening and deformity 

correction using the Fitbone motorized lengthening nail. J Orthop Sci. 2015 

Jan;20(1):149-54.  

PubMed: PM25326815 

http://www.ncbi.nlm.nih.gov/pubmed/25191936
http://www.ncbi.nlm.nih.gov/pubmed/23860787
http://www.ncbi.nlm.nih.gov/pubmed/23412151
http://www.ncbi.nlm.nih.gov/pubmed/21647736
http://www.ncbi.nlm.nih.gov/pubmed/28379937
http://www.scielo.br/pdf/rbort/v52n1/1982-4378-rbort-52-01-00082.pdf
http://www.ncbi.nlm.nih.gov/pubmed/26874445
http://www.ncbi.nlm.nih.gov/pubmed/26825816
http://www.ncbi.nlm.nih.gov/pubmed/27527249
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5253187/
http://www.ncbi.nlm.nih.gov/pubmed/25326815
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17. Karakoyun O, Kucukkaya M, Sokucu S. Intramedullary skeletal kinetic distractor in 

lower extremity lengthening. Acta Orthop Traumatol Turc. 2014;48(3):307-12.  

PubMed: PM24901922 

18. Kirane YM, Fragomen AT, Rozbruch SR. Precision of the PRECICE internal bone 

lengthening nail. Clin Orthop.  2014 Dec;472(12):3869-78.  

PubMed: PM24682741 

19. Lee DH, Ryu KJ, Song HR, Han SH. Complications of the Intramedullary Skeletal 

Kinetic Distractor (ISKD) in distraction osteogenesis. Clin Orthop. 2014 

Dec;472(12):3852-9.  

PubMed: PM24604112 

20. Shabtai L, Specht SC, Standard SC, Herzenberg JE. Internal lengthening device for 

congenital femoral deficiency and fibular hemimelia. Clin Orthop. 2014 

Dec;472(12):3860-8.  

PubMed: PM24664194 

21. Thaller PH, Furmetz J, Wolf F, Eilers T, Mutschler W. Limb lengthening with fully 

implantable magnetically actuated mechanical nails (PHENIX())-preliminary results. 

Injury. 2014 Jan;45 Suppl 1:S60-5, 2014 Jan:-5.  

PubMed: PM24321414 

22. Dincyurek H, Kocaoglu M, Eralp IL, Bilen FE, Dikmen G, Eren I. Functional results of 

lower extremity lengthening by motorized intramedullary nails. Acta Orthop Traumatol 

Turc. 2012;46(1):42-9.  

PubMed: PM22441451 

23. Wang K, Edwards E. Intramedullary skeletal kinetic distractor in the treatment of leg 

length discrepancy--a review of 16 cases and analysis of complications. J Orthop 

Trauma. 2012 Sep;26(9):e138-e144.  

PubMed: PM22377509 

Guidelines and Recommendations 

 No literature identified. 

  

http://www.ncbi.nlm.nih.gov/pubmed/24901922
http://www.ncbi.nlm.nih.gov/pubmed/24682741
http://www.ncbi.nlm.nih.gov/pubmed/24604112
http://www.ncbi.nlm.nih.gov/pubmed/24664194
http://www.ncbi.nlm.nih.gov/pubmed/24321414
http://www.ncbi.nlm.nih.gov/pubmed/22441451
http://www.ncbi.nlm.nih.gov/pubmed/22377509
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Appendix — Further Information 

Previous CADTH Reports  
 

24. Limb lengthening for achondroplasia. Ottawa: CADTH; 2007 Jun. (CADTH health 

technology inquiry service (HTIS) report).  

Available from: https://www.cadth.ca/limb-lengthening-achondroplasia 

Non-Randomized Studies 

Alternate Comparator 
 

25. Schiedel, FM, et al. How precise is the PRECICE compared to the ISKD in 

intramedullary limb lengthening? Reliability and safety in 26 procedures. Acta Orthop. 

2014 Jun;85(3):293-8. doi: 10.3109/17453674.2014.913955. Epub 2014 Apr.  

Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4062798/ 

26. Mahboubian S, Seah M, Fragomen AT, Rozbruch SR. Femoral lengthening with 

lengthening over a nail has fewer complications than Intramedullary skeletal kinetic 

distraction. Clin Orthop. 2012 Apr;470(4):1221-31.  

PubMed: PM22143986 

Case Series 

27. Motallebi ZN, Mortazavi SH, Khaki S, Heidari K, Karbasi A, Ostad RS. Bilateral tibial 

lengthening over the nail: our experience of 143 cases. Arch Orthop Trauma Surg. 2014 

Sep;134(9):1219-25.  

PubMed: PM25081825. 

28. Kim SJ, Mandar A, Song SH, Song HR. Pitfalls of lengthening over an intramedullary 

nail in tibia: a consecutive case series. Arch Orthop Trauma Surg. 2012 

Feb;132(2):185-91.  

PubMed: PM22009413. 

Qualitative Studies 

29. Landge V, Shabtai L, Gesheff M, Specht SC, Herzenberg JE. Patient satisfaction after 

limb lengthening with internal and external devices. J Surg Orthop Adv. 2015;24(3):174-

9.  

PubMed: PM26688988 

Review Articles 
 

30. Sabharwal, S, et al. What’s new in limb lengthening and deformity correction. J Bone 

Joint Surg Am. 2015; 97:137s-84.  

Available from:  http://www.llrs.org/PDFs/Whats-New-2015.pdf 

31. Hasler, CC, et al. Current concepts of leg lengthening. J Child Orthop. 2012 Jun; 6(2): 

89-104. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3364349/ 

 

https://www.cadth.ca/limb-lengthening-achondroplasia
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4062798/
http://www.ncbi.nlm.nih.gov/pubmed/22143986
http://www.ncbi.nlm.nih.gov/pubmed/25081825
http://www.ncbi.nlm.nih.gov/pubmed/22009413
http://www.ncbi.nlm.nih.gov/pubmed/26688988
http://www.llrs.org/PDFs/Whats-New-2015.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3364349/

