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It would be pretty hard to get out of chiropractic college without having heard of Wolf’s law though I’m uncertain as to the emphasis placed on it at our various schools. I’m especially uncertain about the emphasis in relation to subluxation theories and models. 

Let’s remember that its Wolf’s Law, not Wolf’s Opinion and its one of the basic building blocks of the subluxation hypothesis. 

Wolf’s Law states: 

As bones are subjected to stress demands in weightbearing posture, they will model or alter their shape accordingly. 

Wolf’s Law has a less well-known corollary for soft tissue called: Davis’ Law, that states: 

Soft tissue will model according to imposed demands 

While one could argue against these laws, just as one could argue that the sun won’t rise tomorrow, no one would take them seriously. These two Laws form the foundation of the rheology associated with subluxation and these rheological properties are essential elements in the epidemiology of vertebral subluxation. 

Rheology is the study of the change in form and the flow of matter including elasticity, viscosity and plasticity and epidemiology is the study of the elements contributing to the occurrence of disease. 

No matter which of the various models of vertebral subluxation one chooses to discuss there are two components that are common to all models. These components are Kinesiopathology and Neuropathology. The following is a step-by-step overview of the changes that take place secondary to abnormal movement and alignment of vertebrae (kinesiopathology). It’s not the most exciting reading but these concepts are essential if one is to understand the nature and character of vertebral subluxation. 

1. Physiologic loads of tension cause increased aggregation of collagen. Compression has the opposite effect 

2. Collagen fibers are laid down in response to stress lines of mechanical loads 

3. The metabolic activity of connective tissue cells is (increased) also affected by mechanical forces/stress 

4. Collagen under compressive and tension creates different distributions of electrical charge 

5. There is increased attachment of proteoglycans, attachment of new collagen fibers, loss of water and unattached proteoglycans. 

6. Fibers are shortened by remodeling 

7. An increase in stress causes an increase in collagen production and organization 

8. A decrease in stress causes a decrease and disorganization of collagen fibers 

9. Collagen is permanently lengthened only by denaturing and weakening the fibers, which occurs when the tissue is subjected to excessive strain. 

10. The development of fibrosis is preceded by an accumulation of inflammatory cells within a tissue. 

11. Tissues that are compressed tend to fold upon one another. This folding may be the critical factor that promotes interfibrillary adhesions 

12. Any alteration in the degree or type of physiologic loading is followed by changes in cellular metabolism, matrix morphology, and functional capacity. 

13. Cells, Glycosaminoglycans, and collagen type and architecture are all affected by the direction and magnitude of physical stress applied to a tissue. 

14. The degeneration of the articular cartilage begins with mild fraying of the tangential collagen fibers (fibrillation) followed by cavitation (blistering) between the tangential collagen bundles. 

15. Blistering is succeeded by vertical splits (clefting) that penetrate the superficial layer and then the deep layers. 

16. The clefted cartilage is gradually worn away leading to a complete denuding of affected regions of the articular surface. 

17. This process leads to a marked alteration in the porosity of cartilage and alteration of fluid flow through it. 

18. Immunocompetent cells and immunoglobulins obtain access to normally protected deeper cartilage layers 

19. According to Wolff’s law, bones remodel to resist an applied stress 

20. As a bone is stressed, regions subjected to compression become more electronegative while areas subjected to tension become more electropositive. 

21. The osteophytes respond by manufacturing additional bone on the electronegative surface and removing it on the electropositve surface. 

22. These mechanically generated electrical signals are monitored and averaged to influence osteocyte metabolism. 

23. A bioelectric signal is generated via a piezoelectric effect and transduced by the osteocytes, which remodel the bone to resist the stress. 
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Mechanical effects on skeletal growth.
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The growth (i.e. increase of external dimensions) of long bones and vertebrae occurs longitudinally by endochondral ossification at the growth plates, and radially by apposition of bone at the periosteum. It is thought that mechanical loading influences the rate of longitudinal growth. The 'Hueter-Volkmann Law' proposes that growth is retarded by increased mechanical compression, and accelerated by reduced loading in comparison with normal values. The present understanding of this mechanism of bone growth modulation comes from a combination of clinical observation (where altered loading and growth is implicated in some skeletal deformities) and animal experiments in which growth plates of growing animals have been loaded. The gross effect of growth modulation has been demonstrated qualitatively and semi-quantitatively. Sustained compression of physiological magnitude inhibits growth by 40% or more. Distraction increases growth rate by a much smaller amount. Experimental studies are underway to determine how data from animal studies can be scaled to other growth plates. Variables include: differing sizes of growth plate, different anatomical locations, different species and variable growth rate at different stages of skeletal maturity. The two major determinants of longitudinal growth are the rate of chondrocytic proliferation and the amount of chondrocytic enlargement (hypertrophy) in the growth direction. It is largely unknown what are the relative changes in these key variables in mechanically modulated growth, and what are the signaling pathways that produce these changes.
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Genu valgum is the Latin-derived term used to describe knock-knee deformity. While many otherwise healthy children have knock-knee deformity as a passing trait, some individuals retain or develop this deformity due to hereditary or genetic disorders or metabolic bone disease. The typical gait pattern is circumduction, requiring that the individual swing each leg outward while walking in order to take a step without striking the planted limb with the moving limb. Not only are the mechanics of gait compromised but also, with significant angular deformity, anterior and medial knee pain are common. These symptoms reflect the pathologic strain on the knee and its patellofemoral extensor mechanism. 
For persistent genu valgum, treatment recommendations have included a wide array of options, ranging from lifestyle restriction and nonsteroidal anti-inflammatory drugs to bracing, exercise programs, and physical therapy. In recalcitrant cases, surgery may be advised. No consensus exists regarding the optimal treatment. Some surgeons focus (perhaps inappropriately) on the patella itself, favoring arthroscopic or open realignment techniques. However, if valgus malalignment of the extremity is significant, corrective osteotomy or, in the skeletally immature patient, hemiepiphysiodesis may be indicated. 

Osteotomy indications and techniques have been well described in standard textbooks and orthopedic journals and are not the focus of this article. Hemiepiphysiodesis can be accomplished using the classic Phemister bone block technique, the percutaneous method, hemiphyseal stapling, or, more recently, application of a single 2-hole plate and screws around the physis. The senior author, having experience in each of these techniques, has developed the later technique in order to solve 2 of the problems sometimes encountered with staples, namely hardware fatigue and migration. The rationale and versatility of this technique for managing genu valgum are the emphasis of this article. 

History of the Procedure: The focus of this article is the indications, techniques, complications, and outcome of guided growth using the reversible plate technique for the correction of pathologic genu valgum. Since the introduction of staples by Walter Blount in 1949, this procedure has waxed and waned in popularity and remains the subject of criticism and controversy. Indeed, some recent review articles and book chapters dismiss stapling as a historical procedure, citing unpredictability and the fear of permanent physeal arrest as results of stapling. While stapling can work well, occasional breakage or migration of staples can necessitate revision of hardware or premature abandonment of this method of treatment. 

Some surgeons have reverted to osteotomy of the femur and/or tibia-fibula as the definitive means of addressing genu valgum. However, this is a very invasive method fraught with potential complications, including malunion, delayed healing, infection, neurovascular compromise, and compartment syndrome. Further complicating the picture, these deformities are often bilateral, requiring a staged correction. The aggregate hospitalization, recovery time, costs, and risks make osteotomy a last resort for angular corrections (unless the physis has already closed). 

Percutaneous drilling or curettage of a portion of the physis yields only a small scar and no implant is required. However, this is a permanent, irreversible technique. Therefore, its use is necessarily restricted to adolescent patients and is predicated upon precise timing of intervention, requiring close follow-up to avoid undercorrection or (worse yet) overcorrection. 

Some authorities advocate using percutaneous epiphyseal transcutaneous screws as a means of achieving angular correction. While this is performed through a small incision, the physis is violated and the potential exists for the formation of an unwanted physeal bar, with its sequelae. To date, its no potential for reversing the procedure has been document; therefore, the only reported cases have been in adolescents. 

By comparison, guided growth, using a nonlocking 2-hole plate and screws, is a reversible and minimally invasive outpatient procedure, allowing multiple and bilateral simultaneous deformity correction. A single implant (the authors prefer the Orthofix [McKinney, Tex] 8-plate) per physis; this serves as a tension band, allowing gradual correction with growth. Because the focal hinge of correction is at or near the level of deformity, compensatory and unnecessary translational deformities are avoided. 

The previous empirical constraints related to the indications, including appropriate age group and the etiology of deformity, have been successfully challenged using this technique, with consistently good results. In a personal series of more than 100 patients, ranging in age from 19 months to 17 years, and some with pan-genu deformities, the senior author has not had a permanent physeal closure. 

Problem: Normal alignment means that the lower extremity lengths are equal and the mechanical axis (center of gravity) bisects the knee when the patient is standing erect with the patellae facing forward. This position places relatively balanced forces on the medial and lateral compartments of the knee and on the collateral ligaments, while the patella remains stable and centered in the femoral sulcus. 

In children younger than 6 years, physiologic genu valgum is common but is self-limiting and innocuous. In children (of any age) with pathologic valgus, when the mechanical axis deviates into or beyond the lateral compartment of the knee, regardless of the etiology, a number of clinical problems may ensue. Medial ligamentous strain may be associated with recurrent knee pain. The patellofemoral joint may become shallow, incongruous, or unstable, causing activity-related anterior knee pain. In extreme cases, frank patellar dislocation with or without osteochondral fractures may ensue. 

Because patellar dislocation reflects an insidious and progressive growth disturbance, nonoperative management relying on physical therapy and bracing is of little value. During the adult years, premature and eccentric stress on the knee may result in hypoplasia of the lateral condyle, meniscal tears, articular cartilage attrition, and arthrosis of the anterior and lateral compartments. 

Frequency: Adolescent idiopathic genu valgum may be familial, or it may occur sporadically. The true incidence is unknown. Certainly it is one of the most common causes of anterior knee pain in teenagers and is a frequent reason for orthopedic consultation. Likewise, the incidence of the predisposing syndromes is difficult to ascertain. Predisposing syndromes, such as hereditary multiple exostoses, Down syndrome, and skeletal dysplasias, are more apt to manifest in patients aged 3-10 years, and valgus may become severe if untreated. Regardless of the etiology, surgical correction of significant and symptomatic malalignment is warranted, regardless of the age of the patient. 

In countries where malnutrition is common and access to medical care is limited, the overall incidence of genu valgum is undoubtedly higher. While polio has been largely eradicated, other infectious diseases and mistreated (or untreated) traumatic injuries make physeal damage a frequent cause of progressive and disabling clinical deformity. Likewise, untreated congenital anomalies, genetic disorders, rheumatologic diseases, and hemophilia may cause genu valgum. 

Etiology: The fact that toddlers aged 2-6 years may have physiologic genu valgum is well recognized. For this age group, typical features include ligamentous laxity, symmetry, and lack of pain or functional limitations. Despite the sometimes-impressive deformities, no treatment is warranted for this self-limiting condition. Bracing is meddlesome and expensive, and shoe modifications are unwarranted. The natural history of this condition is benign; therefore, parents simply need to be educated as to what to expect and when. Annual follow-up until resolution may help to assuage their fears. 

In contrast, adolescent idiopathic genu valgum is not benign or self-limiting. Teenagers may present with a circumduction gait, anterior knee pain, and, occasionally, patellofemoral instability. The natural history of this condition may culminate in premature degenerative changes in the patellofemoral joint and in the lateral compartment of the knee. Various other conditions, including postaxial limb deficiencies, genetic disorders such as Down syndrome, hereditary multiple exostoses, neurofibromatosis, and vitamin D–resistant rickets may cause persistent and symptomatic genu valgum. Some of these conditions require team management with other health care providers; however, surgical intervention is still likely to be necessary to correct the malalignment of the knees. 

Pathophysiology: With normal alignment, the physes and epiphyses are shielded from pathologic stress, and balanced growth preserves straight legs and normal function. In genu valgum, as the mechanical axis shifts laterally, pathological stress is placed on the lateral femur and tibia, inhibiting growth and possibly leading to a vicious cycle. Not only is physeal growth inhibited, but also the Hueter-Volkmann effect upon the entire epiphysis prevents its normal expansion. According to the Hueter-Volkmann principle, continuous or excessive compressive forces upon the epiphysis have an inhibitory effect upon growth. Consequently, growth in the lateral condyle of the femur is suppressed globally, resulting in a shallow femoral sulcus and a propensity for the patella to tilt and subluxate laterally. 

During gait, medial thrust of the tibia relative to the femur may compromise the integrity of the restraining medial collateral ligaments, resulting in localized pain and progressive joint laxity. 

In addition to knee pain and laxity, patients may develop a circumduction gait, swinging each leg outward to avoid knocking their knees together. This gait pattern is awkward and laborious; the patient is unable to run, ride a bicycle, or participate safely and effectively in play or sports activities, potentially leading to social isolation and possible ridicule. Left untreated, the natural history for this condition is likely to be that of inexorable progression and deterioration. 

The lifelong valgus knee presents a daunting challenge to the adult reconstructive orthopedist. Total knee arthroplasty may be fraught with complications, including persistent malalignment, neurovascular compromise, patellar instability, and premature loosening of the prosthetic components. Therefore, it is in the best interest of the patient for the clinician to try to prevent such an outcome. Correction of genu valgum and neutralization of the forces across the knee are the goals of early and, if necessary, repeated intervention, which forestalls the need for more invasive adult reconstructive procedures. 

Clinical: The history of the deformity is important to ascertain and document. On rare occasions, genu valgum may be noted in the nursery, indicating the presence of some type of localized or generalized skeletal malformation or dysplasia. Congenital lateral dislocation of the patella has been described. The extensor mechanism of the knee is displaced laterally so that every time the child contracts the quadriceps, the knee is flexed (rather than extended) and rotates outward, accentuating the valgus deformity. More commonly, genu valgum does not become apparent until after the child reaches walking age. A normal variant of the disorder in toddlers (physiologic valgus) typically is symmetrical and pain free, but it should resolve spontaneously by the time the child is aged 6 years. If the valgus is unilateral or symptomatic, referral to an orthopedist and radiographic evaluation are warranted. 

Family history may be important because certain heritable conditions, such as hereditary multiple exostoses, Marfan syndrome, osteogenesis imperfecta, or vitamin D–resistant rickets may predispose a patient to this condition. 

The physical examination should include assessment of the gait pattern, including the propensity for circumduction, and evaluation of lower extremity lengths. Stature, craniofacial features, the spine, and the upper extremities should be evaluated. Various genetic conditions and skeletal dysplasias may be documented in this manner; consultation with a geneticist may be warranted. 

With the child standing, compare the relative limb lengths by leveling the pelvis with blocks and measuring and recording the intermalleolar distance (IMD). Torsional deformities of the femur and/or tibia should be documented. Often, genu valgum is observed in association with outward torsion of the femur, tibia, or both. Look for retropatellar crepitus and tenderness and note patellar tilt, tracking, and stability. For situations other than the aforementioned physiologic genu valgum, medical imaging is warranted. 
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Physiologic genu valgum should be treated expectantly. The family should be educated to avert unnecessary concerns and inappropriate treatment. Bracing and corrective shoes are ineffective, and physical therapy is of no benefit. Pathologic genu valgum warrants aggressive treatment to alleviate symptoms and prevent progression. Bracing and therapy are inadequate to meet these goals. Surgical intervention is the only successful intervention for correcting the problem. Surgical options include osteotomy or growth manipulation (hemiepiphysiodesis). 
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Relevant Anatomy: The radiographic parameters relevant to defining genu valgum are best measured on a full length, standing, anteroposterior (AP) radiograph of the legs. The angle is measured between the femoral shaft and its condyles (the normal angle is 84°); this is referred to as the lateral distal femoral angle. The other relevant angle is the proximal medial tibial angle; this is the angle between the tibial shaft and its plateaus (the normal angle is 87°). The mechanical axis is a straight line drawn from the center of the femoral head to the center of the ankle; this should bisect the knee. Allowing for variations of normal, an axis within the 2 central quadrants of the knee is deemed acceptable. 

Contraindications: Physeal closure, whether it be due to local trauma or to maturity is the sole contraindication to using guided growth for deformity correction. Obviously, this technique cannot be used after skeletal maturity, when the only option is a corrective osteotomy. In some cases, malrotation actually improves or is resolved as the mechanical axis is restored to neutral; therefore, rotational osteotomies may be reserved for patients who are still troubled by unresolved malrotation. Likewise, lengthening (along the anatomic axis) may be reserved for children who ultimately require limb length equalization. 
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Lab Studies: 
· When an underlying syndrome is suggested by the physical findings and history, consultation with a geneticist and workup are warranted. If metabolic bone problems are a concern, relevant hematologic and urine studies are warranted, along with consultation with an endocrinologist. In a select few patients, bone densitometry studies may be warranted.

Imaging Studies: 
· Radiography

· The criterion standard for documentation of genu valgum is a standing AP radiograph of the lower extremities, taken with the patellae facing forward. This study permits direct visualization of both the true and the apparent limb lengths and alignment. The length of each femur and tibia is measured, and any diaphyseal deformities (which would be missed on a scanogram or teleroentgenogram) are clearly visible. The mechanical axis is a line drawn from the center of the head of the femur to the center of the ankle; this line should bisect the knee. In normal variations, this line is still in the central 50% of the knee. Genu valgum is defined by lateral deviation of the axis or deviation toward or beyond the joint margin. The deformity may be in the femur, the tibia, or both. The normal lateral distal femoral angle is 84° (6° of valgus), and the medial proximal tibial angle is 87°(3° of varus).

· When physeal abnormalities are suspected, obtain AP and lateral radiographs of the hip or knee (or fluoroscopy) to have better visualization of the physis. If a skeletal dysplasia is suggested, a skeletal survey is warranted.

· A sunrise or Merchant view of the patellae may reveal tilt, subluxation, and, occasionally, osteochondral defects or loose bodies. Finally, it may be helpful to obtain an AP radiograph of the left wrist for bone age, to ensure remaining growth (ideally at least 12 mo) is adequate to allow for correction of a deformity by growth manipulation.

Other Tests: 
· Other than a well-documented physical examination and appropriate radiographs, other tests and diagnostic procedures are seldom necessary.

Histologic Findings: Depending upon the underlying etiology of genu valgum, epiphyseal, physeal, and/or metaphyseal histologic abnormalities may be present. However, biopsy of the bone rarely is necessary or helpful. Such invasive procedures may have an adverse effect upon physeal growth and the outcome of treatment. 
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Medical therapy: For the child with specific and identifiable bone dysplasia, medical treatment may have an important role, influencing the outcome. For example, the child with vitamin D–resistant rickets should be on appropriate medication to optimize bone formation and mineralization. Likewise, children with osteogenesis imperfecta may benefit from treatment with bisphosphonates to increase bone density and decrease the risk of fractures. Recognizing the need for holistic care, even optimal medical management does not correct preexisting genu valgum. However, treatment may slow the progression of the condition and prevent recurrence. Bracing and physical therapy may provide a temporary reprieve of symptoms, but they do not afford long-term symptomatic relief. 
Surgical therapy: Having concluded that osteotomy should be reserved as a salvage option (or for mature patients), an opportunity arises to safely use guided growth as treatment. Despite the age of the child or the etiology of the valgus, even children with "sick physes" may be well served by the application of an extraperiosteal 2-hole plate at the apex (or apices) of the deformity. The ensuing growth should correct the deformity within an average of 12 months. This is documented with quarterly follow-up evaluations, including full-length radiographs with the legs straight. 

When the mechanical axis has been restored to neutral, the implants are removed. Growth should be monitored because if the valgus recurs, guided growth may need to be repeated. The goal is to correct the deformity, which alleviates the pain and gait disturbance and protects the knee throughout the growing years. If this requires repeated, yet minor, intervention, the benefits still outweigh the cost and risks of (sometimes) repeated osteotomies. 

Preoperative details: The importance of recognizing the difference between physiologic and pathologic valgus and reserving treatment for the latter cannot be overemphasized. Consider the symptoms and document the degree and progression of genu valgum before considering surgical intervention. Apart from encroaching skeletal maturity, time is not of the essence here. The patient's height should be recorded, along with the limb lengths and the IMD, measured with the patient standing with his or her knees touching. 

Preoperative planning should be undertaken using the full-length radiographs to select the optimal solution, predict the outcome, and convey this information to the family. When considering guided growth, it is prudent to address any significant valgus deformity at its primary site(s) to preserve a horizontal knee axis while neutralizing the mechanical axis so that it bisects the knee. For idiopathic genu valgum, the distal femur is the preferred site of plate application, while for various skeletal dysplasias and metabolic problems, both femur and tibia may be appropriate plating sites. Only one plate is needed per level, serving as a tension band (compression of the physis is not the principle here). 

Remember to evaluate sagittal alignment of the knee; these deformities may be addressed simultaneously. For example, a flexion/valgus or oblique-plane deformity of the knee may be resolved by anteromedial femoral plate application; likewise, flexion/varus warrants a single anterolateral plate. For fixed-knee flexion deformities (not the topic of this article), 2 plates are used; one is just lateral to the sulcus and one is medial. This permits unobstructed gliding of the patella. Length discrepancies may be corrected by modular guided growth—adding or removing plates as the child grows, so that equal limb lengths are achieved at maturity, without having to resort to distraction osteogenesis. 

Intraoperative details: The patient should be supine on a radiolucent operating table. An image intensifier is used to localize the physes of the distal femur, proximal tibia, or both. 

For femoral plating, the medial incision is centered over the adductor tubercle. An oblique incision is made in the vastus medialis fascia, mobilizing this muscle and retracting it anteriorly. The periosteum is left undisturbed to avoid premature physeal closure. A needle is inserted into the medial physis. A titanium 8-plate (Orthofix; McKinney, Tex) is placed over the needle, and the 8-plate is centered on the physis. The extraperiosteal plate is then secured to the bone by first introducing the 1.6-mm. guide pins, epiphyseal first, then metaphyseal. After starter holes are drilled to a depth of 5 mm with the cannulated 3.2-mm drill, the plate is securely attached with 2 of the 4.5-mm. cannulated, self-tapping screws. While the screws do not need to be parallel, they should not violate the physis or the joint. In the sagittal plane, center the plate to avoid an iatrogenic recurvatum (too anterior) deformity. 

For the proximal tibia, the medial physis is approached through a separate longitudinal incision and the superficial tibial collateral ligament is split, again leaving the periosteum intact. A needle is inserted, followed by the extraperiosteal 8-plate, which is secured according to the technique described above. The titanium 8-plate (Orthofix; McKinney, Tex) comes in 2 sizes, namely 12 or 16 mm (measured from center hole to center hole). They are both low profile and of equal thickness, with a center hole for the needle to allow for accurate placement. 

The screws are titanium, cannulated, and self-tapping; they come in 3 lengths, which are 16 mm (for the ankle, wrist, or elbow), 24 mm (often used for the tibia), and 32 mm (for the femur). The plates and screws are painted and color-coded for ease of identification, but the surgeon may mix and match as dictated by the local anatomy. This is intentionally not a locking plate; the principal is to deflect the physis (tension band) rather than overpower it. Thus, it is a paradigm shift and departure from the traditional stapling methodology. 

Postoperative details: Following the layered closure, the tourniquet is deflated, and a soft compression dressing is applied to the knee. No immobilization is required; immediate weightbearing is encouraged, and progressive activities are permitted as tolerated. This procedure is routinely accomplished on an outpatient basis, and physical therapy is rarely required. 

Follow-up care: Guided growth mandates periodic follow-up evaluations (typically at 3-mo intervals) so that the rate of correction can be assessed to determine the optimal timing for plate removal. The parents should be instructed in how to monitor the IMD; overcorrection into varus can be averted if parents are educated and involved. When the knees and ankles touch simultaneously (IMD = 0), a full-length radiograph should be obtained to measure the mechanical axis and limb lengths. The plate(s) should be removed when the mechanical axis is neutral and further growth should be monitored. Guided growth may be safely repeated for angular and/or length discrepancies, according to the needs of the individual patient. 
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For this meticulous but relatively simple operative procedure, complications are rare. Minimal dissection is involved; therefore, wound-healing problems such as hematoma, infection, or dehiscence are uncommon. If keloid formation is a problem, the scar may be excised at the time of plate removal. 

With the switch from staples to the 8-plate, the problems of hardware migration or fatigue have been solved. The screws intentionally diverge with growth; however, this does not require screw exchange. The relatively thin titanium plates conform to the bone and are free to bend with correction (this is rarely observed). Because the bone is not divided, no need exists to wait for healing. This procedure does not place the patient at risk for nonunion, delayed union, compartment syndrome, or neurologic damage, all of which have been reported with osteotomy of the distal femur or proximal tibia/fibula). 

The issue of rebound growth remains ill defined. While this was reported with stapling, especially in children younger then 10 years, it seems less common with the plate technique. Perhaps this reflects a different biology; one not applying a rigid construct (multiple staples) to a dynamic physis. The result may reflect a more physiologic response with less propensity for rebound. However, in the event of recurrent deformity, repeat plate application is warranted if rebound growth occurs to the point the mechanical axis drifts into lateral zone 2 or 3. This underscores the need for parental education and periodic follow-up evaluations. 

Permanent physeal closure does not occur, provided meticulous care is taken to place (and remove) plates without disturbing the periosteum. In 5 years of plating, including more than 100 children with the full spectrum of diagnoses, this author has yet to observe this complication. Remember that all of these patients would have had 1 or more osteotomies if they had not undergone guided growth. 
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Provided the aforementioned criteria are met (ie, sufficient growth remaining, careful analysis and preoperative planning, proper staple selection and insertion, periodic follow-up), the results of guided growth are uniformly gratifying. The parents and the surgeon must be patient, however, because growth is a slow process. The immediate satisfaction (carpentry) of osteotomies is supplanted by delayed gratification (gardening). The success of this technique is predicated on skillful harnessing of the inherent power of the growth plate. Even a sick physis can respond, given enough time; this is why the procedure works even in patients with skeletal dysplasias and vitamin D–resistant rickets. 

Patient and family satisfaction are excellent; this is not surprising in light of the fact that, in comparison to osteotomy, guided growth is minimally invasive, relatively painless, cost effective, and less risky. Minimal down time is associated with the procedure, and educational and recreational activities are only temporarily interrupted. Consequently, previous arbitrary guidelines pertaining to minimum age and diagnoses have been abandoned. In this author's opinion, guided growth with the 8-plate has become the treatment of choice for most angular deformities of the knee. Osteotomy can still be performed if guided growth is unsuccessful (or vice versa). 
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Since stapling was introduced in the 1950s, its popularity has waxed and waned. Some of the failures and criticisms were a direct result of poor technique (wrong staples, periosteal elevation). By the 1970s, this technique had been abandoned by many; even recent review articles and book chapters pertaining to correction of angular deformities or limb length inequality dismiss stapling as a risky, unpredictable, or outmoded technique. The problem is that osteotomies, whether secured by cast or internal or external fixation, are not without occasional serious consequences. 

Percutaneous epiphysiodesis, recently popularized, offers the theoretical advantages of a smaller scar and no hardware to retrieve. However, it is not reversible; therefore, the timing must be perfect to avoid overcorrection. This technique, therefore, is limited to use in adolescent patients, in whom the surgeon strives to achieve a neutral mechanical axis at maturity. Determination of bone age is known to be inexact, with an error of ± 1 year. This variation represents a significant source of error in determining the optimal age for permanent epiphysiodesis. 

Despite many successes with staples, and in response to its drawbacks of hardware rigidity, migration, and breakage, the author has devised a preferable method for guided growth. This involves the use of a nonlocking 2-hole titanium 8-plate (Orthofix; McKinney, Tex). Applying a single plate per physis, the directional control afforded allows the correction of frontal-, sagittal-, or oblique-plane deformities. This is performed in an outpatient setting, allowing safe and gradual correction of complex, multilevel, and bilateral deformities by harnessing the power of the growth plate. The same device may be used on both large (170 kg) and small (13 kg) patients with diverse pathology. Osteotomy may be reserved for mature patients or those who require additional length or rotational correction. 
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Caption: Picture 1. This diagram depicts genu valgum involving the right leg (lighter shade), where the mechanical axis falls outside the knee. The goal of treatment is to realign the limb and neutralize the mechanical axis (dotted red line), thereby mitigating the effects of gravity through guided growth of the femur and/or tibia (whatever is required to maintain a horizontal knee joint axis). The darker shade depicts normal alignment with the mechanical axis now bisecting the knee. 
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Caption: Picture 2. This 9-year-old patient has symmetrical and progressive genu valgum caused by a hereditary form of metaphyseal dysplasia. One method of treatment is to undertake bilateral femoral and tibial/fibular osteotomies, securing these with internal plates or external frames. However the hospitalization and the attendant cost and risks, including peroneal nerve palsy and compartment syndrome, make this a daunting task for the surgeon and family alike. Furthermore, mobilization and weightbearing may require physical therapy but must be delayed pending initial healing of the bones.
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Caption: Picture 3. Heretofore, stapling was a viable option. This outpatient procedure permitted simultaneous and multiple deformity correction, without casts or delayed weightbearing. However, the concept of compressing and overpowering the physes has the drawbacks of slower correction because the fulcrum is within the physis. Provided the rigid staples did not dislodge or fatigue, satisfactory correction could be realized. If the hardware failed prematurely, the correction was either abandoned or the hardware exchanged. Compared with osteotomies, it was a risk worth taking, that is, until the advent of a better option. 
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Caption: Picture 4. The application of a single 8-plate per physis permits the same correction as stapling, without the potential drawbacks of implant migration or fatigue failure. Based on the principle of facilitating rather than compressing the physes, the correction occurs more rapidly (by about 30%) and rebound growth seems to be less frequent. When the mechanical axis has been restored to neutral, the plates are removed. 
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Caption: Picture 5. This 14-year-old boy, weighing 132 kg, presented with activity-related anterior knee pain, circumduction gait, and difficulty with running and sports. His symptoms had been progressive over a period of 18 months despite nonoperative measures including physical therapy, activity restrictions, and nonsteroidal anti-inflammatory drug therapy.
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Caption: Picture 6. Nine months following the insertion of 8-plates in the distal femora (1 per knee), the mechanical axis is approaching neutral and his symptoms abated. The plates were removed 2 months later, allowing for full correction of his valgus deformities. He has not had recurrence. 
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Caption: Picture 7. This 14-year-old boy broke his distal femur 1 year previously. He was treated with internal fixation using a condylar plate, and the fracture healed uneventfully. However, he developed medial overgrowth of the femur, which caused progressive and painful genu valgum. Note the lateral displacement of the mechanical axis into zone 2. One alternative is to perform a supracondylar osteotomy with exchange of the plate; this was declined. 
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Caption: Picture 8. Two options for instrumented and reversible hemi-epiphysiodesis are multiple staples versus an 8-plate. The latter, being flexible yet secure, avoids the potential risks of hardware breakage or migration. Furthermore, growth is facilitated rather than restricted and the alignment is restored more rapidly. 
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Caption: Picture 9. Same patient as in Image 8. One year following guided growth of the femur with an 8-plate, his mechanical axis is neutral, his limb lengths are equal, and his symptoms have abated; the plate was then removed. Neither procedure required hospitalization or immobilization. Each time he was able to rapidly resume sports participation. 
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Caption: Picture 10. 17 year old male who underwent an arthroscopic reconstruction of his left anterior cruciate ligament utilizing braided semitendinosis one year prior this film. With ensuing growth he developed progressive genu valgum with medial and anterior knee pain and difficulty running. 
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Caption: Picture 11. A fluoroscopic closeup view of the left knee demonstrates, despite his cronologic age of 17, that he has significant frowth remaining. (Note arrows pointing to the physis = growth plate). It was felt that the most expedient and safe treatment would be guided growth. Considering his relative skeletal maturity, it was elected to apply 8-plates to the femur and tibia simultaneously, for the sake of time. 
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Caption: Picture 12. 11 months following pan-genu guided growth of the medial femur and tibia, his legs are straight. His pain has resolved and he has resumed a fully active lifestyle. His limb lengths are equal and his knee remains stable. 




View Full Size Image


eMedicine Zoom View (Interactive!)

Picture Type: Image
Caption: Picture 13. A stadning AP radiograph of the legs confirms the clinical findings; the plates were therefore removed.
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Caption: Picture 14. This 6 year old girl, born with tibial dysplasia, underwent foot ablation at age two combined with surgical synostosis of the distal fibula to the tibial stump. She developed progressive genu valgum necessitating that the prosthetist move the post medially. However she then experienced medial knee pain and stump irritation. This full length weight-bearing radiograph demonstrates lateral displacement of the mechanical axis (red dotted line) to the joint margin. 
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Caption: Picture 15. Treatment options are limited to osteotomy or guided growth. An osteotomy would require "down time" - out of her prosthesis and non weight-bearing while the cut bone is healing. 
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Caption: Picture 16. The family chose the option of guided growth and 8-plates were applied to the distal medial femur and proximal medial tibia. She resumed full activities in her prosthesis and this full length radiograph, taken one year later, demonstrates normalization of the mechanical axis. At this point the prosthetist moved her post laterally. Her knee pain and stump irritation have abated. 
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Caption: Picture 17. A close-up view demonstrating the neutral mechanical axis and open growth plates. Note the divergence of the screws. At this point, the plate was removed. Further growth will be monitored, repeating guided growth if needed.
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Caption: Picture 18. A clinical photograph showing her alignment just prior to hardware removal. 
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Medicine is a constantly changing science and not all therapies are clearly established. New research changes drug and treatment therapies daily. The authors, editors, and publisher of this journal have used their best efforts to provide information that is up-to-date and accurate and is generally accepted within medical standards at the time of publication. However, as medical science is constantly changing and human error is always possible, the authors, editors, and publisher or any other party involved with the publication of this article do not warrant the information in this article is accurate or complete, nor are they responsible for omissions or errors in the article or for the results of using this information. The reader should confirm the information in this article from other sources prior to use. In particular, all drug doses, indications, and contraindications should be confirmed in the package insert. FULL DISCLAIMER 
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Abstract

Sustained mechanical loading alters longitudinal growth of bones, and this growth sensitivity to load has been implicated in progression of skeletal deformities during growth. The objective of this study was to quantify the relationship between altered growth and different magnitudes of sustained altered stress in a diverse set of nonhuman growth plates. The sensitivity of endochondral growth to differing magnitudes of sustained compression or distraction stress was measured in growth plates of three species of immature animals (rats, rabbits, calves) at two anatomical locations (caudal vertebra and proximal tibia) with two different ages of rats and rabbits. An external loading apparatus was applied for 8 days, and growth was measured as the distance between fluorescent markers administered 24 and 48 h prior to euthanasia. An apparently linear relationship between stress and percentage growth modulation (percent difference between loaded and control growth plates) was found, with distraction accelerating growth and compression slowing growth. The growth-rate sensitivity to stress was between 9.2 and 23.9% per 0.1 MPa for different growth plates and averaged 17.1% per 0.1 MPa. The growth-rate sensitivity to stress differed between vertebrae and the proximal tibia (15 and 18.6% per 0.1 MPa, respectively). The range of control growth rates of different growth plates was large (30 microns/day for rat vertebrae to 366 microns/day for rabbit proximal tibia). The relatively small differences in growth-rate sensitivity to stress for a diverse set of growth plates suggest that these results might be generalized to other growth plates, including human. These data may be applicable to planning the management of progressive deformities in patients having residual growth. © 2006 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J Orthop Res 24:1327-1334, 2006
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ASCO Scoliosis Treatment™
Anti-Scoliosis Vibration-Decompression Method
What We Do
ASCO Scoliosis Treatment™ Center, uses the patented ASCO Scoliosis Treatment Method (or ASKO-vibro-method: U.S. patent number 6,082,365, Russian patent number: 2,104,684), to treat scoliosis using a method alternative to open surgery and bracing. The treatment period is approximately three to five weeks, with an average of 25 visits of active care. 
The ASCO Scoliosis Treatment™ Method is of particular help in: 
· Treating patients for whom conventional therapy (observation, physiotherapy, traditional chiropractic care, brace management, massage therapy, etc.) has been unsuccessful in stopping the progression of the spinal curvature and/or eliminating back pain. 
· Eliminating the necessity of braces. 
· Eliminating the necessity of surgery. 
Results of the ASCO Scoliosis Treatment™ Method
For the past 8 years, scoliotic patients experienced the following results from the ASCO Scoliosis Treatment™ Method:

  Improved spinal mobility with developed muscles supporting the spine in its proper position 

  Elimination of pain 

  Stopped progression 

  Improved spinal curve 

  Elimination of the necessity to perform surgery or wear a brace. 

Click here to see pictures of patients before and after the treatment (with treatment period indicated).

Click here to read testimonials of patients and their experience with the ASCO Scoliosis Treatment.

Three Reasons Why the ASCO Scoliosis Treatment™ Method is Better
1. No hospitalization, no surgery, and no braces are required. The patient can lead a normal life (at work, home, and school) while being treated. 

2. The ASCO Scoliosis Treatment™ Method has proven to be successful in treating scoliosis within a period of three to five weeks. Patients are monitored periodically to ensure long-term positive results. Click here to see pictures of patients two years after the treatment was completed. 

3. Positive results are attained through a conservative, non-invasive approach without pain or risk of injury to the patient. 

How the ASCO Scoliosis Treatment™ Method Works
The ASCO Scoliosis Treatment™ Method is an integral program that combines well-known techniques in spinal treatment. The sequence and the intensity of the techniques, as well as certain modifications to them based on a patient's particular diagnosis, enable us to obtain the desired results.

The ASCO Scoliosis Treatment™ Method includes: 

· Vibration and decompression of the spine 

· Spinal manipulation 

· Isometric gymnastics which are performed by alternating tension and relaxation of the muscles without the movement of the joints 

· Massage therapy 

· Acupressure 

· Nutritional therapy 

· Electrical stimulation 

· Thermal-magnet-therapy 

· Bio-feedback (postural visualization) 

· Bio-mechanical correction of lifestyle. 

Cost Comparison &Payment plans
We accept all major credit cards. Affordable payment plans are available for as low as $148 a month, a portion of which may be reimbursed by the patient's insurance policy. Financing is subject to credit approval. The approval is quick and can be done during the initial evaluation in our office. 

Lodging 
We have many patients who travel to our offices from all parts of the country and internationally to be treated. There are several lodging options available. Those under 18 can stay at charity run hotel for a $10 a night donation fee. 

Air Travel 
The closest airport to our facilities is Newark International Airport. It is also convenient to fly into JFK International, La Guardia, and Philadelphia International Airport. For those who qualify there is a non-profit organization by the name of Angel Flight that may be able to arrange free or sharply reduced airfare. 


About Us
ASCO Treatments Centres are dedicated to treating scoliosis using an advanced, patented method. ASCO Scoliosis Treatment™ Method (Anti-Scoliosis Vibration-Decompression Method) was developed by Doctor Vladimir Yenin. Dr. Yenin began his career in Russia in 1970 as a general and oncology surgeon. Since 1992, Dr. Yenin specialized in manual manipulative therapy and sports medicine. He concentrated his efforts on a condition of scoliosis and soon recognized the need for a treatment alternative. From this, the ASCO Scoliosis Treatment™ Method was developed.

Our goal is to advance the use of the ASCO Scoliosis Treatment™ Method as a viable alternative to the conventional treatment of scoliosis. In the U.S., the treatment was first performed by Dr. Edward P. Formisano, a certified chiropractic sports physician. Dr. Formisano has extensively trained with Dr. Yenin and has been practicing the method for more than three years in Chester, NJ. Today, we have patients who travel to our Chester, NJ office to receive treatment from all parts of the country such as CA, NJ, NY, KA, MA, OK, PA, TX, VA as well as internationally including Asia and Europe. In June and July of 2002, three clinicians have joined us in offering The ASCO Scoliosis Treatment Method as part of their practices in New Jersey and New York.

Current Research and Clinical Application
Current treatment for adolescent idiopathic scoliosis (AIS) consists of three phases: observation, bracing, and surgery. During the observation phase, the patient is x-rayed and the angle of curvature is recorded. Follow-up x-rays are taken every three to six months looking for signs of curvature progression. Once the curvature reaches 20 to 25 degrees bracing is recommended, and at 45 to 50 degrees surgery is considered.

The observation phase can last from months to years depending upon the course of curvature progression. This is an obvious time for a more aggressive yet conservative approach to treatment other than mere "observation."

The patented ASCO Scoliosis Treatment Method for adolescent idiopathic scoliosis incorporates accepted principles of anatomy, physiology, and biomechanics with the goal of improving the curvature of the scoliotic patient while potentially eliminating the need for bracing or surgery. While it is recognized that some cases of scoliosis may eventually require bracing or surgery, the objective is to prevent others from ever reaching that phase.

The ASCO Scoliosis Treatment Method consists of an intense, unique three- to five-week program. The principle is simple: the spine is decompressed, vibrated, and exercised in proper alignment, thereby promoting spinal growth in proper alignment. The core spinal stabilizers are exercised with "isometric gymnastics" to develop the body's own "muscle brace" to hold the spine in proper alignment. Adjunctive treatment includes vestibulo-ocular and proprioceptive re-education, spinal manipulation, physical therapy, nutritional counseling, and training in proper biomechanics to enhance the overall effectiveness of treatment.

Initial Curvature Development and the Progression of AIS
The natural history of scoliosis may involve two or more stages. During the initial stage, a small curve develops in the presence of a subtle proprioceptive defect that causes a miscalibration of the neural/musculoskeletal mechanisms that maintain the spine in a balanced, upright position. This then yields to a second stage in which rapid curve progression occurs during adolescent growth. Progression is at least partly due to mechanical modulation of spinal growth in which spinal asymmetry leads to persistent asymmetrical loading of the vertebral physes and hence to asymmetrical growth (according to the Hueter-Volkmann principle).

Scoliosis appears to induce premature expression of type X collagen and calcification in the disc matrix itself and particularly in the cartilage endplate that could decrease permeability and occlude nutrient transport into the disc. The intervertebral disc is avascular. Nutrients, required by the disc cells for maintenance and repair of the tissue, are supplied by blood vessels at the margins of the disc. The nucleus and inner annulus cells rely on capillaries from the vertebral bodies, which penetrate the subchondral bone and terminate above the cartilage endplate. Since disc cells require an adequate supply of nutrients for maintaining healthy tissue, a loss of permeability in the scoliotic discs, particularly at the apex of the curve, has a damaging effect on the disc cell activity. This ultimately results in a loss of matrix components and possibly leads the deformed, wedge shaped disc so evident in scoliosis.

Another factor that may influence progression is the timing of the maturation of postural control in adolescents in relation to the timing of the adolescent skeletal growth spurt. The control of spinal alignment requires neural elements able to detect mechanical action and pass on this information for interpretation by higher structures in the mid-brain and cerebellum. Muscle spindle fibers act as sensory receptors within a muscle relative to changes in muscle length. Static gamma motor neurons increase afferent firing of the muscle spindle at a constant length while, at the same time, reducing afferent firing of the dynamic gamma motor neurons, which are responsible for detecting the stretching of a muscle. A neurological deficit relating to the afferent side of the reflex postural control system has been detected which may operate only under dynamic conditions. This may explain why a curvature reduces in the prone or supine position. The location of the intertransverse ligament (ITL) at the ends of the transverse process made them four to six times more sensitive to lateral bending than midline ligaments. Ruffini Corpuscles within the ITLs detect stretching of the ligament.

The Physiology Behind the ASCO Scoliosis Treatment™ Method
Because the condition of adolescent idiopathic scoliosis (AIS) is complex, the approach to treatment must be comprehensive to address this complexity. The comprehensive approach of the ASCO Scoliosis Treatment™ Method includes vibration, decompression, intense isometric exercise, spinal manipulation, biofeedback, and physical therapy (or EMS). Although the definition of idiopathic refers to "of unknown origin," there is much that is known concerning AIS. The previously stated theory on the initial curvature development of AIS, which may be rooted in abnormalities of the central and/or peripheral nervous systems, as well as secondary effects of mechanical modulation exacerbated by biomechanical factors associated with its progression, are systematically addressed.

Vibration is used extensively throughout treatment to increase blood flow to the muscles, ligaments, tendons, disc, vertebrae, and facet joints to promote growth. Once the patient is stimulated with vibration, the spine is decompressed in symmetry promoting symmetrical growth. It has been shown that compressive loads inhibit bone growth while decompressive loads accelerate it. This is the fundamental principle behind the Hueter-Volkmann Law. Wolff's Law addresses the ability of the bone and joint surfaces to remodel. By balancing the spine we balance the stress to the disc, vertebrae, and facet joints encouraging balanced symmetrical remodeling. This remodeling activity is similar to the final phase (mechanical phase) of fracture repair when extra bone is deposited in stress lines and removed in areas in which stress is not applied. The three- to five-week treatment period is sufficient to achieve remodeling of the hard tissues of the spine.

Another important therapeutic benefit of mechanical vibration is the increase in blood flow and permeability of the scoliotic vertebral end plate and disc margin thereby increasing nutrient supply to the disc. This, to be used in conjunction with spinal decompression, which accelerates tissue repair and balances the load to the scoliotic disc, promoting symmetrical remodeling of the disc wedge.

Vibration is also used in an attempt to stimulate the posterior columns of the central nervous system, which are responsible for vibration and position sense. The use of postural visualization (a form of biofeedback) while the patient is decompressed is used during and immediately after vibration to take advantage of the stimulation to the posterior columns to re-educate the vestibulo-ocular and proprioceptive mechanisms. Correction of posture and the use of passive, active, and resistive movements are essential to complete proprioceptive response.

Intense isometric exercises are used extensively as part of the treatment process. We take advantage of the increase in blood flow to the muscles through vibration to increase the benefits of isometric exercises with the goal of creating a natural muscle brace for the spine. The isometric exercises used train the muscles of the spine at a constant length. The spine in an erect position is dependent on isometric muscle contractions to maintain its vertical position. Isometrics also stimulate the static gamma axons, which reduce muscle spindle afferent sensitivity to changes in length, but increase afferent firing at a constant length. This is important due to the major role the muscle spindle afferents play in the reflex regulation of muscle tone. Growth hormone secretory response is related to exercise intensity in a linear dose-response. This is especially true for the growing adolescent and this growth hormone release stimulates growth of not only the muscular system but the nervous and skeletal systems as well. Again, growth of the hard and soft tissues of the spine is promoted and encouraged in a balanced, symmetrical position.

Exercises are performed in the horizontal position eliminating the spinal curvature created by a defective righting reflex thereby allowing the muscles to develop in symmetry. Mechanical stretching of the intertransverse ligaments (ITLs) stimulates the sensory nerve endings generating an impulse along the nerves to the spinal cord to the thalamus and vestibular nuclei. These have direct connections to the cerebellum, which is concerned primarily with unconscious coordination of somatic motor function, the control of muscle tone, and the maintenance of equilibrium. Stretching and flexibility exercises are performed to stimulate the stretch mechanism in the ITLs that participate to maintain the spine in a balanced, upright position.

Spinal manipulation is performed to reduce blocked vertebral segments that develop in the scoliotic spine due to asymmetrical loads as well as to restore joint play to the facets. Joint play refers to the normal range of involuntary movement of which a joint is capable. It is a component of a moveable joint and is demonstrable at every normal synovial joint in the spine. These movements do not occur in the normal active or passive range, but in the paraphysiological range of motion of the joint. Abnormal joint play, or joint dysfunction, must be reduced to better establish spinal symmetry and flexibility. Manipulation restores normal joint play by taking the movement of a particular joint to its limits.

Physical therapy in this application consists of electric muscle stimulation (EMS) in the form of Russian Stimulation. Evidence suggests that EMS increases muscle strength and, when used in conjunction with voluntary exercise, may be more effective than exercise alone. The stimulation is applied bilaterally on the spine to particularly weak spinal muscles which were identified during muscle testing. Heat, massage, magnet therapy, and accupressure are used to increase local temperature, blood flow, vasodilatation of arterioles and capillaries, axon reflex activity, and to increase the elasticity of ligaments, capsular fibers, and muscles while relieving joint stiffness. The therapeutic effects derived from physical therapy complement various aspects of the treatment method.

Treatment Guidelines and Contraindications The ASCO Scoliosis Treatment™ Method seeks to treat adolescent idiopathic scoliosis (AIS) and to become the standard in conservative care. Current approaches (observation, physical therapy, traditional chiropractic, massage therapy, etc.) have largely been unsuccessful in improving curvature or stopping progression. Brace management is not always effective and has a low compliance rate due to the burden and limitations it places on the patient.

The greatest benefit can be expected during the observation phase of AIS in those individuals with a Cobb angle of between 9 and 25 degrees who have not yet been braced. A patient with AIS who is already in a brace may also be treated but must continue to wear the brace until evidence of curve regression can be documented.

This, however, does not exclude other patients from treatment. The initial evaluation and screening process aids in determining each individual prognosis.

Absolute contraindications to treatment include conditions of scoliosis that are congenital, caused by a disease process, trauma, or those who have had previous surgery for scoliosis.
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Frequently Asked Questions
1. Where is your treatment offered? 

The ASCO Scoliosis Treatment™ Method is offered from the following four offices: Chester and Ridgefield Park, New Jersey, USA, Brooklyn, New York, and Krasnoyarsk, Russia. Please refer to Contact Information.
2. How do I know that your treatment is not quackery, do you have any research published? 

The treatment is founded on basic principles of anatomy, physiology, and biomechanics. Please refer to our research section where you can find existing research validating every step of the treatment. The ASCO-Scoliosis Treatment Method is patented in two countries US (U.S. patent number 6,082,365) and Russia (Russian patent number 2,104,684).

3. What guarantees do I have that the treatment will be successful? 

For 8 years of applying the ASCO Scoliosis Treatment Method to more than 400 patients, 9 out of every 10 patients have been treated successfully. Please see our actual results section. If the treatment is unsuccessful, based on goals established during the initial evaluation, we'll reimburse the patient for all out-of-pocket expenses directly related to our treatment, up to a maximum of $3,000.

4. What are the long-term results? 

Click here to see pictures of patients two years after the treatment was completed. Further documentation can be found in the Test Results section of our U.S. patent.

5. Why can you achieve results in such a short period of time? 

Vibration combined with decompression balances the load and increases blood flow to the hard and soft tissues of the spine promoting symmetrical growth and remodeling. This activity is similar to the final phase (mechanical phase) of fracture repair, which is complete within three to five weeks. For further detail, see the Physiology Behind The ASCO Scoliosis Treatment Method section of The Medical Explanation.

6. How do I know that I qualify for the treatment? 

An initial screening and evaluation process will be performed to determine each individual's prognosis. Before the treatment is offered, a patient should qualify for the treatment: have no contraindications and meet our screening criteria, which is estimated during the first visit.

7. Are there are any contraindications to treatment? 

Absolute contraindications to treatment include conditions of scoliosis that are congenital, caused by a disease process, trauma, or those who have had previous surgery for scoliosis.

Degrees of curvature or age of a patient are not contraindications to the ASCO Scoliosis Treatment Method.

8. I have already had surgery for scoliosis, can I still be treated? 

No. When scoliosis surgery is performed, certain segments of the spine are fused and no longer possess the flexibility that is essential to our treatment.

9. Is the treatment safe? 

Yes, the ASCO Scoliosis Treatment Method is safe. The method incorporates well-established, commonly used, therapeutic modalities. Please refer to How the ASCO Scoliosis Treatment Method Works.

10. Are there any side effects? 

As with any physical activity, muscle soreness can be experienced at the beginning of treatment. This soreness will be minor and will disappear, usually after the first few treatment sessions, as the muscles become more conditioned.

11. I am an adult who has had a progressive scoliosis as a child. Can I still be treated? 

Yes, provided no surgery has been performed related to your scoliosis. Commonly adults who have had adolescent idiopathic scoliosis will develop pain as a result of the asymmetric loading on the spinal tissues. As with all patients, an initial screening and evaluation will determine your individual prognosis.

12. I am currently wearing a brace. Can I still be treated? 

Yes, a patient with AIS who is already in a brace may be treated but must continue to wear the brace until evidence of curve regression can be documented.



Interested in Practicing The ASCO Treatment Method?
We are sponsoring seminars and workshops throughout the U.S. Please call (866) The-Scoliosis or e-mail to info@scoliosistreatment.com for times and exact locations. You can always schedule an individual seminar in one of our three existing ASCO Scoliosis Treatment™ Centers in New Jersey and New York. 
Why you need to attend!
· Attract new patients 

Current treatment for the condition of idiopathic scoliosis is observation, bracing and surgery. There has never been an effective conservative treatment option for this condition, until now. You will exclusively be able to offer a treatment option for scoliosis that did not exist in this country three years ago. The patented method has been developed and tested in Eastern Europe for the last 8 years. Three years ago, we opened our first practice in the US. Today, we have patients who travel to our offices to receive treatment from all parts of the country such as CA, NJ, NY, KA, MA, OK, PA, TX, VA as well as internationally including Asia and Europe. In June and July of 2002, three clinicians have joined us in offering The ASCO Scoliosis Treatment™ Method as part of their practices in New Jersey and New York. As clinicians we realize the enormous potential in being able to offer an effective conservative non-surgical and non-bracing therapy for the condition of scoliosis. 
· Statistics confirm the incidence of the disease 
According to results of a nine-year project conducted by the Scoliosis Research Society (SRS) 45% to 52% of all scoliotic curves progress and require bracing and/or surgery. FDA reports that there are approximately 25,000 spinal fusions each year due to Scoliosis. Scoliosis, a lateral spinal curve of 11 degrees or greater, affects an estimated 500,000 adults in the United States. Let us estimate the adolescent scoliosis population. According to U.S. Census Bureau, the current population in the U.S. is 270 million and as a proportion of the total population, adolescents comprise 14.5%. According to American Academy of Orthopedic Surgeons, Scoliosis is estimated to affect 5-10% of all adolescents to some degree. This results in approximately 3.0 million scoliotic adolescents in the US. 
· Enhance exposure, recognition and differentiate your practice 

As part of our team we will assist you in promoting your practice by directly marketing it to the scoliosis community, the chiropractic and medical community and to your existing patients. In addition, the results you obtain will be included in our publication in peer review literature furthering your credibility and reputation.
· Save Time Turn-key Start up and Continued Support 

We provide you with an integrated billing and collection service, research & development, advertising, financial reporting, equipment pay-per-use lease and maintenance, and case series submission to peer review journals. Your part is to learn the protocol and provide the treatment. 
· Enjoy Geographical Exclusivity and No Risk 
All clinicians enrolled in our program enjoy geographical exclusivity to provide the patented ASCO Treatment in their areas. We provide the training, the equipment and the administrative work. 
How do I get Involved?
The desire to be a part of an immerging technology to effectively and conservatively treat scoliosis patients is the first step. Next you will be trained and licensed to practice the ASCO Scoliosis Treatment Method. There are no fixed periodic charges therefore there is no risk to the participating clinician. You are charged only on a pay-per use basis.
The course covers all areas listed. If you have an interest in a specific area, please let us know, and we will tailor our seminar accordingly. Should you wish to register or to receive any further information on the practical aspects of the seminars, please call (866) The-Scoliosis or e-mail to info@scoliosistreatment.com. 
We look forward to welcoming you to our Seminars and Workshops.


Contact Information
For additional information or to schedule an initial consultation, please call, fax or e-mail:

 

ASCO Scoliosis Treatment Centers

Call Toll Free: 1-866-The-Scoliosis (1-866-843-7265)
Fax: (208) 493-1485
E-mail: info@scoliosistreatment.com or ASCOTreatments@aol.com
Dr. Edward Formisano, D.C.
32 Budd Avenue
Chester, NJ 07930

Dr. Carlo Speziale, D.C
17 Winant Avenue
Ridgefield Park, NJ 07660 

 

Dr. Ilana Zablozki, M.D. & Mark Amir, P.T. 
1514 Voorhies Avenue 
Brooklyn, NY 11235

 

Dr. Olga Itkin, DC 
14425 Bustleton Ave #101 
Philadelphina, PA 19116

 

Dr. Vladimir Yenin, MD
Markovskogo Street 88
Krasnoyarsk 660049, Russia

