
World Journal of
Orthopedics

ISSN 2218-5836 (online)

World J Orthop  2022 May 18; 13(5): 411-543

Published by Baishideng Publishing Group Inc



WJO https://www.wjgnet.com I May 18, 2022 Volume 13 Issue 5

World Journal of 

OrthopedicsW J O
Contents Monthly Volume 13 Number 5 May 18, 2022

REVIEW

Update in combined musculoskeletal and vascular injuries of the extremities411

Stefanou N, Arnaoutoglou C, Papageorgiou F, Matsagkas M, Varitimidis SE, Dailiana ZH

Coronal plane deformity around the knee in the skeletally immature population: A review of principles of 
evaluation and treatment

427

Coppa V, Marinelli M, Procaccini R, Falcioni D, Farinelli L, Gigante A

ORIGINAL ARTICLE

Retrospective Study

Insufficient lateral stem contact is an influencing factor for significant subsidence in cementless short stem 
total hip arthroplasty

444

Suksathien Y, Chuvanichanon P, Tippimanchai T, Sueajui J

Distal femur complex fractures in elderly patients treated with megaprosthesis: Results in a case series of 
11 patients

454

Zanchini F, Piscopo A, Cipolloni V, Fusini F, Cacciapuoti S, Piscopo D, Pripp C, Nasto LA, Pola E

Observational Study

Prevalence and factors of work-related musculoskeletal disorders among hand surgeons465

Alqahtani SM, Alzahrani MM, Bicknell R, Pichora D

What factors are important to new patients when selecting an orthopedic oncologist?472

Gusho CA, Patel V, Lee L, Blank AT

SYSTEMATIC REVIEWS

Anterior vertebral body tethering for idiopathic scoliosis in growing children: A systematic review481

Bizzoca D, Piazzolla A, Moretti L, Vicenti G, Moretti B, Solarino G

Effect of non-steroidal anti-inflammatory drugs on fracture healing in children: A systematic review494

Stroud S, Katyal T, Gornitzky AL, Swarup I

Prosthetic joint infection of the hip and knee due to Mycobacterium species: A systematic review503

Santoso A, Phatama KY, Rhatomy S, Budhiparama NC

Prophylactic fixation of the unaffected contralateral side in children with slipped capital femoral epiphysis 
seems favorable: A systematic review

515

Vink SJC, van Stralen RA, Moerman S, van Bergen CJA



WJO https://www.wjgnet.com II May 18, 2022 Volume 13 Issue 5

World Journal of Orthopedics
Contents

Monthly Volume 13 Number 5 May 18, 2022

CASE REPORT

Intramedullary bone pedestal formation contributing to femoral shaft fracture nonunion: A case report 
and review of the literature

528

Pasque CB, Pappas AJ, Cole Jr CA

Extensive adhesion formation in a total knee replacement in the setting of a gastrointestinal stromal tumor: 
A case report

538

Mitchell S, Lee A, Stenquist R, Yatsonsky II D, Mooney ML, Shendge VB



WJO https://www.wjgnet.com III May 18, 2022 Volume 13 Issue 5

World Journal of Orthopedics
Contents

Monthly Volume 13 Number 5 May 18, 2022

ABOUT COVER

Editorial Board Member of World Journal of Orthopedics, Farid Amirouche, MS, PhD, Professor, Department of 
Orthopedics Surgery, University of Illinois at Chicago, Chicago, IL 60612, United States. amirouch@uic.edu

AIMS AND SCOPE

The primary aim of World Journal of Orthopedics (WJO, World J Orthop) is to provide scholars and readers from 
various fields of orthopedics with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJO mainly publishes articles reporting research results and findings obtained in the field of orthopedics and 
covering a wide range of topics including arthroscopy, bone trauma, bone tumors, hand and foot surgery, joint 
surgery, orthopedic trauma, osteoarthropathy, osteoporosis, pediatric orthopedics, spinal diseases, spine surgery, 
and sports medicine.

INDEXING/ABSTRACTING

The WJO is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (Web of 
Science), Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and 
Technology Journal Database, and Superstar Journals Database. The 2021 edition of Journal Citation Reports® cites 
the 2020 Journal Citation Indicator (JCI) for WJO as 0.66. The WJO's CiteScore for 2020 is 3.2 and Scopus CiteScore 
rank 2020: Orthopedics and Sports Medicine is 87/262.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Yi Yuan; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Orthopedics https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2218-5836 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

November 18, 2010 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Massimiliano Leigheb https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http://www.wjgnet.com/2218-5836/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 18, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/2218-5836/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJO https://www.wjgnet.com 528 May 18, 2022 Volume 13 Issue 5

World Journal of 

OrthopedicsW J O
Submit a Manuscript: https://www.f6publishing.com World J Orthop 2022 May 18; 13(5): 528-537

DOI: 10.5312/wjo.v13.i5.528 ISSN 2218-5836 (online)

CASE REPORT

Intramedullary bone pedestal formation contributing to femoral shaft 
fracture nonunion: A case report and review of the literature

Charles B Pasque, Alexander J Pappas, Chad A Cole Jr

Specialty type: Orthopedics

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Hosseini MS, Iran; 
Wang YJ, China

Received: August 28, 2021 
Peer-review started: August 28, 
2021 
First decision: November 17, 2021 
Revised: November 28, 2021 
Accepted: April 25, 2022 
Article in press: April 25, 2022 
Published online: May 18, 2022

Charles B Pasque, Alexander J Pappas, Department of Orthopaedic Surgery and Rehabilitation, 
University of Oklahoma College of Medicine, Oklahoma City, OK 73104, United States

Chad A Cole Jr, University of Colorado School of Medicine, Aurora, CO 80045, United States

Corresponding author: Charles B Pasque, MD, Professor, Program Director, Team Physician, 
Department of Orthopaedic Surgery and Rehabilitation, University of Oklahoma College of 
Medicine, 800 Stanton L. Young Blvd, AAT-3400, Oklahoma City, OK 73104, United States. 
charles-pasque@ouhsc.edu

Abstract
BACKGROUND 
Femoral shaft fracture is a commonly encountered orthopedic injury that can be 
treated operatively with a low overall delayed/nonunion rate. In the case of 
delayed union after antegrade or retrograde intramedullary nail fixation, fracture 
dynamization is often attempted first. Nonunion after dynamization has been 
shown to occur due to infection and other aseptic etiologies. We present a unique 
case of diaphyseal femoral shaft fracture nonunion after dynamization due to 
intramedullary cortical bone pedestal formation at the distal tip of the nail.

CASE SUMMARY 
A 37-year-old male experienced a high-energy trauma to his left thigh after 
coming down hard during a motocross jump. Evaluation was consistent with an 
isolated, closed, left mid-shaft femur fracture. He was initially managed with 
reamed antegrade intramedullary nail fixation but had continued thigh pain. 
Radiographs at four months demonstrated no evidence of fracture union and 
failure of the distal locking screw, and dynamization by distal locking screw 
removal was performed. The patient continued to have pain eight months after 
the initial procedure and 4 mo after dynamization with serial radiographs 
continuing to demonstrate no evidence of fracture healing. The decision was 
made to proceed with exchange nailing for aseptic fracture nonunion. During the 
exchange procedure, an obstruction was encountered at the distal tip of the failed 
nail and was confirmed on magnified fluoroscopy to be a pedestal of cortical bone 
in the canal. The obstruction required further distal reaming. A longer and larger 
diameter exchange nail was placed without difficulty and without a distal locking 
screw to allow for dynamization at the fracture site. Post-operative radiographs 
showed proper fracture and hardware alignment. There was subsequently 
radiographic evidence of callus formation at one year with subsequent fracture 
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consolidation and resolution of thigh pain at eighteen months.

CONCLUSION 
The risk of fracture nonunion caused by intramedullary bone pedestal formation can be mitigated 
with the use of maximum length and diameter nails and close follow up.

Key Words: Nonunion; Femoral shaft fracture; Diaphysis; Fracture fixation; Antegrade intramedullary nail; 
Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Femoral shaft fracture nonunion after surgical fixation is a rare complication known to be 
associated with infection, anatomic abnormalities, hardware failure, and other aseptic etiologies. It is now 
known that intramedullary bone pedestal formation can also be a cause of nonunion after fracture 
dynamization. In order to prevent this complication, surgeons should elect to use a maximal length 
intramedullary nail during initial fixation and follow up closely if the patient is showing signs of delayed 
union.

Citation: Pasque CB, Pappas AJ, Cole Jr CA. Intramedullary bone pedestal formation contributing to femoral shaft 
fracture nonunion: A case report and review of the literature. World J Orthop 2022; 13(5): 528-537
URL: https://www.wjgnet.com/2218-5836/full/v13/i5/528.htm
DOI: https://dx.doi.org/10.5312/wjo.v13.i5.528

INTRODUCTION
Diaphyseal femur fractures treated with reamed intramedullary nail fixation have a low incidence of 
nonunion[1-5]. Nonunions have been found to occur secondary to infection and a variety of aseptic 
etiologies. Aseptic nonunions have been associated with fracture instability, distraction, malalignment, 
large bony defects, and open fractures. These procedure and fracture associated factors prevent 
adequate blood supply to the fracture site and impede the healing response. Patient factors have also 
been linked to nonunions in some series. These may be factors that lead to poor blood supply such as 
vascular disease, diabetes, and smoking. Others have a more direct effect on the healing process by 
impeding the immune response and preventing the proper balance of osteoblast/osteoclast activity. 
These include the use of non-steroidal anti-inflammatory drugs (NSAIDs), use of steroids, advancing 
age, malignancy, and diabetes mellitus[6-11].

When an aseptic fracture nonunion occurs after intramedullary nail fixation, there are multiple 
methods of revision that have been studied and proven to be effective. Such methods include, nail 
dynamization, exchange nailing, and augmentative plating[4,5]. Causes of non-union after revision have 
been found to be similar to that of non-union after initial fixation, though the rare incidence of repeat 
non-union has led to sparse data on the topic. We present a unique case of mid-shaft femur fracture 
nonunion after nail dynamization due to intramedullary bone pedestal formation.

CASE PRESENTATION
Chief complaints
A 37-year-old white male presented to our clinic with 5 mo of left thigh pain with activity.

History of present illness
The patient’s symptoms began when he was involved in a motocross accident in which he came down 
hard from a jump. He remarkably was able to hop to his car and drive himself to a nearby hospital 
where he was found to have an obvious deformity of the left thigh. Subsequent evaluation was 
consistent with an isolated, closed, left mid-shaft femur fracture.

The patient underwent reamed antegrade intramedullary nail fixation of his left femur fracture at an 
outside hospital. Post-operative recovery was unremarkable except that he continued to have problems 
with left thigh pain during activity. Four months after his initial surgery, he was found to have broken 
his single distal locking screw, and he underwent distal locking screw removal for nail dynamization at 
the outside hospital. Left thigh pain with activity persisted five months post-operatively prompting 
presentation to our clinic.

https://www.wjgnet.com/2218-5836/full/v13/i5/528.htm
https://dx.doi.org/10.5312/wjo.v13.i5.528
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History of past illness
The patient had no relevant previous medical history.

Personal and family history
The patient had no relevant personal or family medical history.

Physical examination
The patient had a well-healed incisions without evidence of infection. He had left thigh pain to 
palpation and with weight bearing.

Laboratory examinations
Baseline laboratory studies including an erythrocyte sedimentation rate were unremarkable.

Imaging examinations
Post-operative radiographs from the outside hospital showed placement of 9 mm × 380 mm Russell-
Taylor Delta II antegrade intramedullary nail through a left transverse mid-shaft femur fracture with 
single distal interlocking screw (Figure 1A and B). Radiographs obtained four months post-operatively 
at the outside hospital revealed breakage of the distal interlocking screw and no evidence of fracture 
union (Figure 2A and B). After presentation to our clinic, the decision was made to continue with 
normal weight bearing activity and obtain serial radiographs. Radiographs obtained 8 mo post-
operatively continued to reveal no evidence of fracture union (Figure 3A and B).

FINAL DIAGNOSIS
Aseptic nonunion of left femoral shaft fracture.

TREATMENT
The decision was made to proceed with exchange intramedullary nailing of the left femur.

Surgery
During nail extraction, attempts to pass a smooth-tip guide wire through the nail prior to removal were 
unsuccessful due to resistance at the nail tip (Figure 4A and B). The nail was subsequently removed 
with an appropriate nail extractor. Following nail removal, a standard guide wire was inserted into the 
canal without difficulty until it reached the point in the distal femur where the nail tip was previously 
seated. Again, the guide wire met resistance. Under magnified fluoroscopy, it appeared that there was a 
pedestal of cortical bone formation in the canal at this point (Figure 5A).

In order to breach the bony pedestal, the starting reamer was used to ream past the obstruction into 
the distal femoral meta-diaphyseal flare (Figure 5B). The ball-tip guide wire was then passed without 
difficulty to the physeal scar. The intramedullary canal was then reamed over the guide wire sequen-
tially from 9 to 14 mm in 0.5 mm increments. The intramedullary reamings were saved for bone grafting 
and then inserted to the level of the fracture with the exchange tube. The bone graft was impacted using 
an 8 mm reamer at the fracture site. A 13 mm × 420 mm Russell-Taylor antegrade femoral nail was then 
inserted without difficulty. No distal locking screws were placed to allow fracture dynamization. Post-
operative films showed adequate fracture reduction and placement of the intramedullary nail and 
proximal locking screw (Figure 6A-C). Figure 5C shows final nail placement (solid lines) compared to 
old, more proximal nail placement (dashed lines). Intra-operative cultures were subsequently negative.

OUTCOME AND FOLLOW-UP
At 1 year follow-up there was evidence of callus formation at the fracture site but not full cortical 
consolidation (Figure 7A and B). By 18 mo the fracture appeared well consolidated, and the patient had 
resolution of his thigh pain (Figure 8A and B).

DISCUSSION
Femoral shaft fracture nonunion is uncommon and is usually the result of aseptic etiologies. Nonunion 
following reamed antegrade intramedullary nail is a rare complication, occurring in 1%-2.2% of cases in 



Pasque CB et al. Intramedullary bone pedestal contributing to nonunion

WJO https://www.wjgnet.com 531 May 18, 2022 Volume 13 Issue 5

Figure 1 Post-operative radiographs of the left femur from outside hospital. A: Anterior-posterior radiograph showing transverse mid-shaft femur 
fracture with some comminution and Russell-Taylor Delta II 9 x 380 mm antegrade nail with single distal interlocking screw; B: Lateral radiograph showing the same.

Figure 2 Radiographs of the left femur from outside hospital obtained 4 mo post-operatively. A: Anterior-posterior radiograph showing broken 
distal interlocking screw and poor fracture healing; B: Lateral radiograph showing the same.

early series[1-3]. In a recent systematic review of 38 studies involving 2829 femoral shaft fractures, Koso 
et al[4] found a 3.1% rate of nonunion after antegrade nail fixation and nonunion rates of 2.9% and 6.1% 
for reamed vs unreamed nail fixation, respectively.

There are numerous methods that may be used in the treatment of femur fracture nonunions. With 
infections, exchange intramedullary nailing should be performed after appropriate irrigation and 
debridement of the canal followed by an appropriate 4–6-wk course of parenteral or oral antibiotics. 
Some surgeons advocate a two-stage approach using antibiotic-impregnated beads or rods prior to final 
nail insertion. Aseptic nonunions may be treated with nail dynamization, exchange nailing (EN), or 
plate fixation. Several adjuncts may be employed in combination with these techniques, including bone-
grafting, electrical stimulation, and bone morphogenetic protein or other bone growth supplements.

Fracture dynamization by distal locking screw removal is often attempted initially for delayed 
unions. This method provides the advantages of short procedure time with minimal soft-tissue 
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Figure 3 Radiographs of the left femur obtained 8 mo post-operatively. A: Anterior-posterior radiograph showing continued poor evidence of fracture 
healing despite prior distal interlocking screw removal; B: Lateral radiograph showing the same.

Figure 4 Illustration and radiograph of left femur obtained intra-operatively. A: Illustration of bone pedestal at tip of intramedullary nail blocking guide 
rod passage; B: Radiograph showing guide rod tip (inside intramedullary nail) unable to pass intramedullary bone pedestal (outlined).

dissection. Wu showed a 58% union rate with dynamization between 4 and 12 mo, but a high rate (21%) 
of femoral shortening of more than 2 cm[12]. In one meta-analysis, Vaughn et al[13] found a 66% 
(84/131) union rate with dynamization after nonunion though this rate increased to 82% (45/55) when 
treating delayed union. This provides evidence for the importance of close follow-up after 
intramedullary nailing as dynamization is most effective in the earlier windows of fracture healing. A 
review of the literature did not yield any reports of cases of post-dynamization union failure secondary 
to intramedullary bone pedestal formation.

The treatment of femoral diaphyseal fracture nonunion or delayed union of any etiology has been 
found to have a varied (53%-100%) rate of union following exchange reamed IM nail fixation (EN)[5,14-
25]. Due to the infrequency of nonunion, most case series examining outcomes of EN are of relatively 
small cohorts (n < 105). The largest of these series showed rates of union from 86%-100%[14-21]. Some 
smaller (n = 19) series have shown lower rates of union from 53%-58%[22,23]. Of note, four studies 
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Figure 5 Illustration of left femur intra-operatively. A: Showing femur after intramedullary nail removal. Guide rod tip still unable to pass distally in canal due 
to intramedullary bone pedestal; B: Showing starting reamer used to breach intramedullary bone pedestal; C: Showing new nail (solid lines) at area of wider, more 
distal meta-diaphyseal bone compared to old nail (dotted lines) at area of more proximal, narrow diaphyseal bone.

Figure 6 Illustration and fluoroscopic radiographs of left femur obtained intra-operatively. A: Illustration showing intramedullary nail placed past 
bone pedestal; B: Anterior-posterior radiograph showing new, larger diameter intramedullary nail placed past bone pedestal; C: Lateral radiograph showing the same.

(including three meta-analyses) comparing EN to other methods of treatment for nonunion found rates 
of union from 64%-86%[5,13,24,25]. Infected nonunions have been shown to have union rates up to 90%-
100% with intramedullary nail fixation[26-28]. Despite some small studies reporting poor results, the 
majority of the literature supports EN as an effective and safe method of fixation.

Advantages of exchange intramedullary nailing include limited soft-tissue dissection and periosteal 
blood supply disruption, full post-operative weight-bearing, and early active rehabilitation. Complic-
ations include persistent nonunion, infection, and hardware failure[12,21,22,26]. Current recommend-
ations call for over-reaming the canal 1-3 mm and replacing the extracted nail with one of a larger 
diameter[5,7,19-21,23].

Plating techniques are sometimes employed in treating nonunions when dynamization and/or 
exchange nailing have failed. When large bony defects are present and open bone-grafting techniques 
are employed, plating techniques are often preferred for stabilization. Union rates of 91%-100% are 
observed with various plating techniques after removal of the failed nail[29-31]. Several case series have 
shown excellent results in patients treated with augmentative plating (AP) with retained IM nail after 
femoral shaft fracture nonunion with mean union rate of 86%-100%[24,32-36]. Two recent meta-analyses 
have shown a significantly higher union rate following AP with retained IM nail when compared to EN 
alone. In a systematic review of 21 studies involving 448 cases of nonunion after IM nailing for femoral 
shaft fracture, Medlock et al[25] reports union rates of 99.8% (190/191) and 74% (190/257) for AP and 
EN, respectively. In another systematic review of 3 studies involving 232 nonunions, Luo et al[5] found 
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Figure 7 Fluoroscopic radiographs of left femur obtained intra-operatively. A: Anterior-posterior radiograph one year post-operatively showing early 
callous formation but incomplete fracture healing; B: Lateral radiograph showing the same but at increased magnification.

Figure 8 Radiographs of the left femur obtained 18 mo post-operatively. A: Anterior-posterior radiograph showing evidence of good fracture healing; B: 
Lateral radiograph showing the same.

union rates of 100% (113/113) and 86% (102/119) for AP and EN, respectively. Indications for AP 
include non-isthmic nonunion or isthmic nonunion with cortical defects or IM canal widening[37]. 
Advantages of AP over EN include lower rates of nonunion, shorter time to union, shorter operative 
time, and less intra-operative blood loss. Some of the disadvantages of plating include large soft tissue 
dissection, increased infection rate, and increased hardware failure.

Adjuncts to nonunion surgical interventions include bone-grafting, bone morphogenetic protein, 
electrical stimulation, and extracorporeal shock. When treating nonunion with AP, bone grafting is 
recommended and has been shown to produce excellent results with union rates of 88%-100%[24,29,32,
35-37]. Bone grafting can be implemented through open or closed (intramedullary over-reaming) 
techniques with equivalent efficacy (100% union)[38]. Closed methods have a shorter time to union[12] . 
Open methods require harvest from the iliac crest or the tibial condyle. General indications for open 
grafting include atrophic nonunions, large bony defects (> 5 mm), and fracture malalignment[33,38].
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Bai et al[39] obtained 16/17 fracture unions using plaster of Paris and bovine BMP composite implant 
at an average of 6 mo for femur fracture nonunion patients. In a systematic review comparing BMP and 
autologous grafting, Zhou et al[40] found BMP to have similar healing rates, improved limb function, 
and lower intraoperative blood loss, but with significantly higher hospitalization costs. While the 
literature on treatment of femoral nonunion with electrical stimulation is limited, electrical stimulation 
has shown some benefit for femur fractures[41], but is more commonly used and more successful with 
the treatment of tibia fracture nonunions[42].

There are several causes for the development of femoral shaft fracture nonunions following IM nail 
fixation and a number of methods to treat these complications. We propose a new etiology of delayed 
union or nonunion due to intramedullary cortical bone pedestal formation at the IM nail tip leading to 
failure of dynamization following distal locking screw removal. This complication may have been 
prevented with the use of a longer IM nail during the initial fixation or earlier dynamization. With the 
nail tip resting more distally in an area of increased intramedullary diameter, there would theoretically 
be a decreased opportunity for formation of an intramedullary pedestal of bone that could bridge the 
distance between the femoral cortices. Earlier dynamization would have also decreased the time 
available for bone pedestal consolidation within the femoral canal. If exchange intramedullary nailing is 
required, it is important to ream past the previous nail tip region to allow appropriate dynami-
zation/impaction of the fracture site. We also recommend not using distal interlocking screws in this 
situation unless the fracture pattern warrants it. Nonunion adjuncts may also be helpful such as bone 
graft and bone supplementation products or electrical stimulation.

The strengths of this case report include radiographs of the clinical course, a detailed description of 
the surgical techniques with deviations required to overcome the encountered complication, a 
discussion of how to clinically manage and prevent such pathology, and a review of all available 
literature on clinical management of femoral shaft fracture nonunion after intramedullary nail fixation. 
Weaknesses include limited access to some of the patient files from the outside hospital.

CONCLUSION
This case presentation and literature review covers the most recent literature on causes of femur fracture 
nonunion and methods of revision after intramedullary nail fixation. We propose a new etiology for 
femur fracture nonunion caused by intramedullary bone pedestal formation leading to failure of 
dynamization after distal interlocking screw removal. Through the use of intramedullary nails of 
maximum length and close fracture follow-up with early intervention when delayed or nonunion of a 
fracture is suspected, this rare complication can be prevented.
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