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Abstract
Telescopic nails such as Fassier-Duval (FD) nails have become the standard treatment for stabilizing long
bones and correcting deformities in osteogenesis imperfecta (OI). These nails do not require repeat surgery
for their replacement when the bones outgrow them. However, they are not completely free from
complications. The prohibitive costs of the original implants have led to design modifications being
introduced in locally manufactured telescopic nails. While these low-cost devices work well in most cases,
they can lead to complications resulting from their design flaws. We present here the complication observed
in a locally manufactured telescopic nail with a design similar to the FD nail. The male component of the
nail got dislodged from the distal tibial epiphysis, resulting in its proximal migration. We discuss the
probable mechanism of this complication and propose possible design changes that can bring down the rates
of such incidences.
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Introduction
Osteogenesis imperfecta (OI) is a rare heterogeneous group of inherited disorders characterized by brittle
bones, frequent fractures, and skeletal deformities that affect an individual’s ability to walk [1]. The current
medical treatment with intermittent doses of pamidronate has the potential to reduce pain and frequency of
fractures, increase bone density, and improve function [2,3]. Surgical intervention aiming to brace the long
bones (femur and tibia) from within (intramedullary) plays an important role in combined treatment
concepts. Intramedullary devices help in decreasing the fracture rate and preventing deformities and have
been postulated to encourage standing and walking [4]. In OI, tibial and femoral deformities result from
traction forces of the muscles during bone growth following fractures. For the surgical treatment to be
effective, the implant must act as a reinforcement device, transforming the bone segment into a more
resistant structure. Primary indications for surgical corrections are recurrent fractures and unacceptable
long bone deformity in patients who otherwise have the potential for standing and walking. Though surgery
is ideal for children above three years of age, it must not be deferred in younger children having a high
frequency of fractures [4].

Previously, fixation with plates was the usual practice for treating fractures in OI patients. However,
experience has shown that they are poorly tolerated in structurally weak bones and secondary fractures
frequently occur through screw holes and at the ends of the plates, as these are the areas of maximum stress
concentration [3]. Intramedullary fixation of long bones has been an accepted method of treatment for OI
patients since Sofield and Millar described their procedure of fragmentation, realignment, and
intramedullary fixation of long bones [5]. However, a major problem associated with using a solid non-
expandable intramedullary rod was the mandatory revision operation(s) after the implant became relatively
short with bone growth. Bailey and Dubow introduced an elongating rod system, whereby a hollow sleeve
and an internal obturator were engaged and anchored by T-pieces at the proximal and distal epiphyses of the
long bones [6]. Over the years, experience with expansible nails has resulted in numerous design
modifications being brought about to accommodate any reported complications.

Currently, Fassier Duval (FD) nail is one of the most commonly used telescopic nail systems [7]. Advantages
of the FD nail over its predecessors include the ability to perform the surgery through a single entry point for
insertion of both male and female rods and non-requirement of transverse stabilization, as it is fixed by its
threaded ends into the epiphyses, and lesser number of nail replacement surgeries [8]. While the FD nail is
an attractive option, its availability around the world is not uniform. Its prohibitive cost is among the factors
affecting its availability, especially in developing countries. This has led to local manufacturers marketing it
with design modifications. While this practice helps in making implants available to the masses at a fraction
of the original cost, there may be associated problems that must be highlighted and brought to the notice of
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the scientific community so that adequate precautions can be taken when using them. Additionally,
appropriate design changes may be suggested to improve the implants. We present the case of a patient in
which using one such nails resulted in a complication that might have ramifications for the further
management of the patient.

Case Presentation
The patient is a 10-year-old girl diagnosed with OI at the age of one. When she first consulted us, she had
already undergone multiple surgeries for stabilization of femoral fractures with the use of devices like Rush
nail, Küntscher nail, Titanium Elastic Nail System (TENS), and locked compression plates (LCP). At the time
of presentation, she had groin-to-toe cast on her right lower limb apparently for the femoral fracture that
she had sustained three months back. Radiographs of both the femur bones obtained after cast removal
showed the presence of two LCPs on the right side and TENS nails on the left (Figure 1). 

FIGURE 1: Anteroposterior radiograph of the patient at presentation
showing LCP in situ on the right side and TENS on the left side
LCP: locking compression plates; TENS: Titanium Elastic Nail System
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She had been non-ambulatory for the past nine months. The parents were counselled about the benefits of
pamidronate infusion reported in different studies and, with their consent, pamidronate infusion was
started at 1 mg/kg body weight per day for three successive days. This three-day cycle was repeated every
four months. Surgery was planned for deformity correction and telescopic nail insertion for both her lower
limbs (both femur and tibia were planned to be stabilized). As the right side was more deformed, we decided
to address it first. The technique described by Soffield and Millar was used [5]. After removing the LCP from
the femur, entry for the nail was made using the awl provided with the instrumentation, under image
intensifier guidance. Three open osteotomies for the femur and two percutaneous osteotomies for the tibia
were performed. Both these bones were stabilized using locally manufactured telescopic nails (Universal
Orthosystems, Vadodara, India) with a design similar to that of FD nail (Figure 2).

FIGURE 2: Immediate postoperative radiographs of the patient
2A: right femur; 2B: right tibia

Following fixation, she was kept on an above-knee cast for six weeks. Knee range of motion (ROM) exercises
were started after cast removal. Partial weight-bearing mobilization with a walker was initiated once
radiological features of union were evident around the end of second month post-surgery. Nine months
later, when she was planned for surgery on the left side, it was noted that threads of the male rod were
getting dislodged from the right tibial epiphysis and the nail was starting to migrate proximally (Figure 3).
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FIGURE 3: Follow-up radiograph of the right tibia
The image shows the male component of the nail getting dislodged (white arrow) from the epiphysis

The threads of the tibial female component and those of the male and female components of the femur were
in appropriate location (Figure 4).

2020 Behera et al. Cureus 12(2): e7130. DOI 10.7759/cureus.7130 4 of 8

https://assets.cureus.com/uploads/figure/file/99848/lightbox_a74be050554a11eaa757019f79872be7-Fig-3_edited.png


FIGURE 4: Follow-up radiograph of the right femur
The image shows that the threads of the male rod are well embedded in the epiphysis (white arrow). The left
femur has TENS in situ inserted at a different center

TENS: Titanium Elastic Nail System

We were faced with the challenge of either continuing with the same male rod in the tibia, exchanging it for
another rod, or using a telescopic nail from a different manufacturer. It was decided not to intervene
surgically as the provision for any other better designed telescopic rod system was unavailable. She
underwent multiple osteotomies and telescopic nail stabilisation for the left femur and stabilization without
any osteotomy for the left tibia. She has continued to receive pamidronate infusions at regular four-
month intervals. Follow-up radiographs showed adequate lengthening of both femora and tibiae and she has
been fracture-free till the last follow-up six months from the second surgery (Figure 5). She has been having
regular four-month follow-ups to look for any complication arising from the proximal migration of the male
rod and any angular deformity at the ankle. Her parents have been informed about the possibility of future
surgical intervention in case it is deemed necessary to manage that complication.
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FIGURE 5: Radiographs obtained during the follow-up visit six months
after the second surgery
Figures 5A and 5B show the anteroposterior and lateral views of the right tibia with the male component
dislodged from the tibial epiphysis (white arrow). Figures 5C and 5D show the anteroposterior and lateral
views of the left femur, with the arrows showing the Park Harris lines. Figures 5E and 5F show the
anteroposterior and lateral views of the left tibia where the nail was inserted without any osteotomy

Discussion
Diamond nail, Hansen-Street nail, Ender nail, Schneider nails, Kuntscher nail, Rush rods, Steinmann pins,
Kirchner wires, Bailey-Dubow, and Sheffield rods are few of the implants used over the years for the
management of patients with OI [10]. Each of these devices has its fair share of complications. Non-
elongating rods have higher reoperation and replacement rates than telescopic rods. Although elongating
rods have the benefit of expanding as the bone grows, non-elongating rods are still preferred when treating
either the too young, whose bones are too small to support telescopic rods, or those nearing skeletal
maturity whose bones are no longer expected to grow [11]. Several single proximal-entry telescopic nails
have been developed after the Bailey-Dubow and Sheffield rod, such as the Santa Casa telescopic
intramedullary rod, Dyna-Locking Telescopic Rod, and the Fassier-Duval (FD) nail [7,12]. FD nails have
widespread acceptance in several pediatric orthopedic centers around the world. Telescopic rods are known
to have several complications like disassembly of the telescopic system, rod bending or breakage, rod
migration, migration of components of its locking system, joint or skin penetration, growth stimulation as
well as the arrest of growth, non-elongation, fractures, non or delayed union, and infection [4]. Failure to
telescope adequately has been reported by surgeons using the FD nails. In regular practice, the most likely
reason for the dislodgement of threads of the male rod is due to improper cutting and filing of the proximal-
most end of the male rod. However, in the present case, the male rod was sharply cut and appropriately
filed.

Based on the study of the implant designs on offer by different manufacturers, the proximal dislodgement of
the threads of the male rod from the distal tibial epiphysis in the above-described case can primarily be
attributed to the persistence of the threads in the physis and metaphysis and inadequate purchase in the
distal tibial epiphysis. If one analyzes the design of the male rod used in this case from the local
manufacturer (Universal Orthosystems, Vadodara; Figure 6 A), one can find that there is a higher pitch of
the epiphyseal threads as compared to the FD nail manufactured by Pega Medical (Quebec, Canada) (Figure
6B). The male rod from another local manufacturer (Uma Surgicals, Mumbai; Figure 6C) has a higher pitch of
the threads too, and it has an additional hole for accommodating a K-wire. Theoretically, a K-wire inserted
through this hole gives the surgeon an option of improving the stability of the construct. However, placing
this K-wire is extremely challenging as the hole is very small and surgeons may abandon this step. On
analyzing the male rods of both the locally manufactured FD nails, it is evident that the higher pitch of the
threads would practically result in the placement of only one or one-and-half threads in the epiphysis. Most
of the threads would be in the physis and the metaphysis. In concurrence with previous studies, we
considered that revision in the given case would demand a higher dimension of surgery and, since a better
implant than the currently used one was unavailable, we decided against intervening at present [13,14].
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FIGURE 6: Comparison of the designs of three different Fassier-Duval
nails
Figures 6A, 6B, and 6C show the profile and features of the tips of the male rods manufactured by Universal
Orthosystems, Pega Medical, and Uma Surgicals respectively

As we were not able to find a similarly reported case, we believe that raising awareness among the surgeons
using these nails is a must so that they are able to monitor patients adequately for this complication. It is
unlikely that these nails manufactured by local manufacturers will be avoided by surgeons in view of this
complication. But steps can be taken for designing better nails to prevent such a complication. Birke et al.
and Mansour et al. have offered a few suggestions to improve the design of the FD nails [15,16]. Additionally,
the implant design of the femoral and tibial components could be made different from one another. The
present practice of using implants with similar designs for both femur and tibia should be replaced with
bone-specific designs and sizes. Tibial male rods with different combinations of the pitch of threads and
length of the threaded part should be made available in the set. That is, for a given length of the threaded
part, rods with different thread pitch should be available for the surgeon to choose from, who can then
ensure that at least two to three full threads are fully buried in the epiphysis. The size of the hole for K-wire
placement could be made larger and the use of technology like that of Trigen Sureshot (Smith & Nephew,
London, UK) should be incorporated for easy placement of K-wire [17]. The use of flanges to improve distal
fixation like arthroplasty systems could be evaluated [18]. Additionally, it will be helpful if the cost of
patented implants is lowered for developing countries or if the parent company licenses a local manufacturer
for manufacturing its implants at a local level in the exact design as the original one. It would be beneficial to
the scientific community if reports of any similar complication with telescopic nails of other manufacturers
and designs are also brought out.

Conclusions
Telescopic nails such as FD nails have vastly improved the lives of OI patients by allowing them greater
mobility with fewer surgeries. Pamidronate infusion also helps in the management of such patients by
preventing refractures. Facsimile nails of the original FD nails work well in most cases, but they can have
design flaws resulting in complications. Orthopedic surgeons using such nails should be aware of these flaws
and should be prepared to deal with any future complications arising due to them.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

2020 Behera et al. Cureus 12(2): e7130. DOI 10.7759/cureus.7130 7 of 8

https://assets.cureus.com/uploads/figure/file/100086/lightbox_b29850e0555111ea86f4a780187d006e-Figure-6.png


We would like to thank the patient and her parents for their consent for this publication.

References
1. Franzone JM, Kruse RW: Intramedullary nailing with supplemental plate and screw fixation of long bones of

patients with osteogenesis imperfecta: operative technique and preliminary results. J Pediatr Orthop B.
2018, 27:344-9. 10.1097/BPB.0000000000000405

2. Ruck J, Dahan-Oliel N, Montpetit K, Rauch F, Fassier F: Fassier-Duval femoral rodding in children with
osteogenesis imperfecta receiving bisphosphonates: functional outcomes at one year. J Child Orthop. 2011,
5:217-24. 10.1007/s11832-011-0341-7

3. Kokavec M, Novorolský K, Pribilincová Z: Role of an interdisciplinary approach in the healing of long bone
fractures in patients with osteogenesis imperfecta. (Article in Slovak). Acta Chir Orthop Traumatol Cech.
2008, 75:185-9.

4. Karbowski A, Schwitalle M, Brenner R, Lehmann H, Pontz B, Wörsdörfer O: Experience with Bailey-Dubow
rodding in children with osteogenesis imperfecta. Eur J Pediatr Surg. 2000, 10:119-24. 10.1055/s-2008-
1072339

5. Sofield HA, Millar EA: Fragmentation, realignment, and intramedullary rod fixation of deformities of the
long bones in children: a ten-year appraisal. J Bone Joint Surg Am. 1959, 41:1371-91.

6. Cho TJ, Choi IH, Chung CY, Yoo WJ, Lee KS, Lee DY: Interlocking telescopic rod for patients with
osteogenesis imperfecta. J Bone Joint Surg Am. 2007, 89:1028-35. 10.2106/JBJS.F.00814

7. Pega Medical: Fassier-Duval telescopic IM system . (2020). Accessed: February 20, 2020:
https://www.pegamedical.com/medias/iw/FD_surg_tech_revJ_FD-ST-EN.pdf.

8. Sułko J, Oberc A: Advantages and complications following Fassier-Duval intramedullary rodding in
children. Pilot study. Ortop Traumatol Rehabil. 2015, 17:523-30. 10.5604/15093492.1186830

9. Biggin A, Munns CF: Long-term bisphosphonate therapy in osteogenesis imperfecta . Curr Osteoporos Rep.
2017, 15:412-8. 10.1007/s11914-017-0401-0

10. Gamble JG, Strudwick WJ, Rinsky LA, Bleck EE: Complications of intramedullary rods in osteogenesis
imperfecta: Bailey-Dubow rods versus nonelongating rods. J Pediatr Orthop. 1988, 8:645-9.
10.1097/01241398-198811000-00003

11. Scollan JP, Jauregui JJ, Jacobsen CM, Abzug JM: The outcomes of nonelongating intramedullary fixation of
the lower extremity for pediatric osteogenesis imperfecta patients: a meta-analysis. J Pediatr Orthop. 2017,
37:e313-6. 10.1097/BPO.0000000000000970

12. Rosemberg DL, Goiano EO, Akkari M, Santili C: Effects of a telescopic intramedullary rod for treating
patients with osteogenesis imperfecta of the femur. J Child Orthop. 2018, 12:97-103. 10.1302/1863-
2548.12.170009

13. Lee K, Park MS, Yoo WJ, Chung CY, Choi IH, Cho TJ: Proximal migration of femoral telescopic rod in
children with osteogenesis imperfecta. J Pediatr Orthop. 2015, 35:178-84. 10.1097/BPO.0000000000000228

14. Wilkinson JM, Scott BW, Clarke AM, Bell MJ: Surgical stabilisation of the lower limb in osteogenesis
imperfecta using the Sheffield telescopic intramedullary rod system. J Bone Joint Surg Br. 1998, 80:999-
1004. 10.1302/0301-620x.80b6.8667

15. Birke O, Davies N, Latimer M, Little DG, Bellemore M: Experience with the Fassier-Duval telescopic rod:
first 24 consecutive cases with a minimum of 1-year follow-up. J Pediatr Orthop. 2011, 31:458-64.
10.1097/BPO.0b013e31821bfb50

16. Mansour A 3rd, Barsi J, Baldini T, Georgopoulos G: Effect of different distal fixation augmentation methods
on the pullout strength of Fassier-Duval telescoping rods. Orthopedics. 2016, 39:e328-32.
10.3928/01477447-20160307-01

17. Smith & Nephew: TRIGEN SURESHOT. (2020). Accessed: February 20, 2020: http://www.smith-
nephew.com/professional/products/all-products/trigen-sureshot/.

18. Holt GE, Dennis DA: Use of custom triflanged acetabular components in revision total hip arthroplasty . Clin
Orthop Relat Res. 2004, 209-14. 10.1097/01.blo.0000150252.19780.74

2020 Behera et al. Cureus 12(2): e7130. DOI 10.7759/cureus.7130 8 of 8

https://dx.doi.org/10.1097/BPB.0000000000000405
https://dx.doi.org/10.1097/BPB.0000000000000405
https://dx.doi.org/10.1007/s11832-011-0341-7
https://dx.doi.org/10.1007/s11832-011-0341-7
https://www.ncbi.nlm.nih.gov/pubmed/18601816
https://dx.doi.org/10.1055/s-2008-1072339
https://dx.doi.org/10.1055/s-2008-1072339
https://journals.lww.com/jbjsjournal/Abstract/1959/41080/Fragmentation,_Realignment,_and_Intramedullary_Rod.1.aspx
https://dx.doi.org/10.2106/JBJS.F.00814
https://dx.doi.org/10.2106/JBJS.F.00814
https://www.pegamedical.com/medias/iw/FD_surg_tech_revJ_FD-ST-EN.pdf
https://www.pegamedical.com/medias/iw/FD_surg_tech_revJ_FD-ST-EN.pdf
https://dx.doi.org/10.5604/15093492.1186830
https://dx.doi.org/10.5604/15093492.1186830
https://dx.doi.org/10.1007/s11914-017-0401-0
https://dx.doi.org/10.1007/s11914-017-0401-0
https://dx.doi.org/10.1097/01241398-198811000-00003
https://dx.doi.org/10.1097/01241398-198811000-00003
https://dx.doi.org/10.1097/BPO.0000000000000970
https://dx.doi.org/10.1097/BPO.0000000000000970
https://dx.doi.org/10.1302/1863-2548.12.170009
https://dx.doi.org/10.1302/1863-2548.12.170009
https://dx.doi.org/10.1097/BPO.0000000000000228
https://dx.doi.org/10.1097/BPO.0000000000000228
https://dx.doi.org/10.1302/0301-620x.80b6.8667
https://dx.doi.org/10.1302/0301-620x.80b6.8667
https://dx.doi.org/10.1097/BPO.0b013e31821bfb50
https://dx.doi.org/10.1097/BPO.0b013e31821bfb50
https://dx.doi.org/10.3928/01477447-20160307-01
https://dx.doi.org/10.3928/01477447-20160307-01
http://www.smith-nephew.com/professional/products/all-products/trigen-sureshot/
http://www.smith-nephew.com/professional/products/all-products/trigen-sureshot/
https://dx.doi.org/10.1097/01.blo.0000150252.19780.74
https://dx.doi.org/10.1097/01.blo.0000150252.19780.74

	Dislodgement of Telescopic Nail from the Epiphysis: A Case Report with an Analysis of Probable Mechanism
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Anteroposterior radiograph of the patient at presentation showing LCP in situ on the right side and TENS on the left side
	FIGURE 2: Immediate postoperative radiographs of the patient
	FIGURE 3: Follow-up radiograph of the right tibia
	FIGURE 4: Follow-up radiograph of the right femur
	FIGURE 5: Radiographs obtained during the follow-up visit six months after the second surgery

	Discussion
	FIGURE 6: Comparison of the designs of three different Fassier-Duval nails

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


