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Abstract


Objective: Intra medullary nailing of long bones is a standard procedure in most of the orthopedic Centers all around the globe. Breakage of these nails for one reason or the other poses a dilemma for the operating surgeon especially if specialized instrumentation is not available for removal of the broken nail fragments. Extraction of the distal end of these broken segments of intra medullary nails forms the main part of this operative challenge. We report a retrospective case series where a simple technique of retrograde extraction of broken femoral nail utilizing a specially made 5mm ball-tipped guide wire was applied. This best thing about this method was that it did not require any additional sophisticated expensive instrumentation to get the desire outcome.





Study design: Cross sectional retrospective study.



Methodology: Six patients (5 males: 1 female) with diaphyseal fractures of femur treated with intra medullary nailing were included in this study who presented to orthopedic department of CMH Multan between Sept 2014 to Jan 2015 with complaints of broken femoral intra medullary nails.All these patients underwent the same method of broken nail extraction and results were evaluated in terms of ease of removal, intra procedural difficulties like fragment impaction, wire breakage and efficacy of ball tip hold on the broken nail fragment lodged in the distal fracture fragment.In this technique a standard 5mm tipped guide wire was passed retrograde to remove the broken nail out of the proximal wound.



Results: Utilizing this method in all the patients included in this study it was found that removal of the problematic distal fragment of the broken annulated intra medullary nail was quite easy without any intra operative glitches. No post-operative complications were encountered also. Above all the integrity of the knee was maintained as no formal arthrotomy was carried out. All patients then underwent exchange nailing with a larger diameter intra medullary nail. None of the patients had any complaints at the knee joint when they reported for their femur fracture follow up in orthopedic OPD.


Conclusion: Although the number of patients in our study was small but based on the factors like consistence of ease and successful outcomes in employing this technique ,we conclude that this technique is an extremely user friendly technique for successful extraction of the broken intra medullary femoral nails; especially the distal fragment of broken nail, without causing any additional trauma to patient which is usually seen when additional surgical approaches are used to remove such broken intra-medullary nails.






Abbreviation: fractures, femur, broken intra medullary nail, extraction, Ball-tipped guide wire






Introduction




Diaphyseal fractures of femur are a common injury in orthopedic practice. The use of intra medullary nails for management of such fractures is a universally accepted technique. Besides the remarkable advantages of this procedure, the underside remains the fact that when these nails can break due to fracture nonunion, poor quality of implant or trauma. The intra medullary placement of these implants makes their extraction for exchange nailing a difficult task requiring a substantial amount of effort and an added tissue trauma. Numerous techniques have evolved with time for extraction of the broken intra medullary nail especially its distal part which is in fact the most difficult to retrieve and usually requires expensive and special extraction equipment. At many centers such equipment may not be available making this procedure a very difficult and tedious process. In addition significant tissue trauma is also incurred in many such procedures thereby causing intra-operative complications and / or affecting the postoperative outcomes [1-4]. We thereby practiced a very simple method of extraction of the distal broken annulated femoral nail fragment in six patients by utilizing a 5mm ball-tipped guide wire and a 6 mm annulated drill bit readily available in an orthopedic setup and noted the outcomes against pre decided criterions.


Materials and Methods


A retrospective study involving six patients was carried out at CMH Multan orthopedic unit where they presented with broken femoral intra medullary nail. In two patients 24 years /43 years) the nail broke due to fracture nonunion and in one case (aged 23 years) the size of nail was less (9mm) as compared to standard instructions (12mm onwards). In two patients (32 yr. / 38yr) the quality of the nail was very poor and in one of the cases it appeared as a reused nail. In one patient (F / 21 yr.) the nail was broken due to re trauma of fall. The average time of presentation after the breaking of nail was 2 weeks. In order to manage these cases involving the removal of the broken nail segments and exchange nailing we applied a novel technique [5].



In this technique after removal of the screws and broken proximal nail fragment, the knee was flexed to 40 degrees and a stab incision made in the infra patellar area. A guide wire was then passed through it into the intercondylar region of the knee under image intensifier guidance. Over this wire a 6-millimeter annulated drill bit was used to drill a hole through the bone. Then a 5mm ball tipped guide wire was eased through it in a retrograde manner into the distal fragment of the broken nail and finally was passed out through the supra trochanteric / gluteal wound. The intra medullary area of the femur was then reamed to 2 mm size above the nail size and then the broken distal fragment of the nail was removed with gentle thumps in retrograde manner till it was extracted. The distal fragment of the femur was then reamed to the same size as the proximal fragment and finally new nail inserted over a guide wire and interlocked [6,7].



Results



The technique was successfully used in six patients (Table 1) between Sept 2014 to April 2015 all patients had femur diaphyseal fractures treated with intra medullary nailing. The common site of nail breakage was just distal to the femur isthmic region (4 cases) One patient had nail breakage at proximal of the distal two holes and one at the middle (post trauma). All the patients with broken nails underwent successful nail extraction by the above mentioned technique and closed exchange reamed nailing with a larger nail was done with satisfactory outcomes. The average operating time for exchange revision was 60 min (range 45-65 min) and the mean time for successful bony union seen radio logically was five months (range 4-6 months). In terms of ease of removal the procedure was systematic and easy, no major intra procedural difficulties like fragment impaction or wire breakage were encountered. The efficacy of ball tip to hold on the broken nail fragment lodged in the distal fracture fragment was found to be excellent. None of the patients had any functional disability at the knee joint. The average Tegner Lysol Knee Score was 90 (85-95). The best part of this technique was that the opening of the knee joint just required a stab percutaneous incision no larger than the one made for an arthroscopic entry. In addition the articular cartilage was breached in the intracondylar area well away from the weight-bearing surfaces. Keeping the knee flexed to 40 degrees prevented any injury to the cruciates and allowed easy egress to the wire. None of the patient had nay post-operative knee stiffness and were ambulant with frame as early as 4th post op day [8-12].






Table 1 
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Discussion



Broken intra medullary nail is a major challenge to an orthopedic surgeon who does not want to open up the fracture to extract it especially in face of osteoporotic bones. A variety of techniques and their variations have been used to extract the broken implant by closed technique from the long bones. The method applied to achieve this goal in our study is simple and does not entail any special surgical paraphernalia or instrumentations than the one in common use in daily practice of orthopedic trauma operating suite. The surgical incision is the same as that which would be used for the purpose of exchange nailing that follows the removal of the broken nails in most cases. The mainstay of our technique is that the nail is extracted through the proximal wound and this does not cause any damage to the sensitive cruciate ligaments of the knee. Moreover, avoidance of extraction of broken distal end of the nail also does not cause any damage to the articular cartilage. These factors successfully prevent any disability from the knee intervention [13,14]. Many publications about ante grade extraction of broken femoral nails through the knee joint, on the contrary, have shown damage to knee with early onset of osteoarthritis changes or painful knee. In few reported cases ACL/ PCL injury has been reported also where the nail exited through the knee joint [15]. Our technique is a simple and easily reproducible substitute that does not disturb the bone healing site, knee joint surface and is can easily be executed through a small knee infra-patellar arthrotomy [16].
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