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Relationship Between Diameter and Load to Failure in Ceramic Femoral Heads

B. Sonny Bal, MD

Jason Lowe, MD

Nick Burlingame, PhD

Louis Serafin, MD

Introduction: Large diameter femoral heads confer increased range of motion and stability in total hip arthroplasty. In ceramic femoral heads, large diameters could also confer increased resistance to catastrophic rupture. The purpose of this study was to determine the possible correlation between the diameter and the burst strength of ceramic femoral heads.

Materials and Methods: Femoral heads made of implantgrade magnesia-stabilized zirconia were loaded to failure. All specimens were derived from the same manufacturing batch.

Three study groups were compared, each consisting of 10 femoral heads with the following diameter/neck length configurations, respectively: 22.2mm/0, 26mm/-3.5, and 28mm/

-3.5. Heads were fitted to a 12/14mm style trunnion (5.72° angle). Each trunnion was made of heat-treated implant grade Titanium alloy (Ti6V4Al ELI). A compressive load was applied through a copper washer on mild steel cone until mechanical failure of the head. The mean loads to failure were compared to detect statistical differences between study groups.

Results: 22mm/0 heads failed at a mean compressive load of 17,626 lbs.; 26mm/-3.5 heads at 32,637 lbs.; and 28mm/-3.5 heads at 43,539 lbs. These differences between study groups

were statistically significant (p <0.05). 

Conclusion: Modern manufacturing methods and material improvements have reduced, but not eliminated, the risk of ceramic femoral head breakage. The present data demonstrate that the load to failure increases with increasing diameter of the femoral head. These results suggest that in addition to hip stability, the increased resistance to failure caused by static loading may be another advantage of large-diameter ceramic femoral heads.

Dislocation of Primary and Revision Total Hip Arthroplasty

Paul F. Lachiewicz, MD

Elizabeth Soileau, RN

It has been suggested that the use of larger (36 and 40 mm) femoral heads against highly cross-linked polyethylene acetabular liners will reduce the prevalence of early dislocation after primary and revision total hip arthroplasty. This is a prospective, consecutive, non-randomized study comparing the prevalence of early dislocation after primary and revision hip arthroplasty with 36 and 40 mm femoral heads to those hips with smaller sized femoral heads. The authors established the specific indications for the use of these larger heads in primary and revision arthroplasty. Of 155 primary hips with follow-up of 1 to 3 years, 60 had a larger femoral head and 95 had a standard size head. The prevalence of early dislocation with 36 and 40 mm heads was 5% (3 of

60) compared to 0 (0 of 95) with 26, 28 or 32 mm heads. Of 83 revision hips, 30 had a larger femoral head and 53 had a smaller size head. There was no significant difference in the

prevalence of dislocation between larger (16.6%) and smaller (16.9%) femoral heads. Only one revision hip has been revised to a constrained component. There were no complications from the use of larger femoral heads. The use of larger femoral heads did not significantly reduce the prevalence of early dislocation after primary total hip arthroplasty in high risk patients or after revision hip arthroplasty.

Early Outcomes of Primary Total Hip Replacements with a Modified Two Incision

Approach

B. Sonny Bal, MD

Matthew Barrett, MD

Jason Lowe, MD

Introduction: The complications and technical difficulties associated with the MIS 2-incision surgical approach in primary total hip replacement have been well publicized. We report our early experience with 102 consecutive primary THAs done with this approach.

Materials and Methods: The procedures were performed in the supine position, without intraoperative fluoroscopy. Implant sizes, leg lengths, and the femur calcar cut were templated.

Acetabular preparation was done via a 3-4 centimeter incision using the Smith-Peterson surgical approach. Atapered femoral stem was passed posterior to the abductors through a second incision. The stem was inserted with broaching only. All critical steps, including implant positioning were done under direct visualization.

Results: Mean operative time was 77 minutes (range 66–127 minutes). Data were reviewed at 10 months after THA (range 8–14 months). No skin incision had to be extended during surgery,

nor the surgical approach changed in any hip. Thirteen patients (12.7 percent) had numbness on the lateral thigh, which resolved by the most recent follow up. In two patients (2%), the proximal end of the anterior incision drained serous fluid for several days after discharge from the hospital; neither one required antibiotics nor repeat surgery. No component required repositioning after implantation, and no intraoperative fractures were encountered. Mean acetabular cup abduction was 43.8 degrees (39.7–48.5), and all femoral components were within 3 degrees of varus or valgus alignment relative to the longitudinal axis of the femur. Mean leg

length discrepancy was 1.7 mm (range -1.3 mm to +3.7 mm). Mean hospital stay was 2.4 days (range 2–6 days); no patient required in-patient rehabilitation, or referral to a physical therapist

following discharge.

Conclusions: Provided that the surgeon has received appropriate training, and is familiar with the anatomy of the anterior thigh, primary total hip replacement can done safely with the MIS two-incision technique. Intraoperative fluoroscopy is not needed to perform the operation. The advantages of this procedureare the cosmetically appealing incisions, the preservation

of muscles and tendons, and superior recovery and return to function.

Surgical Technique to Reduce Perioperative Fractures of the Greater Trochanter Following THA

Cory L. Calendine, MD

Andrew A. Shinar, MD

Introduction: Displaced fractures of the greater trochanter during and immediately following total hip arthroplasty can cause significant morbidity including pain, limp and need for further surgical procedures. Limited data are available regarding patient risk factors, and no research identifies modifiable surgical factors. This study illustrates a simple operative technique

capable of significantly reducing perioperative greater trochanteric fractures.

Methods: 172 primary or conversion single-incision total hip arthroplasties were performed by a single surgeon in a tertiary care teaching center between January 2002 and April 2004. The standard approach used was the Hardinge direct lateral. For the first 124 cases (Group A), the femoral neck was prepared using an oscillating saw for both the vertical and horizontal

cuts. During the remaining 48 cases (Group B), a reciprocating saw was used for the vertical femoral neck cut to limit possible violation of the infero-lateral corner at the base of the trochanter. By retrospective comparative case series, these groups were analyzed for incidence of displaced perioperative greater trochanteric fractures and associated patient factors.

Results: The incidence of greater trochanter fracture was 8.1% (10 of 124) in Group A and 0% (0 of 48) in Group B, p <0.05. Nine of 10 fractures occurred in females. One fracture required surgical intervention subsequently. 

Discussion and Conclusion: Operative technique during total hip arthroplasty can significantly decrease the incidence of perioperative fractures of the greater trochanter independent of uncontrollable patient factors. Alteration of the usual means of femoral neck osteotomy is warranted with the direct lateral approach.

Polyethylene Wear at 7–11 Years with a Modular Titanium Acetabular Component with a New Locking Mechanism

John B. Hubbard, MD

Elizabeth S. Soileau, RN

Paul F. Lachiewicz, MD

The Harris-Galante I and II acetabular components were notable for high rates of wear, osteolysis, liner motion and backside wear. This is a prospective, consecutive study of the

Trilogy acetabular component, a modular, titanium fiber metal component with a new polyethylene locking mechanism. Of 170 consecutive primary total hip arthroplasties performed

with this component between 1994–1997, 110 had a mean follow-up of 8.44 years (range 7–11 yrs). The liners were fabricated of conventional (not XLP) polyethylene, sterilized by irradiated in nitrogen. Clinical evaluation was performed using the Harris Hip Score. Radiographs were analyzed for radiolucent lines, osteolysis and polyethylene wear. The mean wear rate was 0.085 mm/yr (0.001–0.3 mm/yr). Younger patients (50 years) had a significantly higher wear rate than older patients (>50), 0.122 mm/yr (0.01–0.3 mm/yr) vs. 0.068 (0.001–0.26 mm/yr) mm/yr, respectively. No acetabula were revised for loosening or osteolysis. Five liners were exchanged during femoral revision. Pelvic osteolysis was seen in only three hips, and one hip had radiolucent lines in all three acetabular zones.

We report the lowest polyethylene wear rates for this length of follow-up, which may be related to the new locking mechanism and decreased backside wear of this modular acetabular component.

Muscle Strain During 3-D Computer Simulated MIS Total Hip Arthoplasty

Michael J. Grecula, MD

William L. Buford, Jr., PhD

Jason P. Norcross, MD

Introduction: The total hip arthroplasty (THA) procedure involves extreme positioning of the limb to accomplish the tasks of hip dislocation, acetabular preparation, femoral preparation,

and component insertion. With the increasing interest in minimally invasive “muscle sparing” THA, knowledge of the strain and elongation of the individual muscles around the hip during these maneuvers is important.

Methods: A whole-body kinematic simulation developed in our lab was used to interactively move the lower limb into the positions needed to perform a total hip arthroplasty using a

minimally invasive posterior approach. During the simulation, joint angles, muscle origin to insertion path lengths, and moment arms were monitored. Comparisons were made at

four static positions corresponding to the leg position with hip dislocation, acetabular preparation, femoral preparation, and component insertion. Resting muscle fiber length was measured during a fresh cadaver dissection and also calculated using the whole body kinematic structure. Muscle strain was then calculated as change in fiber length relative to resting length.

Results: Over all of the muscles studied, the measured strain ranged from 89% to 277%. The average strain was 157%, with a standard deviation of 57%. The lowest strain was seen in the

anterior fibers of the gluteus medius. The quadratus femoris underwent the greatest strain, ranging from 207% in the hip dislocation position to 277% in the femoral component insertion

position.

Discussion and Conclusion: Much of the posterior muscle architecture was placed at or beyond the ultimate tensile strength of fresh cadaver or living muscle as reported in the literature. This highlights the importance of considering the potential for indirect trauma to the peri-articular muscles during a minimally invasive approach. This 3D kinematic simulation can be a valuable tool in developing and evaluating different MIS approaches which can minimize direct and indirect tissue trauma.

SPECIAL FOCUS PRESENTATION

Surface Replacement – Where are we now?

Riyaz H. Jinnah, MA, FRCS

MIS Sub-Vastus Approach to Total Knee Replacement

B. Sonny Bal, MD

Jason Lowe, MD

Nick Burlingame, PhD

Louis Serafin, MD

The minimally invasive sub-vastus surgical approach to total knee replacement is a technique that the author has used in a consecutive series of patients, with safe and reliable outcomes.

The purpose of this presentation is to illustrate the technique, and describe the short-term outcomes of a consecutive cohort of patients. 

A midline incision is made, with a slight curve to the incision to facilitate retraction without maceration or extension of the incision from tension. An 8–10 centimeter incision is sufficient to address all but the most difficult of knee exposures. The medial border of the vastus medialis muscle (VMO) is identified, and separated from the medial retinaculum with the electrocautery knife. The VMO is next separated from the underlying knee capsule and synovium with a finger, and elevated from the intermuscular septum. The synovial layer is now cut to perform the arthrotomy, and the patella is turned on its lateral edge. The patella cut is made in extension, and a patella protector left in place until ready to implant the patella trial and component. Resection of osteophytes from the lateral femoral condyle assists exposure. 

In a consecutive series of 115 total knees so performed, one DVT occurred, and one patella component had to be revised for loosening when a patient fell six weeks after surgery. No other complications occurred. The preservation of the VMO on the patella, and the lack of a tourniquet led to early return of function, with most patients requiring no outpatient physical therapy. Mean incision length was 10.1 centimeters (range 7.8–12.5 cm). This minimally invasive approach to knee replacement surgery is easy to learn, amenable to step-wise learning, and did not result in a higher incidence of complications compared to standard techniques even early in the surgeon’s

experience.Retraction of the tendon of the VMO allows placement of the patella into the lateral gutter. The distal femoral cut is made using IM instruments, followed by the tibial cut. The space created allows femoral size measurement, and final femoral cuts can be made. Flexion and extension gaps are measured and ligamentous balancing is performed with trial components. We use uncemented implants, without a tourniquet for routine TKA. Implantation of a monoblock

tibial component made with trabecular metal. requires visualization and exposure of the entire tibial plateau, and this has been possible with reasonable retraction. Closure is performed

without a drain. Intra-operative heparin and postoperative aspirin are used for DVT prophylaxis. Full weight-bearing is permitted, with home physical therapy after discharge.

The Use of Tibial Modularity in Revision TKA: Indications and Results

Paul F. Lachiewicz, MD

Elizabeth Soileau, RN

Partial revision TKA and tibial liner exchange remain controversial, with several studies reporting poor results. The author has developed strict criteria for liner exchange and partial

revision TKA.

Over a 6-year interval, one surgeon has performed 23 revision TKAs which included tibial liner exchange. The indications for revision were: flexion instability: 6, debridement infection:

4, loose femoral component: 3, tibial polyethylene wear and patella revision: 3, tibial polyethylene wear only: 2, recurrent hemarthrosis: 2, and other: 3. A variety of implants were

exchanged, but all were “contemporary”, with “good” locking mechanisms. There were 8 males and 15 females, with a mean age of 71 yrs. The implants had been in situ for a mean of 5.2

years (range 0.12–12 yrs).

At follow-up of 1–5 years, 21 revisions were considered successful, without additional surgery and good patient satisfaction. Using the HSS knee score, 9 knees were rated excellent, 10 good, 3 fair and 1 poor (re-revised for acute infection). One patient with a fair result has chronic synovitis, despite synovectomy and liner exchange. The mean pre-operation KS pain score was 48, and the post-operation score was 89. There was one mechanical complication: dislocation of patella, treated closed.

The criteria for successful tibial liner exchange are: well-fixed and well-aligned components; good long-term results of prosthesis; locking mechanism intact; knee can be balanced with

available liners; and osteolysis is small, without structural compromise. If these criteria are present, tibial liner exchange is likely to be successful.

Improved Accuracy of Acetabular Component Position and Leg Lengths with the Two Incision Total Hip Replacement Technique

Andrew A. Shinar, MD

Cory L. Calendine, MD

Introduction: Originators of the two incision hip replacement technique have reported excellent clinical results. Recent studies, however, have questioned the accuracy involved with this

method, particularly during the surgeon’s so-called learning curve. We sought to determine whether a non-originating surgeon during his learning curve could place components with

appropriate accuracy with this method. 

Methods: Twenty-seven consecutive hip replacements performed between July 2003 and March 2004 using the two incision technique were closely matched by height and weight with an equal number of control, small incision arthroplasties. All of the two incision surgeries were performed prior to the surgeon’s fiftieth two incision case. We assessed immediate post-operative films for leg length discrepancy and acetabular abduction position, and compared the two groups by chi

square analysis.

Results: Leg length accuracy and abduction angle were significantly superior with the two incision technique. No arthroplasty performed with the two incision technique had a leg

length discrepancy of more than seven millimeters, versus six in the control group (p <0.01). The abduction of two cups fell outside the 35–49 degree range in the two incision group, while ten did so in the control group (p <0.01).

Discussion and Conclusion: In this study, we have shown that a non-originating surgeon during his so-called learning curve can place acetabular components and equalize leg lengths with superior precision using the two incision technique. We believe the fluoroscopic control and supine position greatly enhance the surgeon’s accuracy, and more than compensate for the potentially decreased direct vision with this technique.

Tibial Tubercle Osteotomy (TTO) in 2nd Stage Total Knee Arthroplasty (TKA)

Reimplantation Following Infection: Results and Technical Considerations

R. Stephen J. Burnett, MD, FRCS(C)

Ryan M. Nunley, MD

William J. Maloney, MD

John C. Clohisy, MD

Introduction: Infection in TKA is a devastating yet common complication. Two-stage reimplant procedures are performed in the treatment of this condition. The purpose of this study was to evaluate the clinical, radiographic, complications, and patient satisfaction results of 2nd stage reimplantation revision TKA with the use of a TTO. Technical aspects of TTO length, fixation, bypass, and complications are reported.

Methods: From 1996–2004, our database identified 25 revision TKA (12% of 206 revision TKA) performed using a TTO. In 20 cases, the procedure was a 2nd stage reimplantions.

Demographics, infecting organism, Gustillo grade, clinical, radiographic, AORI defects, complications, patient satisfaction were evaluated prospectively. All patients were followed until radiographic union of the TTO.

Results: At a mean follow-up of 22 months (range 6–84), no patients were lost to follow-up. 24 (96%) TTO’s healed—1 requiring revision ORIF. Prior to reimplantation, patients had undergone a mean of 3.3 prior knee surgeries (range 2–8). Prior extensor mechanism procedures had been performed in 43% of knees. Methicillin resistant staphylococcus was the infecting organism in >50% of knees. 19 knees had a static cement spacer removed at revision. Time to 2nd stage reimplant was 39 weeks (range 15–68). Poor pre-operative range of motion and stiffness (mean arc 430, range 10–950) improved significantly post-operative (mean flexion 880 p<0.05). 13 (56%) knees required an adjunctive extensor procedure at the time of TTO. TTO length averaged 8.8 cm (range 8–10). Screws (15 knees), 2 mm cables (6), wires (4) were

used for TTO fixation. Mean stem bypass of the TTO was 63mm (-20 to 100). 21 (84%) patients were satisfied with the procedure, despite 8 knees (32%) requiring further surgery. 6 (24%) TTO complications occurred; 1 escape requiring fixation. All TTO’s had healed at recent follow up.

Conclusion: TTO is a useful procedure for exposure in 2nd stage revision TKA. TTO union is predictable (96%), despite technical complications. Recurrence of infection requiring further surgery did not compromise TTO results. Prior/concurrent extensor mechanism procedures were noted frequently.

Initial Experience with Navigation for TKA in a Community Setting

Ralph E. Carter III, MD

Paul F. Rush, MD

John A. Smid, MD

Whitney L. Smith, MD

Introduction: Malalignment in total knee arthroplasty has detrimental effects on surgical goals. In the US, 80% of TKAs are performed in hospitals and by surgeons with annual volumes

of less than 200 or 50, respectively. Heavily marketed computer-assisted navigation promises better componentalignment based on initial studies. The value of navigation to those who perform most TKAs is not proven. Learning curve effects and increased cost, complexity, and operative time are cited as arguments against its adoption.

Methods: A community hospital adopted navigation for primary knee replacement in 2003. Component alignment from 100 of the most recent conventional TKAs was compared with

that of a similar group from the initial navigation experience. CT hip-to-ankle scout images in coronal and sagittal projections, and axial images at the knee, allowed angular measurements

of tibial and femoral components in three planes. Learning curve effects on operative time and component alignment were analyzed.

Results: Except for axial alignment of the tibial component, outliers were largely eliminated in the navigated group, with 67% of navigated versus 23% of conventional knees having “good” alignment for five alignment parameters. Adding “good” and “fair” results, navigation outperformed conventional technique 98% to 68%. Learning curve effects on operative time were observed, but diminished to an institutional average of 46 seconds per case. No learning curve effect on component alignment was observed, with more ideal alignment was noted from the first navigated cases. Complication rates were similar and low for both groups.

Discussion and Conclusion: Navigation allows more precise alignment. It addresses range of motion and soft tissue balance quantitatively. Intramedullary instrumentation, with its blood

loss and embolization, is avoided. Navigation is a practical and valuable tool for community orthopedic surgeons and their patients. All surgeon-authors continue to use navigation for all primary and most revision TKAs.

Comparison of a Second and Third Generation Total Knee Arthroplasty with Respect to Patella Complications

Matthew T. Hummel, MD

Christopher H. Kavolus, MD

J. E. Jennings, Jr., MD

Introduction: The Insall-Burstein II (IBII) has been a standard total knee arthroplasty (TKA) implant option. However, multiple studies have shown a number of patellar complications.

The NexGen was designed with multiple advancements to create a more anatomical patellofemoral articulation. Thesemodifications included lateralization of the patellofemoral

joint articulation on the femoral component and a longer and deeper trochlear grove. Previous studies have shown a decrease in patellar complications with the use of NexGen systems. The purpose of this study is to compare the patellar complications between two retrospective cohorts of TKA patients treated with either the IBII or NexGen TKA systems.

Methods: This study is a retrospective review of two cohorts of consecutive patients (n = 101 in each group) after primary total knee arthroplasty performed by one of two senior joint

surgeons. The types and numbers of patellar and extensor mechanism complications were recorded. All patients had similar postoperative rehabilitation programs and were followed

for a minimum of four years. Complications recorded included patellar fractures, avascular necrosis, patellar clunk, and the need for lateral release. These complications were diagnosed by the surgeon at the time of surgery or during subsequent follow-up.

Our results demonstrated an overall trend of decreased patellofemoral complications associated with the NexGen PS system. The IBII has a statistically significant increase in patella fractures, avascular necrosis, and the need for lateral release. It is thought because of the alteration and adjustment to a more anatomical, extended design of the femoral component with improved patella modifications to increase the contact area this was achieved.

Results: There were 51 patellar complications in the IBII study cohort, and 22 patellar complications in the NexGen study cohort. Statistically significant differences were noted in

AVN (9 vs. 0, p <0.05) and mid-body patellar fractures (6 vs. 0, p <0.05) between the IBII and NexGen respectively. Overall, the IBII had a significant increase in patella complications

when compared with the NexGen system.

Conclusion: In our study, the NexGen system had fewer patellofemoral complications associated with primary TKAs than the IBII systems. These may be related to the design advancements of the NexGen over the IBII, including the modification to a more anatomical femoral component design and improved patella resurfacing techniques.

Tibial Post Failures in Posterior Stabilized Total Knee Arthroplasty

David Greenberg, MD

B. Sonny Bal, MD

Stephen Li, PhD

Kenneth Cherry, MD

In vivo failures of the polyethylene tibial post in posterior stabilized total knee arthroplasty have been reported previously. This paper describes an unusually high incidence of this complication

at an early follow-up in a consecutive series of posterior-stabilized total knee replacements.

Five hundred and sixty-four consecutive total knees performed by one surgeon with posterior stabilized components were reviewed at a mean follow-up of 40 months after surgery (range 14–83 months). Mean patient age was 64 years (46–81years). Mean body mass index was 31.1 (range 21.4–48.8). To stabilize the total knee in the absence of the posterior cruciate ligament, the polyethylene tibial post articulated with a cam on the femoral component as the knee was flexed. The polyethylene in this series had been sterilized with gamma irradiation in air, or in nitrogen, with vacuum packaging. Shelf aging of the inserts did not exceed five years from the date of manufacture. At the time of data review, seventy knees in 62 patients (12%) had required a second procedure because of an acute rupture of the tibial post during mid- to deep knee flexion. Knee range of motion, patient BMI, gender distribution, component alignment,

and age did not differ between patients in whom the post ruptured versus those without this complication. The tibial post sheared off at the base in each knee, and retrieved specimens showed oxidation of the polyethylene. Problems related to the tibial post, such as polyethylene wear, impingement, damage, and breakage have been reported previously in a variety of posterior stabilized total knee designs. The present report describes a high incidence of post failure in the short term when several risk factors, such as post impingement, suboptimal design, and polyethylene oxidation manifest together.

Vascularized Fibular Graft vs. Trabecular Metal in Early Osteonecrosis of the Hip:

Early Operative, Survival and Outcomes Analysis

Michael S. Shuler, MD

Michael D. Rooks, MD

James R. Roberson, MD

(Financial support was provided by Zimmer, Inc for the completion of this study.)

In treating early osteonecrosis of the hip, are porous tantalum implants equivalent to vascularized fibular grafting concerning intraoperative, postoperative and short-term outcomes? Consecutive stage I and II osteonecrosis patients receiving the implant were compared to a historical vascularized fibular graft control group from the same surgeon and institution. Time of surgery, blood loss, hospitalization, PCA use, transfusions, graft survival and outcomes were compared. Implant surgical time and blood loss were reduced (p <0.00001). There was less hospitalization, PCA use, and blood transfusions in the implant population (p <0.00001). There was an

86% survival rate at an average of 39 months for the implant group. Kaplan-Meier analysis at 39 months was 67% and 86% for the fibular graft and implant respectively (p = 0.21). Based on

Harris Hip Scores, all 19 (86%) implants resulted in good to excellent outcomes. Porous tantalum implants are associated with less intraoperative and postoperative morbidity.

Early outcomes demonstrate these implants are a viable option when compared to vascularized fibular grafting for treating early stage osteonecrosis. Continued follow up will be necessary

to determine the long-term success of this therapy.
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Metastatic Bone Disease: What Do You Need to Know

Frank J. Frassica, MD

American Academy of Orthopaedic Surgeons (AAOS) Presentation

E. Anthony Rankin, MD, Second Vice President
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Mr. Gene Wurth, President and CEO
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Moderator: Champ L. Baker, Jr., MD

Prevalence of Saphenous Nerve Injury after Autogenous Hamstring Harvest: An

Anatomic and Clinical Basis for Sartorial Branch Injury

Brett Sanders, MD

Robert H. Rolf, MD

John Xerogeanes, MD

Walter McClelland, BS

Background: Although injury to the infrapatellar branch of the saphenous nerve (IPBSN) has been well described as a complication of knee arthroscopy, injury to the sartorial branch of the saphenous nerve (SBSN) has received little attention in the literature.

Hypothesis: The SBSN is damaged during blind tendon harvest. 

Methods: Surveys pertaining to saphenous nerve sensory changes were sent to patients undergoing arthroscopically assisted ACL reconstruction with hamstring autograft. Eleven

cadavers were then dissected to identify the relationship of the saphenous nerve to the hamstring tendons and accessory insertions.

Results: Post-operative saphenous nerve paresthesias were present in 74% of patients surveyed. Injuries to both branches occurred in 32% of patients, while isolated paresthesias in the

SBSN and IPBSN distribution affected 23% and 19%, respectively. The saphenous nerve was intimately associated with the gracilis for 4.6 cm in the distal thigh, from 7.2 cm (6.4–

9.3) to 11.8 cm (7–13.2) proximal to its insertion. Accessory tendon insertions were present in reproducible locations with respect to the distal insertion site of the tendons. For the gracilis,

accessory bands were located at 2.5 cm (2.2–3.4 cm), 5.5 cm (3.3–9.0 cm), and 6.5 cm (6.4–6.5 cm) from the distal insertion. The semitendinosus had bands at a mean of 3.8 cm, 5.1 cm, 6.5 cm from the distal insertion.

Conclusions: The SBSN is at higher risk for injury during hamstring ACL reconstruction than noted previously. The close proximity of the saphenous nerve with the gracilis tendon likely predisposes it to damage during passage of the tendon stripper. The potential for saphenous nerve injury associated with autogenous hamstring harvest should be discussed with the patient preoperatively, both for patient educa tion and to prevent adverse medicolegal sequelae. Using a

systematic approach to accessory hamstring fascial bands may provide a safer, more effective means of harvesting these tendons.

Motocross Injury Surveillance Data Gathered by a Unique Sports Medicine Program

Stephen Augustine, DO

Aaron Bates, MD

Introduction: Athletes are at risk of injury, and motorcycle riders are no exception. Past experience has demonstrated the need for medical coverage at athletic events. Motocross (MX)

is a professional motorcycle racing sport that historically had inadequate care and no structured sports medicine program. The purpose of this paper is to disseminate initial data regarding

the incidence of motocross injuries.

Methods: Data were obtained from personal records of the event physician, and are presented as descriptive data.

Results: Results from the 2001 Outdoor National MX season are as follows. The mean number of racers per event was 203. Twenty-eight of the racers (13.6%) were involved in potential

injury incidents each weekend. Eight racers per weekend event (4%) sustained a serious injury. Serious injuries were those, which required transport to hospital, fracture, dislocation, spine injury, concussion, dehydration, or a complex injury causing time-off. When analyzed by body part, 15% occurred to the lower limb, 32% to the upper limb, 7% to the spine, 16% to the head, 9% to the torso, and 23% categorized as miscellaneous, including; hard falls, burns, eye injuries,

punctures, and dehydration.

Discussion and Conclusions: These data indicate that motocross racers are at high risk for minor and serious injury. Providing quality sports medical care to these injured athletes

allows participation with confidence as well as affords an opportunity for physician education in matters of importance regarding health issues. Finally, we believe that this unique medical support may help avoid unnecessary visits to emergency departments, which would contribute to an already overburdened emergency system. We also intend to use these data to make improvements in track design, organization of services, and safety equipment, and to make the general medical community aware of the injuries that occur in this unique sport.

3D Repair: Treatment of Delaminated Rotator Cuff Tears

Prithviraj Chavan, MD

Keith D. Nord, MD, MS

Introduction: Rotator cuff repair involves visualizing the subacromical space while passing sutures. By only viewingthe bursal surface during repair, the cuff is evaluated in only 2-

dimensions. Some tears can be handled this way, but delaminated tears have a 3-dimensional component. Viewing only the bursal surface can cause failure to incorporate the articular

side. If a repair only captures the bursal portion, a partial articular surface tear avulsion (PASTA) lesion is produced. A technique is presented where the 3-dimensional anatomy of the cuff is addressed by visualizing suture passage from the glenohumeral and subacromial space.

Methods: Two Cadaveric shoulders and 10 instrument passes on 10 and 15 mm delaminated tears of the supraspinatous were performed. Measurements were made using an Absolute

Digimatic Caliper (Mitutoya, Kawasaki, Japan). Comparisons were made between ExpressSew (Surgical Solutions), Viper and Penetrator (Arthrex, Naples, FL).

Results: When a 10 mm delaminated tear is not identified, jawed instruments such as ExpressSew and Viper captured both tear layers 20% and 10% of the time. With 15mm delaminated tear the capture rates decreased to 0%. The Penetrator captured both layers 80% (10 mm tear) and 60% (15 mm tear). All instruments captured both layers 100% for both 10 and 15

mm tears when delamination is identified and the articular side retracted.

Discussion and Conclusion: Anterolateral portal allows direct suture passage through delaminated tears. Visualization in the glenohumeral joint confirms the articular side is captured.

This portal is commonly used for anchor placement. Cadaveric studies show this portal is far from neurovascular structures. The same incision can be used for anchor placement and suture passing.

Surgical Recreation of the Rotator Cuff Footprint with a Double-Row Arthroscopic

Suture Anchor Technique

S. Ashfaq Hasan, MD

David Wassell, MD

Increased attention has been paid recently to the ability to accurately recreate the anatomic footprint of the torn rotator cuff as it is thought that both healing potential as well as the

strength of the repair may be enhanced. Arthroscopic repairs have traditionally been done with a single-row of suture anchors (SR). There have been recent clinical reports of a double-row suture anchor arthroscopic repair (DR) which has been advocated as a technique to improve cuff fixation and footprint reproduction. Previous anatomical studies have suggested that a SR repair is inferior to an open transosseous (TOS) technique in this regard. However at the time we conducted this study there was no published anatomic studies investigating the ability of the DR technique to improve footprint reproduction.

The aim of our study was to examine the results of modifying the SR repair and comparing this to both a TOS and a DR repair. Full-thickness rotator cuff tears were created in ten human cadaver shoulders. The area of exposed footprint was documented using digital calipers. Each tear was then sequentially repaired by each individual technique (SR, DR, TOS). After each repair the area of reconstructed footprint was measuredand compared with the pre-repair value.

Our results showed the DR repair came quite close to recreating the original footprint (91.1% of the original) while the SR and the TOS repairs only marginally recreated the original footprint (27.3% and 49.3%, respectively). There was a significant difference between the area of repaired footprint between the DR and the SR repairs (p <0.05). There was not a significant difference between the SR and TOS techniques. We concluded that the DR repair better recreates the insertional footprint of the supraspinatus than the SR repair and there is no significant difference when compared to the TOS technique.

Treatment of Posterior SLAP and Labral Lesions

Keith D. Nord, MD, MS

Prithviraj Chavan, MD

Introduction: Posterior labral and SLAP Lesions comprise a large percentage of labral pathology. Most attention has been paid to anterior Bankart lesions and SLAP tears. The posterior labrum constitutes 50% of the labrum and Type II SLAP A, B and C have two categories with a posterior component. Nord and Ryu introduced SLAP VIII, IX and X which all have posterior components. Simple deduction suggests that a majority of labral tears may be posterior tears, yet little has been published in the literature on this area.

Methods: A retrospective review of 200 consecutive SLAP lesions performed by the senior author (KDN) was performed. Each was categorized using the classification system by Snyder

with modifications by Maffet and Nord. SLAP tears were divided into 10 types and Type IIA, B, C. The SLAPs with a posterior component were reviewed.

Results: Out of the 200 SLAP lesions reviewed, 137 contained a posterior labral component. Repair techniques involve anchor insertion through the posterolateral portal (Port of Wilmington), the Lateral Accessory Posterior Portal (LAP) and the Low Posterolateral portal. Suture retrieval through the labrum was performed utilizing the straight Penetrator (Arthrex, Inc.) through the High Posteromedial portal, the Medial Accessory Posterior Portal (MAP) and the Low Posteromedial portal. The anatomy of each portal is reviewed.

Discussion and Conclusion: More than 2/3 of SLAP tears include a posterior component. In addition, isolated posterior Bankart tears or posterior instability occurs. Additional portals

or instruments are necessary for repair of these posterior labral tears. Techniques for repairing these posterior labral lesions are demonstrated.

Delaminated Rotator Cuff Tears –Understanding the Tear is the Essence of Repair

Prithviraj Chavan, MD

Keith D. Nord, MD, MS

Rehan Yazdani

Introduction: Delaminated rotator cuff tears exhibit a separation between the articular and bursal side of the rotator cuff. This study details the incidence, classification and geometry

of delaminated rotator cuff tears, which is a common entity in practice. There is very little published information on delaminated tears, which leads to poor understanding of the tear,

incomplete repair and possibly a suboptimal outcome. 

Method: A retrospective review of 246 cases involving rotator cuff injuries was performed from September 2003–September 2005. Operative notes and intraoperative pictures showing the tear anatomy were reviewed. Arthroscopic repair was performed with Bio-absorbable anchors utilizing the anterolateral or the modified Neviaser portal for suture passage with a penetrating suture grasper.

Result: Delaminated tears can be classified as PASTA (Partial Articular Sided Tear Avulsion), BUST (BUrsal Sided Tear), full thickness tear with a retracted articular side and complex

delaminated tears. Cresentric, U-shaped, and L- shaped tears can all have a delaminated component. To adequately repair these tears it is important that all the layers of the tear are

inspected and repaired judiciously. Retraction of the articular side of the RCT, must be looked for and incorporated in the repair. Ninety-six cases (39.02%) were noted to have a delaminated

tear. Twenty-five cases (10.16%) had a PASTA, 10 (4.06%) BUST and 61 (24.79%) had a complete rotator tear with delamination.

Discussion and Conclusion: This classification provides insight into improving rotator cuff repair by identifying the delaminated tears and determining treatment by including all

the layers in the repair. Incomplete repair may result in fixing only the bursal tear, which then results in creation of a PASTA. This may progress and lead to a day one failure of repair. The basis of any repair begins with identifying the tear.

Suture Anchors in Repair of the Ruptured Patellar Tendon: A Biomechanical Study

Brandon D. Bushnell, MD

Introduction: Rupture of the patellar tendon is a disabling injury that usually requires surgical treatment. The standard method of repair involves placing suture loops through transpatellar

tunnels. The use of suture anchors in patellar tendon repair has not been previously described. A controlled laboratory study was performed with the hypothesis that no difference exists in the amount of gap formation during cyclic loading or in ultimate load-to-failure strength between the two methods of repair.

Methods: Six matched pairs of cadaveric knees were tested in a custom biomechanical apparatus based on an established model. Repairs were performed using either suture anchors with No. 2 FiberWire or transpatellar suture tunnels. Repeat testing was performed in the transpatellar tunnel group using two different types of suture – No. 5 Ethibond and No. 2 FiberWire. Gap formation across the repair site during 250 cycles of extension as well as ramp-up load-to-failure was measured for each repair.

Results: The mean gap formation across the repair site at 250 cycles was 4.1 mm for the suture anchor group, 6.7 mm for the FiberWire tunnel group, and 8.5 mm for the Ethibond tunnel

group. Mean load to failure was 779N, 730N, and 763N, respectively.

Conclusions: Statistically significantly less gap formation at 250 cycles and no difference in load to failure occurred with patellar tendon repairs performed with suture anchors as compared

to repairs performed with transpatellar tunnels. This newly described method, using suture anchors for repair of patellar tendon ruptures, may be clinically equal or superior to the established method of using transpatellar tunnels.

SPECIAL FOCUS PRESENTATION

SLAP Repairs—Technical Concerns and Complications

Scott D. Mair, MD

SLAP lesions were first classified by Snyder in 1990. Type II lesions are the most common that require repair. SLAP repair has become a common procedure, and methods of fixation have evolved over the past 15 years. Repair options include placement of suture anchors with arthroscopically tied knots, tacks, and other implants. Techniques involve choosing an appropriate angle for insertion of implants, which can be done through the rotator interval, the Nevaiser portal, or by traversing the rotator cuff medial to the muscle-tendon junction.

There are advantages and potential concerns of each approach.While SLAP repair is a relatively straightforward procedure, complications can occur. Observed complications related to

technical problems include loose anchors within the joint, broken or dislodged “absorbable” tacks, chondral damage from prominent implants, and rotator cuff injury related to portal

placement. Avoidance of these complications, and methods of managing them, will be discussed.

SESSION III—LOWER EXTREMITY

Moderator: John J. McGraw, MD

Persistent Genu Varus in Childhood and the Development of Medial Compartment

Arthritis of the Knee in Adults: Is There a Relationship?

Edward B. MacMahon, MD

Willie J. Banks, Jr., MD

Arthur Ward, DPM, LCDR USN

David Carmines, PhD

Medial compartment arthritis of the knee is a problem that affects a significant segment of our adult population. Treatment options for this problem include osteotomies and arthroplasties.

Osteotomies around the knee are not uniformly predicatable. Unicompartment arthroplasites do not have a long term track record and total joint arthroplasites may be an “overkill”.

Our work led us to believe that persistent bow legs in children may be more than a cosmetic problem. In fact when coupled with co-morbidities of obesity, incurrent disease and injury,

medial compartment arthritis of the knee might develop as a consequence of that problem. We have reviewed photographs and radiographs of 100 cases of physiologic bowing and Blount's disease and 100 full length radiographs of the lower extremities of adults with varus angulation and medial compartment arthritis.

In addition we simulated the vertical and eccentric loading patterns on long bones of the lower extremity using an Instron loading machine and aluminum cans to represent the columnar

architecture of the long bones. We were able to created similar eccentric loading patterns when the prosthetic knee and foot of above knee amputees were mal-aligned.

We conclude that there is a mechanical relationship between persistent bow legs in childhood and the subsequent development of medial compartment arthritis as adults.

Periacetabular Osteotomy for the Treatment of Perthes-Like Deformities of the Hip

Ryan M. Nunley, MD

John C. Clohisy, MD

Perry L. Schoenecker, MD

Introduction: Perthes-like deformities of the hips are characterized by proximal femoral abnormalities combined with secondary acetabular dysplasia. The optimal method of surgical

correction for these deformities remains controversial. Thus, we analyzed the results of the periacetabular osteotomy (PAO) for the treatment of Perthes-like deformities in skeletally

mature individuals.

Method: We retrospectively reviewed 20 patients (24 hips) who underwent periacetabular osteotomy for Perthes-like deformities. Intertrochanteric osteotomy was performed

simultaneously on 14 hips to optimize the reconstruction; one hip had a combined PAO with a greater trochanter advancement.

Results: The average age at time of operation was 22.7 years (range 12–44) and average follow-up was 2.7 years (range 6 months–6.6 years). Average Harris hip scores increased from

69.7 points preoperatively to 91.1 points at latest follow-up. Overall, 95% of patients (19 patients/23 hips) were satisfied with their results. Radiographically, the average anterior center

edge angle improved from -6.9 degrees preoperatively to 33.0 degrees postoperatively; lateral center edge angle improved from 2.3 degrees to 28.5 degrees postoperatively; the hip joint center was translated medially an average of 6.6 mm; and acetabular inclination (Tonnis angle) improved from an average of 25.0 to an average of 6.2 degrees. At latest follow-up, only 2 hips (8.3%) showed some progression of secondary osteoarthritis.

Conclusion: The PAO achieved reliable deformity correction

and very good early clinical results for patients with Pertheslike deformities with secondary acetabular dysplasia. We feel that the PAO in combination with femoral procedures has a

distinct advantage in treating these complex disorders.

Use of a Radiolucent Distractor in Hip Arthroscopy

Brandon D. Bushnell, MD

Stephen A. Hoover, MD

Christopher W. Olcott, MD

Laurence E. Dahners, MD

Purpose: Distraction of the hip joint plays an important role in hip arthroscopy by improving visualization of and access to
intra-articular structures. Distraction is usually performed

using a standard traction table and foot plate, with the patient in either the supine or lateral position. Since 1996 at our institution, we have used an inexpensive, free-standing, sterile

radiolucent distractor device to perform hip arthroscopy in the lateral position. The purpose of this study was to investigate the incidence of complications related to its use.

Methods: A detailed retrospective review of the medical record was performed for all patients who underwent hip arthroscopy between 1996 and 2005 at this institution, with specific screening for neurological and wound-related complications at the particular areas affected by the distractor device. 

Results: One-hundred and fifty-six cases of hip arthroscopy involving a variety of indications and arthroscopic procedures were performed on 146 patients in a ten year period. The overall

rate of minor complications related to the use of the distractor was 3.5%, and there were no serious complications.

Conclusions: Employment of this device during hip arthroscopy negates the need for a fracture table and enables the surgeon to remain sterile and still manipulate the traction apparatus intra-operatively. Its modular design and small size make hip arthroscopy possible in almost all settings, including outpatient operating rooms. Use of such a distractor device constitutes a safe and effective technique for the performance of hip arthroscopy.

A Biomechanical Study of Failure Using Intramedullary Screw Fixation of Jones Fractures

Nathan A. Mall, MD

Robin M. Queen, PhD

Richard R. Glisson, BS

James A. Nunley, MD

Introduction: Jones fractures are notorious for their poor union rates due to their occurrence in a vascular watershed area as well as motion caused by the many tendinous insertions. For these reasons, many surgeons have lowered their threshold for operative management of these fractures using intramedullary screws. Early failure of the construct may contribute to delayed unions, non-unions, or refractures following operative management. In this study we investigated the overall failure rate and the mechanism of failure of two screw designs, a partially threaded lag screw (PTLS) and a fullythreaded tapered screw (FTTS). We also examined the effects

of screw size, metatarsal curvature, and intramedullary canal and outer cortical diameter on failure rates.

Methods: 21 pairs of cadaver fifth metatarsals were radiographed and then an intramedullary screw was used to compress the Jones fractures. The constructs were cyclically loaded and the failure mechanism (fracture or screw pull-out) was noted. The ratio of the screw to canal diameter was calculated from the radiographs. Curvature of the bone was measured using concentric circles.

Results: 33% of the PTLS failed compared to 48% of the FTTS. The PTLS was more likely to fracture (6/21 versus 2/21), and the FTTS was more likely to pull out of the bone (7/21 versus 1/21), especially as the radius of curvature increased. Fractures occurred more frequently as screw diameter to outside diameter ratio on the AP radiograph increased, and pullouts occurred as the screw to outside diameter ratio on the AP and lateral radiograph decreased.

Discussion and Conclusion: This study demonstrates that there is a difference in the mechanism of failure of these two screw designs. Our results indicate that pre-operative templating

may reduce early complications. Another promising finding was that constructs achieving greater than 80N of compression did not fail even at forces twice normal weight bearing.

SPECIAL FOCUS PRESENTATION

Stress Fracture: Current Status

Angus M. McBryde, Jr., MD
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Who Can Benefit From a Free Vascularized Fibular Graft to the Femoral Head for

Osteonecrosis?

James R. Urbaniak, MD
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Moderator: C. Lowry Barnes, MD
Analysis of a Dynamic Construct for Prevention of Adjacent Level Degeneration in the Lumbar Spine

Antonio E. Castellvi, MD

David Pienkowski, PhD

Sunil Saigal, PhD

Hao Huang, PhD

Deborah H. Clabeaux, RN

Increased stresses generated at the disc adjacent to a fusion accelerate deterioration of that disc. New load sharing instrumentation is available, but the biomechanics of these systems are incompletely understood. This study was conducted to: quantify the stiffness of dynamic instrumentation; use this data in a finite element model of the adjacent lumbar disc; calculate

the 3-dimensional stresses induced in this disc; and compare these stresses in conventional versus dynamic instrumentation. Conventional rigid instrumentation was applied across L4 –

L5 – S1; dynamic instrumentation was applied across the same levels in a Cunningham type model. Dynamic instrumentation offered a dampener in the L4-L5 segment, and the L5-S1 segment was rigidly fixed. Compressive testing was performed and stiffness values of the constructs were measured.

Then, a finite element model was constructed by using 8-node brick elements, and stresses in this model were calculated for simulated 15, 30 and 45 degrees flexion. Stiffness of the dynamic instrumentation was 3.6 times less than the conventional instrumentation (p <0.001). This data

was inserted into the FEA model and the resulting stresses in the lumbar discs were calculated. These results showed a reduced magnitude and altered spatial distribution of stresses during motion with dynamic instrumentation. Dynamic instrumentation results in lower stresses in an adjacent disc model. These data support emerging clinical evidence that reduced stiffness in spinal fixation devices may better distribute the loads associated with spine motion. These

reduced stress gradients may be a partial solution to the problem of adjacent level disc degeneration.

Spinal Surgery Under Conscious Sedation as an Outpatient

Anthony R. Mork, MD

Scott M.W. Haufe, MD

Introduction: To demonstrate that spinal surgery can be performed under conscious sedation. A Video/ Audio presentation of 3 patients is used to show benefits of performing minimally invasive (incision <1”) spinal surgery using conscious sedation.

Methods: 3 patients with radicular pain secondary to stenosis are operated on while they are awake using tubular retractors. Film is made using synchronized video and audio to help confirm

where the problem is and when it is relieved. These patients were discharged as outpatients after the procedure.

Results: There are no studies that compare spinal surgery (cervical and lumbar) performed under conscious sedation versus general anesthesia. Performing spinal surgery under conscious sedation offers unique protection of the nervous system that normal SSEP cannot.

Discussion and Conclusions: Spinal surgery (cervical and lumbar) for treatment of stenosis can be performed under conscious sedation as an outpatient using tubular retractors (<1” incision). The Benefits are that the patient can often confirm pain relief at the end of the procedure by moving to a previously painful position.

Disc Pressure and Motion in Cadaveric Lumbar Spines with Semi-Rigid Instrumentation

Robert M. Peroutka, MD

Introduction: Adjacent level lumbar disc degeneration may occur as the result of lumbar fusion. The purpose of this study is to measure intervertebral disc pressure and range of motion

in cadaveric spines before and after posterior instrumentation with semi-rigid instrumentation and rigid instrumentation. 

Methods: Spine segments (L1 – S1) from fresh frozen donors were screened for bone density using DEXA. Nonosteoporotic spines were potted from L1 to S1 in PMMA and attached to a custom fixture on a materials testing machine. The spine segments were subjected to flexion-extension, lateral bending, axial torsion, and axial compression while the resulting vertebral body motion and disc pressures were measured. Each segment then underwent the same testing after

laminectomy, after laminectomy and instrumentation with a semi-rigid rod, and after laminectomy and instrumentation with a rigid rod. The specimens were instrumented at L4-5

and tested, and then instrumented from L4-S1 and tested.

Instrumented levels and adjacent levels were evaluated. The effect of instrumentation type (non-instrumented control, rigid, and semi-rigid) on range of motion and disc pressure were checked for significance (p <0.05) using a repeated measures ANOVA for each of the loading states.

Results: The relative differences in ROM and disc pressures of the control, rigid, and semi-rigid specimens are compared to the results of a previous finite element analysis.

Discussion and Conclusion: Dynamic lumbar stabilization has been proposed as a potential method to decrease the possibility of adjacent level degenerative disc disease in lumbar fusions. The data retrieved from this biomechanical study is analyzed with regard to this proposed mechanism to decrease the disc pressure and motion of lumbar levels adjacent to a fusion level or levels.

Post-Operative Wound Complications Following Lumbar Spine Surgery: A Review of 18,352 Patients

Thomas B. Viehe, MD

J. Bartley McGehee, MD

R. Timothy Green, MD

Shukri Khuri, MD

William G. Henderson, MD

S. Tim Yoon, MD, PhD

Background: An increasing number of spine surgeries are performed in the United States every year. Post-operative infections represent a large burden, both in terms of health care dollars and patient morbidity. While various studies have looked at the incidence of spine infection, as well as risk factors, no study has been performed on a large sample size to determine specific risk factors for post-operative wound infection following lumbar spine surgery. The purpose of the current study is to identify risk factors for post-operative wound infection following surgery of the lumbar spine in a large sample size.

Methods: A prospective cohort study examining risk factors associated with wound complications following lumbar spine surgery was conducted utilizing the Veterans Affairs National Surgical Quality Improvement Program (NSQIP). We reviewed 18,352 patients who underwent lumbar spine surgery (including fusion, laminectomy, and laminotomy) during

a ten year period from 1994–2003. Insulin dependent diabetes mellitus (IDDM), noninsulin dependent diabetes mellitus (NIDDM), smoking, chronic steroid use, and preoperative

hematocrit of less than 38% were analyzed as possible risk factors. The post-operative outcomes were superficial wound infection, deep wound infection, and wound dehiscence. We

performed step-wise logistical regression to determine odds ratios for pre-operative risk factors.

Results: IDDM was found to be a statistically significant risk factor for deep wound infection (p <0.001), superficial wound infection (p = 0.001), and wound dehiscence (p = 0.050), with

odds ratios of 3.204, 2.142, and 2.385, respectively. Other statistically significant risk factors for deep wound infection were fusion (p = 0.042), smoking (p = 0.034), pre-operative hematocrit less than 38% (p = 0.002), and operative time greater than four hours (p = 0.019), with odds ratios of 1.524, 1.359, 1.758, and 1.556, respectively. Aside from IDDM, the only other statistically significant risk factor for superficial wound infection was operative time greater than 4 hours (p = 0.008), with an odds ratio of 1.520. The statistically significant risk factors for wound dehiscence, aside from IDDM, were smoking (p = 0.003), pre-operative hematocrit less than 38% (p <0.001), and operative time greater than 4 hours (p <0.001), with odds ratios of 2.214, 3.283, and 3.652, respectively.

Conclusions: This study identifies IDDM as a statistically significant risk factor for superficial wound infection, deep wound infection, and wound dehiscence. The other risk factor for the development of superficial wound infection is surgical time greater than 4 hours. Risk factors for the development of deep wound infection are smoking, pre-operative hematocrit less than 38%, surgical time greater than 4 hours, and performing a fusion. Risk factors for wound dehiscence are smoking, pre-operative hematocrit less than 38%, and surgical time greater than 4 hours. NIDDM was not a statistically significant risk factor for any of the wound complications.

Osteoporosis and Vertebral Compression Fractures—Continued Missed Opportunities

Brett A. Freedman, MD

Melvin Helgeson, MD

Background: Untreated osteoporosis causes persistently decreased bone mineral density and longevity. Low energy vertebral compression fractures are the most common type of

osteoporotic fragility fracture. Prior studies have shown that only one-quarter of patients diagnosed with an osteoporotic fracture are referred or treated for osteoporosis.

Purpose: To identify therapeutic interventions made for patients 50 and older within a capitated population who sustained low impact vertebral compression fractures over a 6-month period.

Methods: The reports of imaging studies of the chest, abdomen, and spine taken from July 2002 to December 2002 within a large military healthcare system were queried on the Composite Heath Computer System (CHCS). Those patients 50 years or older, in whom the medical record indicated a low energy vertebral compression fracture, composed our study sample. The computerized medical records of these identified patients were then queried for osteoporotic medication prescriptions, referrals to endocrinology and dual energy X-ray absorptiometry (DEXA) scans. These results were compared to results obtained from a similar study on osteoporotic distal radius fractures.

Results: In the 6-month study period, 156 patients (average age: 77.3; 78 women, 78 men) met inclusion criteria. Further analysis of these 156 patients revealed that at 1-year post-fracture

only 39% had undergone a DEXA scan, 35% had been referred to endocrinology, 38% were receiving active osteoporosis treatment and 51% were receiving any form of osteoporosis directed medication. The rate of intervention is greater but not significantly, than that for distal radius fragility fractures (n = 111) (30% active medication; 47% any osteoporosis medication). (p >0.21) 
Conclusion: While our rate of intervention has improved, orthopaedic surgeons continue to miss opportunities to initiate active therapeutic interventions for osteoporosis in the majority of

patients presenting with osteoporosis-related fragility fractures.

Use of Fluoroscopically Guided Intra-Articular Hip Injection in Differentiating the

Pain Source in Concomitant Hip and Lumbar Spine Arthritis

Dhruv B. Pateder, MD

Marc Hungerford, MD

A retrospective study was conducted to test the effectiveness of fluoroscopically guided intra-articular hip injection in differentiating the pain generator in patients with atypical lower

extremity pain and concomitant radiographic hip and spine arthritis.

Seventy-four out of eighty-three patients had pain relief (pain score improved from 7.2 to 2.7) and functional improvement after the hip injection (Harris hip score improved from 54.3 to

80.4). Fifty (pre-operative mean Harris hip score was 60.3) out of those seventy-four patients went onto hip arthroplasty and forty-eight had an increase in their mean Harris hip score

to 84.4; the other twenty-four patients are being treated nonoperatively thus far.

The nine patients who did not receive pain relief after the initial injection and the two patients who did not receive pain relief after total hip arthroplasty were found to have spinal

pathology and were treated accordingly. Statistical analyses are as follows: sensitivity = 100%; specificity = 81%; PPV = 97%; NPV = 100%.

SPECIAL FOCUS PRESENTATION

Arthroscopic Bursectomy for Recalcitrant Trochanteric Bursitis

Champ L. Baker, Jr., MD

R. Vaughan Massie, MD

Introduction: In this prospective study, we evaluated the results of arthroscopic treatment for patients with chronic, recalcitrant trochanteric bursitis. All patients had failed conservative,

nonoperative interventions and were subsequently enrolled in the study. Although trochanteric bursitis is a frequently encountered condition, there are few studies in the literature regarding the treatment of those who do not respond to nonoperative treatment. We describe our arthroscopic technique and the results of treatment. We believe this to be the first prospective study evaluating the arthroscopic treatment of trochanteric bursitis.

Methods: To evaluate the results of arthroscopic bursectomy, outcomes were assessed using the Short Form-36 (SF-36), Harris Hip Score, visual analog pain (VAS) scale, and additional

specific hip function questions. Thirty-one consecutive patients were enrolled in the study. Patients were given the self-administered outcome questionnaires before surgery and

at subsequent follow-up visits, including their most recent follow-up visit. The patients had an average follow up of 22.7 months (range 3.8–41 months).

Results: Improvements were noted in both the physical component and mental component summary scores of the SF-36. At follow-up, the mean physical function score had improved

from 32.3 preoperatively to 56.4, and in the general wellbeing category, the mean score improved from 54.0 to 60.2. Harris Hip scores improved from a preoperative mean of 50 to

78 at follow-up. VAS pain scale scores also improved. The preoperative mean was 7.3 (0 = no pain; 10 = worst pain) and had improved to a mean of 3.0 at follow-up. One postoperative

complication occurred, a seroma that required repeat surgery. One patient had an unsuccessful arthroscopic bursectomy and subsequently underwent open bursectomy with resolution of symptoms.

Discussion and Conclusions: Arthroscopic bursectomy appears to be an effective option for patients who do not respond to nonoperative treatments. Furthermore, it is a viable alternative to open bursectomy. In this prospective study, patients experienced good pain relief and functional improvement from their preoperative status. Patients’ improvements were usually evident by 3 months after surgery and appear to be lasting. Those with the longest follow-up maintained their

improved scores.
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Decision-Making In Soft Tissue Tumors

Frank J. Frassica, MD
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Routine Biceps Tenodesis with Shoulder Arthroplasty: Why and How in Osteoarthritis

David N. Collins, MD

Introduction: The purposes of this study are to determine the preoperative incidence of pathological changes of the biceps tendon and surrounding structures, to advocate routine tenodesis and to describe the method of tenodesis.

Methods: The cases of shoulder arthroplasty for osteoarthritis were prospectively studied over 3 years. Intraoperative inspection and palpation of the biceps tendon and its surroundings

for pathological changes was performed. Bicipital tenodesis was performed to the pectoralis major tendon.

Results: 116 cases were reviewed. A normal and intact biceps tendon was observed in 41/116 cases. Pathological changes were observed in 75/116 cases. The most common finding was

inflammatory change directly affecting the tendon and its surrounding tenosynovium, 51/116 cases. Other findings included: degenerative attenuation, 25/116; bicipital groove osteophytes 21/116; extreme fluid accumulation within the sheath, 13/116 and osteochondral bodies, 10/116. Biceps tenodesis to the pectoralis major tendon with 3 nonabsorbable sutures was performed in 51/116 cases and tenotomy and tenosynovectomy in 2 cases each. No complications from tenodesis were observed.

Discussion and Conclusions: Pathologic lesions of the biceps tendon and its surroundings are often present in the osteoarthritic shoulder at the time of arthroplasty. Tenodesis of the biceps in every case not only effectively addresses existing and potential pathologic degenerative changes, but enables a more accurate release of the subscapularis from the lesser tuberosity and provides clear visualization of the rotator cuff at the time of humeral head osteotomy.

The Cost of Anatomic Versus Semi-Constrained Shoulder Arthroplasty

David N. Collins, MD

Introduction: Surgeons must remain not only cognizant of advances in implant technology but of the costs generated by the use of such implants. Two years ago, semi-constrained shoulder arthroplasty was given FDA approval for use in the United States. The purpose of the present study was to determine the economic impact of the use of one such implant and to examine the opportunities for cost savings.

Methods: At one U.S. not-for-profit center, 28 Delta CTA shoulder arthroplasty procedures were performed by one surgeon. During the same 12 months, 28 anatomic shoulder

arthroplasty procedures (humeral press fit and cemented glenoid) done at the same institution were randomly selected. The charges, costs and reimbursement (in dollars) were compared.

Results: Operating room charges for Delta exceeded anatomic shoulder arthroplasty by $226,947.00. Average length of stay: Delta, 2.8 days vs. anatomic 2.0 days. Cost per patient, Delta $14,837.00 vs. anatomic $9327.00, a difference of $5,510.00. The implant cost, Delta $8,204.70 vs. anatomic $3990.00, a difference of $4214.70. Actual reimbursement for Delta,

$7479.00 versus anatomic, $7861.00. Net income for Delta, -$7358.00 vs. -$1,466.00 for anatomic.

Discussion and Conclusions: Delta CTA shoulder arthroplasty appears to provide an excellent solution for the surgical management of the rotator cuff deficient arthritic shoulder and

other special conditions. However, it is a very expensive operation with, at this time, no conceivable profit margin. Given this fact, the technical difficulty and the potential complications which can further add to the cost of care, the widespread use of this implant should be carefully considered.

Delta CTA Shoulder Arthroplasty System—The 27-Month Experience at One Center

David N. Collins, MD

Introduction: Semi-constrained total shoulder arthroplasty is an option for treating the rotator cuff deficient shoulder, most often when it is accompanied by arthritis. The purpose of this

study is to present the early clinical results of an implant approved for use in the United States since November 2003 used in one U.S. center by one surgeon since April 2004.

Methods: Between April 2004 and October 2005, 85 patients were treated with the Delta CTA Shoulder Arthroplasty. These include patients with rotator cuff tear arthropathy as well as

failed prosthetic and post-traumatic reconstructions. Prospective data has included patient self-assessment of shoulder pain and function, and clinical parameters of active motion. Radiographic

review examined criteria for loosening and the phenomenon of “notching.” The results of 27 patients with at least 12 month follow-up form the basis of the study.

Results: The difference in degrees of active forward elevation was 61 (pre 76 vs. post 137). Improvement averaged 56 (-14 vs. 135). The Simple Shoulder Test scores improved by 5.6

“yes” responses (pre 2 vs. post 7.6). Absolute Constant-Murley score improved by 52 (pre 19 vs. post 69). A 10-point VAS for pain improved by a difference of 6.5 (2 -10), (pre 7.7 vs.

post 1.4). There were 2 complications: 1 dislocation required revision and 1 screw breakage occurred during insertion. There have been no infections or problems specific to the

superior approach. Radiographic signs of impending loosening ere not observed. Notching was common.

Discussion and Conclusions: At very early follow-up, Delta CTA Shoulder Arthroplasty capably provides a solution for extreme shoulder problems. The earliest results are comparable

to anatomic shoulder arthroplasty, a procedure that is contraindicated in this special group of patients.

Percutaneous Pinning of Proximal Humerus Fractures

Shane Leavitt, MD

N. Douglas Boardman III, MD

Bill Satterfield, MD

Introduction: Treatment of proximal humerus fractures have wide varieties of options with each having its own controversies. The purpose of this study is to analyze the outcome, union rate, and function after closed reduction and percutaneous pinning of proximal humerus fractures.

Methods: Our hospital database search identied all proximal humerus fractures that underwent operations from July 2000 to present by one fellowship trained shoulder/elbow surgeon

using 2.5 terminally threaded steinman pins. All closed reduction ercutaneous pinning operations were identified and charts retrospectively reviewed. All x-rays reviewed and classified

using the Neer classification system. All patients had same surgical technique and post-operative protocol. Each patient underwent clinical exams of range of motion and strength after union. During clinical care, patients was asked to complete the American Shoulder and Elbow Surgeon’s Self-report form, Simple Shoulder test, and Constant Shoulder score.

Results: 16 patients (9 females, 7 males) were identified. Mean age was 53. All fractures went on to union by 8 weeks except for one due to deep infection and no cases of avascular

necrosis occurred. All patients had good functional results. Average Simple Shoulder test and Constant Shoulder scores were 8/12 and 25/35, respectively. American Shoulder and

Elbow Surgeon’s self-report scores were 72/100 for affected side vs. 94/100 of the unaffected side. 100% of patients would choose the surgery again.

Discussion: The technique of closed reduction and percutaneous fixation is acomparable alternative to proximal humerus fractures. Patient satisfaction was high in this series along

with functional results. Complication rates were comparable to those reported in previous literature.

Repair of Chronic Distal Biceps Tendon Ruptures Using Achilles Tendon Allograft

Paul F. Nassab, MD

Daniel G. Branham, MD

Bob Izzo

N. Douglas Boardman III, MD

Introduction: Surgical repair of chronic ruptures of the distal biceps tendon is complicated by tendinosis, retraction, and muscle atrophy. Several methods of repair have been described including tenodesis, and anatomic repair using various graft materials. The purpose of the present study is to report the results of six patients with chronic distal biceps tendon

ruptures reconstructed using Achilles tendon allograft performed through the Mayo modified two-incision approach.

Methods: A review of CPT codes for procedures performed between 1999-2004 was performed and thirty patients were selected. Chart review revealed six patients received augmentation

with Achilles tendon allograft. Average patient age was 42 (20–53). The average duration until repair was 36 months (2–156). Five of six patients were male, and all had involvement

of the dominant extremity. Patients were evaluated with regard to subjective satisfaction, range of motion, pain, and functional ability. Strength was measured using isometric testing

of both flexion and supination. Results were graded with the Mayo elbow performance score.

Results: At the most recent evaluation, performed at an average of 12 months (5–17), all patients had full range of motion, and five of six had Mayo elbow performance scores of 100.

The remaining patient — workers’ compensation with concomitant carpal tunnel syndrome—had a score of 70. Five patients were ‘very happy’ with the procedure and would have it performed again; one patient was ‘unhappy’ and would not. Clinically, all patients had full supination and flexion strength. Isokinetic strength testing was performed on two patients. One patient had restoration of full flexion and supination power while the other had return of 55 and 78 percent, respectively. One patient developed median nerve neuritis and a subluxating ulnar nerve.

Conclusion: These findings support the use of Achilles tendon allograft as a safe and effective means of reconstructing chronic biceps tendon ruptures.

Restoration of Humeral Head Height in Hemiarthroplasty for Proximal Humerus Fractures

S. Ashfaq Hasan, MD

Andrew Heinzelmann, MD

Jody Bradshaw, BS

Introduction: A key factor for successful outcome of hemiarthroplasty for four-part proximal humerus fractures is accurately restoring humeral head height. Current techniques rely

largely on “eyeballing” the position of the implant relative to the glenoid and the greater tuberosity fragment. The purpose of this study is to determine if a consistent ratio can be demonstrated between total humerus length and deltoid insertion as well as the insertion of the pectoralis major. Both of these latter two anatomic landmarks are predictably intact in proximal

humerus fractures. If a consistent ratio exists, it would facilitate accurate reconstruction of humeral head height.

Methods: 23 cadaver arms were dissected to expose the pectoralis major and deltoid insertions. Measurements were made from the top of the humeral head to the lateral epicondyle

(total humeral length-THL), and from the top of the head to both the superior aspect of the pectoralis major (HP) and deltoid insertions (HD). Percentages were established among the

three length measurements.

Results: The average HP measurement was 18.75 % of THL. The average HD measurement was 33.57% of THL. The head to pectoralis major/pectoralis to lateral epicondyle ratio was an average of 0.229. The head to deltoid/deltoid to lateral epicondyle ratio was an average of 0.501. There was no statistical difference (p = 0.783) between the actual head to deltoid insertion measurements and those calculated using the formula 0.501 x Deltoid to Lateral epicondyle (mm) = HD (mm).

Discussion and Conclusion: The length from the pectoralis major and deltoid insertions to the lateral epicondyle can be measured intraoperatively during hemiarthroplasty for proximal

humerus fractures. By multiplying these lengths to the ratios 0.229 for pectoralis or 0.501 for deltoid an accurate reproduction of the normal distance between the humeral head to pectoralis major or deltoid insertions can be accomplished, thus enabling proper reproduction of humeral head height.

Anatomic Study of Humeral Morphology—A CT Study

S. Ashfaq Hasan, MD

Jeffery Johnson, MD

Introduction: Computer Aided Surgery (CAS) has emerged as a powerful tool to assist the surgeon with osteotomy creation and subsequent implant alignment. There may be applications

for use of this technology in shoulder arthroplasty. However, in order to develop the algorithms used by the guidance computer, precise anatomic relationships must be defined. This study explored the relationship of the epicondylar axis to the bicipital groove rotation (BCR) as it courses  across the anterior surface of the humerus, as well as how the groove rotation relates to the retroversion of the humeral head.

Methods: Measurements were obtained from twenty (ten pairs) of cadaveric humerii. Computed tomography images taken at 1 mm resolution were obtained of the entire length of each humerus and reconstructed into 3D polygon models using a CAD-based program. Measurements were performed on each model and average values were obtained for BCR, humeral head retroversion (HHR) and head inclination. Regression analysis was used to determine the relationship

between HHR and the BCR. Angular values were determined using the epicondylar axis as a reference point.

Results: HHR averaged 26 degrees and inclination averaged 46.7 degrees. BCR at 80-82% of the humeral length was found to correlate with the HHR in a linear fashion with statistical

significance, with a p-value of 0.000043 and an R-value of 0.78.

Discussion and Conclusion: The high degree of variability of grove rotation has previously been well documented, and therefore has not been thought to be accurate in determining

HHR. We were able to demonstrate a linear relationship, never previously described to the best of our knowledge, between BCR and HHR that may allow for accurate reconstruction of

retroversion. HHR and inclination values were found to be similar to the findings of previous authors. These findings, along with a detailed CT database of humeral anatomy may

help to produce accurate algorithms for CAS of the proximal humerus.

Arthroscopic Versus Open Distal Clavicle Excision: Comparative Results at 6-Months

and 1-Year From a Randomized, Prospective Clinical Trial

Brett A. Freedman, MD

Objective: To compare arthroscopic versus open distal clavicle excision (DCE) for refractory acromioclavicular (AC) joint pain.

Methods: Randomized, prospective clinical trial comparing the 6-month and 1-year outcomes from open (Group I) versus arthroscopic (Group 2) DCE. Modified American Shoulder

and Elbow Surgeons form (MASES), visual analog pain score (VAS), Short-Form 36 (SF-36) and satisfaction questions were administered preoperatively, 6-months and 1-year postoperatively.

Results: Seventeen patients enrolled. There was a trend across all measures for earlier and/or better outcomes following arthroscopic versus open treatment. The improvement in VAS

from preoperative to 1-year postoperative was significant for Group 2 but not Group 1 (p = 0.03 vs. 0.11). Occult intra-articular pathology was detected and treated in 50% of Group 2.

Conclusion: Arthroscopic and open DCE provide significant pain reduction. Both are effective surgeries for the treatment of refractory AC joint pain. The arthroscopic approach detects

occult pathology in 50% of patients and demonstrates a trend toward better outcomes.

SESSION VI—BASIC SCIENCE

Moderator: William C. Andrews, Jr., MD

Peripheral Nerve Regeneration Through a Nerve Conduit Using a Keratin Hydrogel

Matrix

Jeffrey P. Garrett, MD

Introduction: Nerve gaps can complicate peripheral nerve injuries. Treatment includes primary repair, nerve grafting, and nerve conduits. Nerve conduit use is limited in larger defects because of poor functional recovery. The study hypothesis is that an optimized tissue engineered scaffold will enhance nerve regeneration through a conduit. Keratin hydrogels act as cell binding scaffolds with inherent growth factors, including nerve growth factor. The study goal is to determine the effects of a keratin matrix on nerve regeneration through a conduit

Methods: Eleven adult male Swiss Webster mice were randomly assigned to either Group 1 (no matrix) or Group 2 (keratin matrix). Each animal underwent transection of the left tibial nerve. The nerve ends were then secured inside a 7 mm silastic conduit leaving a 4 mm gap. The right side was a control.

After 6 weeks, electrophysiology and muscle force generation testing was performed followed by histological examination.

Results: At 6 weeks, visible axonal regeneration had occurred in 3/6 animals in Group 1 and 4/5 animals in Group 2. As compared to control, the recovery in amplitude was 9% in Group 1 and 27.8% in Group 2. The latency revealed an 86.7% conduction delay in Group 1 and a 32.8% delay in Group 2. Muscle force generation data similarly favored Group 2. Cross-sectional histology demonstrated axon regeneration in both groups, with increased neovascularization in

Group 2.

Discussion and Conclusion: A keratin hydrogel matrix may facilitate nerve regeneration through a conduit. This tissue engineering approach may allow for the use of nerve conduits

in repairing larger nerve defects, with enhanced regeneration and return of function.

Effects of Different Distraction Frequencies on Axon Morphometry Following a Consolidation Period

Jeffrey P. Garrett, MD

Andrew Ritting, BS

Jianjun Ma, MD, PhD

Francis Walker, MD

Thomas Smith, PhD

Jeffrey Shilt, MD

Introduction: Despite advances in limb lengthening, neurovascular complication still occur. Successful distraction osteogenesis requires the use of an appropriate distraction rate

(1 mm/day) and frequency followed by an adequate period of consolidation (1 month of fixator wear per 1 cm lengthened). In addition, several studies have described decreases in soft

tissue resistance and improved nerve conduction with high versus low frequency distraction. The study goals were to determine the effects of clinically appropriate limb lengthening, at high and low distraction frequencies, on internodal length and nerve morphology (diameter and composition). 
Methods: Ten rabbits were assigned to Group I (n = 5): low frequency distraction (1 mm/day; 3 increments) or Group II (n = 5): high frequency distraction (1 mm/day; 720 increments).

External fixators were used to distract the left tibia to a 30% diaphyseal length increase. The contralateral limb was control. Two months after distraction termination, the fixators were

removed and the tibial nerve harvested. Axon teasing was performed to determine internodal length and nerve morphology. Unfunded.

Results: Mean internodal lengths were not significantly different between groups. However, the ± 5.9μm vs. 14.2 ± mean overall axonal diameter was decreased in Group I (16.35 4.2μm; p <4.3μm; p ±5.4μm vs.14.3 ±0.01) and Group II (16.73 <0.01). This diameter change was significant in A fibers with diameters between 15–20μm (p <0.0028; Group I) and >20μm (p <0.0001; Groups I and II).

Discussion and Conclusion: Physiologic limb lengthening decreased axon diameter, with the A motor fibers exhibiting the greatest change. No increase in internodal length was observed. Thus, internodal lengths may increase acutely but return to baseline after consolidation. Further studies are necessary to fully determine the physiology of axon repair after elongation.

Gene Expression of Regulatory Factors Following Peripheral Nerve Injury

Jeffrey P. Garrett, MD

Jianjun Ma, MD, PhD

Jian Shen, MD, PhD

Kim Tan, PhD

L. Andrew Koman, MD

Thomas Smith, PhD

Introduction: Recovery after a peripheral nerve injury can be impacted by delayed repair. The critical time period for nerve repair is not well documented. Motor and sensory recovery are

associated with gene expression of nicotinic acetylcholine receptor (nAChR) subunits, myogenic regulatory factors (MRF), and Growth Associated Protein-43 (Gap-43). The study hypothesis is that expression of nAChR, MRF, and GAP-43 can aid in predicting recovery following nerve injury and repair. The study goal is to correlate expression of nAChR, MRF, and GAP-43 with functional recovery. 

Methods: Forty-five rats underwent left tibial nerve transaction with the right side as control. The gastrocnemius and the L4 and L5 DRG were harvested, at different time points up to

1 year after nerve transection. The following data was collected:

1) muscle mass (percentage of control), 2) gene expression of nAChR subunits (α,β,χ,δ,ε), MRF (MyoD, Myogenin, MRF 4), and GAP-43 using real time RT-PCR. Funded by OREF.

Results: Following nerve injury: 1) muscle atrophy was decreased compared with control to 60% at 1 week, 20% at 1 month, and 13% after two months: 2) nAChR subunits, MRF’s, and GAP-43 were significantly up-regulated with each returning to normal at specific time points. The nAChR α-subunit and MRF 4 returned to normal at 1 month, whereas GAP-43 remained elevated at 3 months.

Discussion and Conclusion: Muscle mass significantly decreases within 1 month after nerve injury. The up-regulation of nAChR subunits, MRF, and GAP-43 within one month after nerve injury, suggesting that the first month is critical for nerve repair. Based on similar expression patterns, MRF 4 may mediate expression of nAChR α which stabilizes the neuromuscular junction (NMJ). Gene therapies facilitating NMJ stability may enhance functional recovery following nerve injury and repair.

Financial Impact of Reporting Capabilities in Practice Management Software-Identifying Insuror Malpractice

Joseph A. Wieck, MD

While almost every practice management software package claims to have a reporting component, few if any can report adequate data in a timely or useful fashion. Faced with this

reality, and even after spending over $250,000 for such software, we developed our own program to adequately report the data collected by our practice management program.

Armed with this data, we are able to not only manage our practice better, but also have been able to identify and correct several issues of “insurer malpractice.” We found that we are paid, on average, one percent below our contracted fee schedule. We are able to accurately identify violations of prompt payment laws and are building these into future contracts.

With better data than some insurers, we have been able to negotiate increases in our rates to recover revenue from issues they cannot correct. The use of accurate data allows us to

recover 3–5% of our revenue stream. In a $15 million practice this translates to $450,000–750,000 annually.

We show that the ability to accurately and quickly identify data is critical to the practice of orthopaedic surgery in today’s healthcare climate.

PRESIDENTIAL GUEST SPEAKER PRESENTATION

Does Everyone Need a Thumb?

James R. Urbaniak, MD

SESSION VII—TUMORS

Moderator: George W. Brindley, MD

Percutaneous Treatment of Unicameral Bone Cyst with Demineralized Bone Matrix

Ahmad M. Shehadeh, MD

Purpose: The etiology and optimal treatment for unicameral bone cysts remains unclear. Many different treatment techniques have been described, with varying outcomes. Since 1998 we have used a percutaneous single needle aspiration and injection technique for treating active bone cysts. The purpose of this study was to evaluate the long term outcomes for these patients.

Technique: Diagnosis of UBC was made based on plain xrays. Patients presenting with pathologic fracture were allowed to heal using conservative methods. Serial xrays were

used to determine the persistence and/or enlargement of the cyst. Selected patients with cysts judged to be active were selected for treatment. Treatment consisted of percutaneous

aspiration of the cyst under fluoroscopic guidance using an 8 gauge bone marrow needle. Following aspiration, injection with diluted contrast was performed under high pressure,

demonstrating complete filling of the cyst and surrounding venous circulation. The needle was redirected if secondary chambers appeared not to fill completely. Injected contrast was then aspirated until blood completely filled the cyst. 80 mg depomedrol and 5 to 10 cc of demineralized bone matrix (Synthyses DBX) was then injected to fill the cyst.

Results: Nine patients underwent treatment as described. 6/9 patients presented with pathological fracture, 1 presented with pain, and 2 presented with radiographic findings alone. Location included 7 proximal humerus and 2 calcaneous. 3 patients developed a small recurrent cyst typically at the distal extent of the original cyst, which were retreated in an identical fashion.

All patients were found to have complete healing (obliteration of the cyst with bone formation) within 4 to 12 months, with a average healing time of 6.5 months. At 2 years follow up, no cysts were deemed active or recurrent.

Conclusions: Unlike the results with steroid injection alone, the addition of demineralized bone matrix appears to dramatically improve the healing response seen following percutaneous

treatment of bone cysts. This technique was simple and well tolerated and suggests that double needle and open techniques are unnecessary.

Telangiectatic Osteosarcoma of The Patella: A Case Report and Review of the Literature

Ahmad M. Shehadeh, MD

Purpose: Primary tumors of the patella are rare and the majority of these tumors are benign. In some large series osteosarcomas constitute approximately 6% of all patellar tumor, however no cases of telangiectatic osteosarcoma have been reported.

We report a case of patellar telangiectatic osteosarcoma, an extremely rare and unusual anatomical site for malignant bone neoplasms. We report clinical presentation, radiological and

pathologic findings, surgical and medical management along with literature review.

Methods and Materials: A 22-year-old otherwise healthy male patient was referred with a history of anterior knee pain for 6 months. He had been originally diagnosed with chondromalacia patellae based on history alone and had been referred to physical therapy for treatment. However, because of persistent and progressive pain, including pain at rest, x-rays and

MRI were performed, demonstrating a lesion involving the patella. A core needle biopsy was done and shows an osteosarcoma with telangiectatic features.

Results: Based on the histological findings and imaging studies, the patient was classified as having an Enneking stage III (AJCC stage IV) metastatic telangeitatic osteosarcoma. The

patient was enrolled on COG protocol AOST 0121 for induction chemotherapy. Then he underwent extraarticular resection of the knee joint, and skeletal reconstruction. Using the

MRS system with modified fixed hinge tibial component, Reconstruction of the extensor mechanism was performed using a 40 mm Gore-tex aortic vascular graft that was directly

attached to the proximal tibial prosthesis using 5 mm Dacron tapes woven through the provided holes in the prosthesis and then though the distal portion of the aortic graft in a modified

Kessler stitch pattern.

Conclusion: The presented case is unique as it represents the first published case report of a telangiectatic osteosarcoma arising from the patella and presents a new method of extensor

mechanism reconstruction utilizing a Dacron aortic graft. This case also serves as a reminder for the importance of careful clinical and radiographic evaluation of any patient presenting

with mass or pain in the absence of trauma as these may represent the earliest clinical signs of an underlying neoplasm.

Common Pitfalls in the MRI Interpretation of Musculoskeletal Tumors and Tumor-Like

Lesions

Robert K. Heck, Jr., MD

Aaron M. O'Malley, MD

Richard A. Smith, PhD

Ethan L. Kellum, BS

Timothy B. Donovan, MD

J. Andrew Ellzey, MD

Dexter H. Witte, MD

During a one-year period, 427 new patients were evaluated by a single musculoskeletal oncologist at an academic institution; 56 had an MRI performed at an outside institution before

referral. For these 56 patients, the images were independently evaluated by an expert panel consisting of three specialized musculoskeletal radiologists. The MRI reports were then

graded based upon accuracy and completeness of the differential diagnosis. Statistical analysis was performed to compare the expert opinions with those of the community radiologists.

Twenty-five of 56 patients had a specific histologic diagnosis confirmed by biopsy; 71 of the 75 expert opinions (corresponding to these 25 patients) had the correct diagnosis listed.

Correlation coefficients of 0.77, 0.66 and 0.76 showed good correlation among the three experts regarding their grading of the images. Having shown accuracy and consistency among

the expert opinions, the remainder of the data was pooled for ease of interpretation. According to the expert panel, only 30 of the 56 (54%) of the outside reports listed the most likely diagnosis as such and only 35 (63%) listed it at all. A complete appropriate differential diagnosis was listed in only 22 (39%) of the outside reports.

Furthermore, 18 (32%) of the outside reports listed diagnoses that were determined to be extremely unlikely. In a subset of 15 patients that the expert panel had determined to have

images that were diagnostic of specific pathology, only 9 (60%) of the corresponding outside readings listed the correct diagnosis as such and only 10 (67%) listed it at all.

Furthermore, 11 (73%) of the outside reports listed extremely unlikely possibilities for these diagnostic images. There was a statistically significant difference between the expert and the

outside opinions (p <0.001).

A Quick Orthopedic Overview of Bone Metastasis

Jack S. Koay, MD

Introduction: From looking at the x-ray films of bone with metastasis it is often very difficult to find out the primary malignant tumors.

Method: The author had reviewed the literature and had determined a simple way to overcome this complicated problem. 

Results: Certain malignant tumors have a propensity of over 80% to develop bone metastasis. Many other malignant tumors very seldom metastasize to long bones. Over 80% of the following malignant tumors metastasize to long bones: Breast, Prostate, Lung & Kidney (Mnemonics:

British Princess Loves Kids). Almost no malignant tumors metastasize to long bones below elbow and knee except very rare from lung and extremely rare from kidney. The following

malignant tumors produce lytic lesions on long bones: Lung, Kidney, Breast, Thyroid, GI and Neuroblastoma (Mnemonics: Larry King Backs To GiN). The Following malignant tumors

produce blastic lesions on long bones: Prostate, Breast, Bladder and G.I. (Mnemonics: Piggy Bank Brings Great Interest).

Conclusion: These are only a few malignant tumors that metastasize to long bones. By using the above proposed mnemonics, a majority of the primary malignant tumors that metastasize to the long bones can be identified.

Reconstruction of Proximal Tibial Defects with PMMA and Crossed Screws

Patrick Toy, MD

Robert K. Heck, MD

Background: Curettage and cementation with polymethylmethacrylate (PMMA) are frequently used in the treatment of aggressive benign bone lesions such as giant cell tumors, but

strength and stiffness of the reconstructed bones have been concerns. This biomechanical study was undertaken to determine if augmenting the PMMA with crossed screws would result in a stronger reconstruction than PMMA alone.

Methods: Large noncontained defects were created in the medial tibial plateau of 20 matched pairs of human cadavers.

Two groups were organized to compare three types of reconstruction: (1) PMMA alone, (2) PMMA and intramedullary Steinmann pins, and (3) PMMA with diverging screws engaging

the opposite cortex. The specimens were subjected to 2000 compressive cycles and subsequently monotonically loaded to failure under a controlled displacement rate. Failure load and

stiffness were determined for each tibia that survived the cycling process.

Results: Tibias reconstructed with diverging screws and PMMA failed at higher loads and had greater stiffness than those reconstructed with PMMA alone (p <0.005, p <0.002) or PMMA augmented with intramedullary Steinmann pins (p <0.003). Failure of tibias reconstructed with PMMA and diverging screws occurred through an extraarticular fracture, while failure in those with PMMA alone and PMMA with Steinmann pins occurred through an intraartciular fracture. 

Conclusions: In this in-vitro cadaver study, augmentation of PMMA with diverging screws resulted in a stronger reconstruction of proximal tibia tumor defects than that obtained

with PMMA alone or with PMMA and intramedullary Steinmann pins. Clinical relevance: This stronger and more stiff construct might allow earlier ambulation and rehabilitation

after tumor removal, with a decreased risk of fracture after reconstruction. Should fracture occur after reconstruction with PMMA and diverging screws, the results of this study suggest

that fracture is more likely to be extrsarticular which can be treated with standard fracture-fixation methods.

PRESIDENTIAL ADDRESS

The Sixth Sense

Robert M. Peroutka, MD

SESSION VIII—PEDIATRICS/TRAUMA

Moderator: L. Andrew Koman, MD
Early Results of the Use of a Hook Plate for Lesions About the Acromioclavicular Joint

David N. Collins, MD

Introduction: The successful operative treatment of certain distal clavicle fractures and high grade acromioclavicular dislocations depends upon sufficiently stable fixation. The purpose

of this study is to report the preliminary results of the successful use of the hook plate for the treatment of such lesions.

Materials and Methods: Between January 2004 and October of 2005, 18 patients with high grade acromioclavicular dislocations (or their osseous equivalent) received treatment with a

hook plate (Synthes; Paoli, PA). Stability of repair/reconstruction is achieved with 3.5 mm screws into the clavicle and engagement of the hook beneath the acromion process. Plate

removal, not before 12 weeks from implantation, coincides with the initiation of formal shoulder rehabilitation.

Results: 12 patients (1 failed stabilization, 1 fracture and 10 acute AC dislocations) have been followed for at least 6 months. There were no surgical complications. No patient expressed dissatisfaction with the cosmetic appearance or the functional outcome. SST scores ranged from 8–12 (average 10) yes responses. VAS for pain (scale of 10) ranged from 0 to 3 (average 1).

Conclusions: The preliminary results of the use of a hook plate for the repair/reconstruction of high grade AC dislocations or their equivalent appear favorable. No adverse effects

have been recognized. This method of treatment may best serve the clinical scenario that mandates very sure and rigid stabilization of the distal clavicle in relationship to the acromion

and coracoid processes.

Definitive Treatment of Idiopathic Congenital Vertical Talus with Serial Casting and Minimal Surgical Intervention

Ryan M. Nunley, MD

Matthew B. Dobbs, MD

Background: The treatment of congenital vertical talus has traditionally consisted of an extensive soft-tissue release procedure which has many reported complications. The purpose

of this study was to evaluate the results of serial manipulations, casting, talonavicular pinning, and a percutaneous tendoachilles tenotomy for the definitive treatment of idiopathic vertical talus.

Methods: Eleven consecutive patients treated with serial casting, talonavicular joint pinning, and a percutaneous tendoachilles tenotomy for idiopathic vertical talus were retrospectively reviewed with a minimum two-year follow-up. Patients were evaluated clinically and radiographically. Comparisons were made between radiographic values taken before treatment, immediately after treatment, and at latest followup. In addition, radiographic data at final evaluation were

compared with normal values for age. 

Results: Initial correction was obtained in all patients. At final evaluation, mean ankle dorsiflexion was twenty-five degrees and mean plantarflexion was thirty-five degrees. Recurrent

dorsal subluxation of the navicular occurred in three patients—all of whom did not have the talonavicular joint pinned initially. At latest follow-up there was a significant improvement (p <0.0001) in all radiographic parameters compared to pretreatment values. In addition, at the time of latest follow-up, all radiographic angles were within normal values for the patient’s age.

Conclusions: This technique of serial manipulation, casting, and minimal surgery has provided good results in this patient cohort of idiopathic congenital vertical talus in terms of clinical

appearance of the foot, foot function, and radiographic correction with a minimum of two year follow-up after correction.

A New Dynamic Clubfoot Abduction Orthosis for Use After Clubfoot Correction with the Ponseti Method

Ryan M. Nunley, MS, MD

Matthew B. Dobbs, MD

Introduction: After clubfoot correction using the Ponseti method, an abduction orthosis is required to prevent relapse of the deformity. Non-compliance with the prescribed orthosis

wear is a common problem. The purpose of this study is to introduce a new orthosis designed to increase compliance. 

Methods: Fifty-two consecutive patients (82 clubfeet) treated by a single orthopaedist with use of the Ponseti method were placed into a newly designed dynamic abduction orthosis and

followed for a minimum of 1 year. The severity of the clubfoot was classified at presentation using the Dimeglio grading system. After being placed in the orthosis patients were followed

for the development of blisters or any sign of recurrent deformities. Reports by the family with regard to use of orthotics were used as a measure of compliance.

Results: Of the 52 patients, 35 have idiopathic clubfeet, 10 have myelodysplasia, 5 are syndromic, and 2 have distal arthrogryposis. At presentation, 10 feet had grade II deformities,

55 had grade III, and 17 had grade IV. The mean number of casts applied to obtain correction was 4.23 ±1.23 (range 2 to 7 casts). The mean follow-up was 16 months (range 12 to

28 months). Only 1 family reported noncompliance with the orthosis. There were no complications or blisters in the orthosis. No patient has recurrent deformity to date.

Discussion: This newly designed dynamic abduction orthosis with custom molded AFO’s and a soft flexible interface has dramatically reduced the complication of blister formation so

often seen with the traditional orthosis. This has led to increased compliance with orthosis wear and a lower shortterm recurrence rate of the clubfoot deformity.

The Effects of Ankle Foot Orthoses on the Segmental Alignment of the Foot and Ankle

in Children with Cerebral Palsy

David E. Westberry, MD

J. Christopher Shaver, MD

Stephanie L. Tanner, MS

Jon R. Davids, MD

Introduction: Ambulatory children with cerebral palsy (CP) are often prescribed an ankle-foot orthosis (AFO) to assist with ambulation. AFOs are used to maintain ankle and foot alignment

and/or prevent deformity following surgery. The clinical significance of orthotic use is still debated, with some evidence that the use of orthoses leads improved gait parameters

(increase in velocity, stride length, step length), while decreasing net oxygen uptake and pulmonary ventilation. The true benefit of an orthotic is still unknown. A principal goal in the

treating foot deformities is to optimize the segmental alignment of the foot. Theoretically, a foot that is normally aligned (clinically and radiographically) should demonstrate normal function.

Currently, there is very little in the literature regarding the effect of orthoses on the bony alignment of the foot and ankle in the pediatric population.

Methods: This study was designed to evaluate the effect of an AFO on the bony segmental alignment of the foot in ambulatory children with CP. Braced and unbraced weightbearing

radiographs of 102 children (160 feet) were obtained. Standard radiographs including an AP ankle, AP foot, and lateral foot were measured and compared using the method described

by Davids et al (J Pediatr Orthop 2005).

Results: Analysis of the radiographs of these 160 feet in and out of braces revealed statistically significant changes in segmental alignment in 7 of 10 measurements (paired t-test, p<0.05). All measures of the forefoot and midfoot and 2/4 of the hindfoot were statistically significant. However, the magnitude of these differences were <5° or <5% for all of these measurements and would be considered clinically insignificant.

Conclusions: This study shows that AFOs provide no clinically significant change in bony alignment of the foot in children with CP. The therapeutic benefit of an AFO is unrelated to

controlling bony foot alignment.

Intramedullary Fixation of Open Type III Proximal Femur Fractures Sustained in

Modern Warfare

Brett A. Freedman. MD

Adam Groth, MD

Kevin Kirk, MD

Micheal Frisch, MD

Purpose: Open wartime proximal femur fractures are devastating. This study assesses outcomes following intramedullary (IM) fixation of these fractures.

Methods: A retrospective review of 750 battle casualties treated at one institution between March 2002 and January 2005 identified 18 patients with open Type III proximal femur

fractures. The average age was 25 years (range 20-49). Follow-up averaged 14 months (range 6–25 months). Injuries included 10 Gustilo-Anderson Type III A, 4 Type III B, and 4 Type III C fractures. Fourteen patients (78%) underwent IM fixation. Eight patients underwent early IM fixation (9 days from injury), while 6 were delayed (>9 days). The clinical course of all 18 patients was reviewed. Postoperative infection was our primary outcome measure.

Results: The median time to IM fixation was 11.4 days (range 3–31). At presentation, 11 of 18 patients had colonized open proximal femur wounds. Six patients (3 Type IIIB, 3 Type

IIIC) developed deep infections, 4 patients (all Type IIIA) developed superficial wound infections, and 8 patients had no infection. Two of 8 early (both deep) versus 5 of 6 delayed IM

fixations (2 deep, 3 superficial) became infected. (p = 0.05) Two required nail replacement for intramedullary purulence (Type IIIB, delayed). All fractures united. One malunion occurred in a patient treated with external fixation.

Conclusion and Significance: Open Type III proximal femur fractures sustained in warfare are highly susceptible to infection. There is no ideal internal fixation method; however, IM

fixation can be safe and effective. Our data suggests that the strongest predictor of developing a deep soft tissue infection and/or osteomyelitis is the severity of soft tissue injury rather

than time to surgery. IM nailing of these fractures should be considered carefully, and should be restricted to fractures with less severe soft tissue injury that can be treated early.

Evaluation of Tarsometatarsal Fracture Dislocation with Modified CT Reconstructions

Kurre T. Luber, MD

Thom A. Tarquinio, MD

The value of computed tomography as an adjunct to standard radiographic evaluation of tarsometatarsal fracture-dislocations has been documented. Much has also been written on the

three-dimensional anatomy of the tarsometatarsal articulation. As viewed in the sagittal plane, the tarsometatarsal joints lie progressively more plantar from medial to lateral. Standard

axial CT images are made parallel to the ankle joint, and standard sagittal and coronal reconstructions are made based off the axial image. Because the lateral tarsometatarsal articulations lie progressively more plantar than the first tarsometatarsal joint, visualization of the entire tarsometatarsal articulation is not possible on the standard CT images. We developed a modified system of CT reconstruction which allows better visualization of the entire tarsometatarsal articulation, and therefore allows a more precise understanding of the true pathology of each individual injury pattern. 
Orthopaedic Surgery in the American Civil War

John M. Rathgeb, MD

The American Civil War was a major watershed in the development of Medicine in the United States. Many myths continue about the quality of medical care rendered by the Civil War Surgeon. In fact, if we review the records carefully, we can see the beginnings of many things which we as Orthopaedists in the 21st Century take for granted. The Civil War saw the beginnings of Nursing, Plastic Surgery, Dentistry, and most importantly Orthopaedic Surgery. 70% of all injuries sustained involved the upper and lower extremities. Although, 70% of all surgeries performed were amputations, when the records are reviewed, we can see the

beginnings of resection arthroplasties of the joints, open reduction and internal fixation of fractures, and external fixation of fractures. Buck’s traction, plaster splints, open treatment

of contaminated wounds, and the development of Orthopaedic Speciality Hospitals were first seen in the Civil War.

Prosthetic advances followed for the amputee.

A private in the Confederate Army sustained a gunshot wound of the lower extremity at the Battle of Phillippi, Virginia (now West Virginia) in 1861. He was fitted with a prosthesis which

he kept working with to improve it. His name: Private Hanger, founder of the Hanger Orthopaedic Company.

The AOA was founded in 1871 by veterans of the Civil War. The presentation will show how the Civil War was a major watershed in the development of Orthopaedic Surgery in the United States.

Improving Calcaneal Fracture Outcomes with Primary Subtalar Arthrodesis

Matthew Swick, MD

James L. Beskin, MD

Introduction: Calcaneus fractures have historically been difficult to treat with discouraging operative and non-operative results. We report a retrospective review of 23 fractures in 21

patients who underwent primary subtalar fusion at the time of initial calcaneal ORIF.

Methods: Twenty one patients with 23 calcaneus fractures underwent primary subtalar fusion at the time of their calcaneus ORIF. All patients were consented for calcaneus ORIF and also primary subtalar arthrodesis. This was determined intraoperatively by inability to achieve satisfactory subtalar joint reconstruction. Surgery included a lateral approach to the

calcaneus with a reconstruction of tuberosity anatomy. Subtalar arthrodesis was performed by decortication of the subtalar joint with elevation of the calcaneal posterior facet and packing

the inferior defect with bone allograft. Internal fixation was performed with partially threaded 7 mm cannulated screws.

Results: Pre-operative measurements included; Bohler’s angle, average neg. 2.4º (range +15º to -25º), Sanders CT classification with 15 class IV (65%), 7 class III (31%), and 1 class II (4%). Post operative results showed 88% returned to work with average time 7.8 months (range 2–18 months).

Forty eight percent (10/21) of patients were workman’s compensation. All work comp patients returned to work with average time of 8.7 months (6–18 months). AOFAS foot scores

were recorded at a minimum of 18 months follow up for 11/23 fractures with average score 81.2 (range 79–94) out of possible 94 (6/100 points off because no patient had inversion/eversion).

Discussion and Conclusion: The literature shows Sanders III and IV fractures are 5.5 times more likely to undergo subsequent subtalar arthrodesis than Sanders II fractures. The social

and economical cost of repeat procedures for unsatisfactory results of calcaneus ORIF may be unnecessary with a successful primary arthrodesis. Subtalar arthrodesis offers a predictable

result following severe intra-articular calcaneus fractures with suboptimal subtalar joint reconstruction.

Concomitant Long Bone and Vascular Injury Needing Repair: Sequence of Care and Outcomes

Pratik Desai, MS, MD

Michael Suk, MD, JD, MPH

Introduction: Concomitant vascular and orthopaedic extremity injuries have stimulated debate within the surgical trauma community for a number of years. The relevant literature still

poses a debate over the sequence of surgical intervention as it relates to temporizing vascular repair, definitive vascular repair and orthopaedic fixation.

Methods: Study design was a retrospective chart review. The Trauma registry at our institution was asked to identify all patients with traumatic lower extremity long bone injuries, as

well as all lower extremity traumatic vascular injuries from January 1996 to June 2005. These two lists were cross-referenced, relevant chart reviews conducted and patients with concomitant orthopaedic long bone fractures and vascular injuries needing repair were identified. Age, ISS scores, mechanism, ischemia time, vessel injured, amputation rates, reoperation rates and complications were recorded. Nonoperative orthopaedic or vascular injured patients were omitted. Results are reported.

Results: Between January 1996 and June 2005, 31 patients sustained combined lower extremity long bone fractures and a vascular injury. Three patients died within 24 hours, and 3

underwent primary amputations while 26 required orthopaedic and vascular surgical repair. 17 of these patients underwent definitive vascular repair first; 5 underwent orthopaedic stabilization

first; 3 received a temporary shunt. A vascular reoperation was required in 8 patients, all in whom definitive vascular repair was the initial procedure.

Conclusions and Discussion: 47% of patients treated with definitive vascular repair first underwent a repeat vascular procedure versus 0% in those who underwent orthopaedic stabilization or temporizing shunting as their initial procedure. Moreover, 86% of all amputations were in patients with definitive vascular repair first, compared with 14 in the orthopaedic

stabilization group and zero in the shunt group. In our retrospective analysis, temporizing vascular shunting or orthopaedic stabilization obviated fewer reoperations with decreased amputation rates compared to initial definitive vascular repair. 
Limb Salvage and Healing with Bone Graft Using a Reamer Irrigator Aspirator and

BMP

Pratik Desai, MS, MD

Michael Suk, MD, JD, MPH

We report a case of limb salvage using a novel autograft harvest technique complemented with bone morphogenic protein that resulted in accelerated healing and return to function in a

Gustilo-Anderson III-B tibia fracture. BB is a healthy, active, 33 year old male who sustained a contaminated, Gustilo-Anderson IIIB open left tibia fracture with segmental bone loss in a motorcycle collision. At presentation he was neurovascularly intact, with dopplerable

pulses and was emergently taken to the operating room for external fixation (see below). He ultimately required 6 debridement and irrigations prior to definitive fixation. He underwent

locked intramedullary nailing of the tibia, placement of an internal splint by way of a 5-hole LCDCP plate and a 1/3 tubular plate posteriorly. Next the reamer irrigator aspirator

(RIA) was used to harvest bone graft from the ipsilateral femoral canal which was used to fill a 6 centimeter proximal tibia defect along with cancellous bone chips and bone morphogenic

protein (Infuse). Finally the distal fibula fracture was fixed and soft tissue coverage was achieved with a rotational gastrocnemius flap. He was placed on partial weight-bearing status 12 weeks postoperatively and slowly progressed to full weight-bearing under the supervision of physical therapy. Six months postoperatively, he has been discharged from physical therapy, is independently ambulatory, has returned to full work duty, and exercises daily. The mangled extremity in young, healthy patients presents a treatment dilemma when considering salvage

versus amputation. The arguments against salvage have always included time, cost, and the chance that the end result may still be an amputation.

Moreover, studies have shown salvage efforts to require 2-years to achieve similar functional outcomes as amputation. We therefore present this case of salvage with quick return to

activity as a testament to novel bone grafting approaches and patient motivation.

Management of Supracondylar Femur Fractures in the Elderly

Andre L. Thomas, MD

Robert Wilson, MD

Terry Thompson, MD

Inrtoduction: Fractures of the distal femur are complex injuries and can represent significant management challenges. The purpose of this study was to evaluate the functional outcome

following operative and non-operative treatment of the distal nine centimeters of the femur.

Methods: We retrospectively reviewed the records of ten institutionalized nonambulatory patients, with ten femur fractures, treated at our institution between April 1998 and March

2002. There were 9 females and 1 male whose average age was 88 years (range 78–95). Five of the ten patients (50%) sustained distal femur fractures secondary to a fall, four with

unknown mechanism of injury and one case of elder abuse. Seven of the ten fractures (70%) were treated conservatively based on patient factors and fracture patterns. The remaining

three of ten fractures (30%) were treated with operative management (retrograde intramedullary nail, condylar plate with locking screws, percutaneous screw).

Results: At a mean follow-up of 28 months (range 24–60 months) all of the fractures healed uneventfully. There were no nonunions from the conservative group. The patient with

retrograde intramedullary nail, returned to her baseline level functioning faster than the other methods of stabilizations. 
Discussion and Conclusion: The use of conservative management of distal femur fractures is preferable in non-ambulatory institutionalized individuals. The rate of union is high

with low incidence of complications. However, if operative management is necessary, intramedullary nailing is preferable in elderly patients since it provides stable fracture fixation,

minimal soft tissue dissection and rarely requires bone graft.

Treatment of Three Worst of the Worst Hand Injuries

Jack S. Koay, MD

Introduction: These three cases of hand injuries are not commonly seen in private practices.

They are: (1) Severe Degloved of All Digits and Full Thickness Skin Loss on Whole Dorsum of the Right Hand. (Right hand was caught in mill machine); (2) Severe Crushing Amputation of All Digits With Full Thickness Skin Loss on the Left Palm. (Left hand was cut by “wedging bar machine – used for cutting trees); and (3) Meat Grinder Machine Injury Left Hand: Left hand and wrist were run through the machine and came out pieces from the other part of the machine. Left forearm was stuck in the machine and could not get out. Patient came to the hospital with the machine.

Method: Two of these cases were treated in my private practice and the third one was treated while I was a hand fellow in training.

Results: It is not the best of the worst, rather the best surgical skill available that could provide the treatment.

Conclusions: These impossible injuries are beyond what words could describe. Therefore, I wish to share this presentation with my professional colleagues.

