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Manyy orthopaedic surgeons consider intertrochanteric osteotomy a historical operation with no role to 

playy in modern clinical practice. This is true for a number of hip conditions such as idiopathic 

osteoarthritis,, rheumatoid arthritis and severe osteoarthritis in the elderly patient. However, there exist 

conditionss in selected (younger) patients where an intertrochanteric osteotomy can produce excellent 

andd long lasting results. In these conditions, an intertrochanteric osteotomy should therefore be the 

preferredd treatment z . 

Historically,, the first surgical treatment for osteoarthritis was a resection of the femoral head as 

describedd by Girdlestone. This was a pure salvage procedure and its main aim was to reduce pain. 

Thee techniques of tenotomies (Voss) and the earliest intertrochanteric osteotomies by McMurray may 

alsoo be regarded as salvage procedures. During the development of hip surgery, the goal of treatment 

graduallyy changed. Apart from pain relief, function and quality of life became increasingly important. 

Whenn total hip arthroplasty (THA) became feasible, the goal of joint saving therapy changed from a 

meree salvage procedure to a palliative one. We define an osteotomy as palliative when osteoarthritic 

changess are too advanced to save the joint but where a replacement can successfully be delayed by 

thiss palliative procedure. In the meantime, the osteotomy may even facilitate a future total hip 

replacementt by improving the bone stock'41 )61. Former salvage types of surgery have no further 

rolee to play in the treatment of hip disorders as these have been superseded by THA. Muller et.al. 

advancedd joint saving hip surgery. They described and defined the role of intertrochanteric 

osteotomiess in more detail. Introducing a therapeutic type of osteotomy which can be performed if 

osteoarthriticc changes are not too advanced and if the cause of these osteoarthritic changes is a bio-

mechanicall factor which can be corrected. If a bio-mechanical factor such as impingement, dislocating 

forcess (eg stress on the labrum). or a small weight-bearing area is present, an early correction of this 

factorr can bio-mechanically normalise the hip joint which could mean a long lasting preservation of this 

jointt 314673. The differentiation between palliative and therapeutic intertrochanteric osteotomies is 

importantt in clinical practice. It is evident that therapeutic osteotomies should have a place in modern 

clinicall practice. However, this is different for palliative osteotomies in younger patients with secondary 

osteoarthritis.. Several studies show that the survival rates for salvage osteotomies in younger patients 

iss approximately 70-80% after 10 years 9211428304056;5976. The disadvantage of this type of osteotomy 

iss that the results are mostly unpredictable. We believe that a palliative osteotomy in younger and well 

motivatedd patients should be considered and that the advantages and disadvantages should be 

discussedd with the patient. 

Inn the modern treatment regimens of osteoarthritis of the hip THA is the treatment of choice for the 

elderlyy patient. During the last decennia this age limit is gradually adjusted downwards. Even so, the 

questionn remains whether a THA is the best solution for a young patient with a mild (secondary) 

osteoarthritis.. In patients with idiopathic osteoarthritis or rheumatic arthritis no benefit from joint saving 



surgeryy can be expected, however in the treatment of coxa valga (antetorta), dysplasia, post-SCFE. 

post-LCPDD and posttraumatic deformities intertrochanteric osteotomies can give good and long lasting 

resultss 152142-43465355.606373. Although these disorders could all be excellently treated with hip 

replacement,, joint saving surgery should be the treatment of choice in these young patients since 

multiplee revisions of the hip replacement are inevitable in patients with a life expectancy of more than 

400 years. The ongoing improvements in the field of hip arthroplasties by using new materials and 

improvingg existing models is very promising; however the current prosthesis are not a panacea 4673. 

Inn this younger patient group, the possibility of hip arthrodesis should also not be overlooked 

completely3. . 

Inn this chapter we will in turn describe the hip conditions where intertrochanteric osteotomies can 

producee good to excellent results. The chapter is based on the available literature including this thesis. 

Itt is normal practice to wait with surgical interventions in the elderly patient until complaints of pain or 

limitationss are more severe and when more advanced osteoarthritic changes have occurred. In order 

too achieve optimal results, it is important to perform surgery as early as possible in patients suitable for 

intertrochantericc osteotomies, preferably after the first typical manifestation of the hip disorder46J3. 

Complaintss in this patient group are not completely identical to those of the older patient. In the latter 

case,, complaints tend to occur after the cartilage has been destroyed to a large degree. In patients 

suitablee for intertrochanteric osteotomies, complaints are mostly caused by a causative factor such as 

incongruency,, impingement, or stress on the acetabular labrum in dysplasia. In screening these 

patients,, the apprehension test (extension/external rotation) and the impingement test 

(flexion/adduction/internall rotation) could play a role in detecting labral pathology in an early stage 
1;15;18;26;31;34;37 7 

Functionall X -rays could play an important role in deciding which type of intervention would be the 

preferredd option. An abduction view gives a radiological impression of the amount of containment and 

congruencyy that can be obtained by a varus osteotomy. An adduction/flexion X-ray does the same for 

aa valgus/extension osteotomy. In patients with a coxa valga and/or mild dysplasia, it is important to 

makee a clinical judgment of to the amount of femoral torsion present. If an increased antetorsion is 

anticipated,, then this should be verified by means of a Dunn X-ray or CT scan. In modern practice the 

latterr is more appropriate 72. In patients with suspected labral pathology, this can be verified by means 

off an Arthro-MRI. 

Itt is important to discus the rehabilitation process with the patient before surgery. For instance, in case 

off a varus osteotomy, the anticipated leg length discrepancy should be discussed as well as the 

expectedd temporary occurrence of a Trendelenburg gait. As in every surgical intervention, results and 

patientt satisfaction appear to be improved in well informed and motivated patients. 

P^t^j^t/MA/ P^t^j^t/MA/ 



Inn this section we will discuss some important anatomical considerations regarding the 

intertrochantericc osteotomy. Maurice Muller described in detail the surgical technique and this 

proceduree has not changed much since then 50. 

Thee osteotomy is performed at the intertrochanteric level, just above the lesser trochanter. Due to the 

shapee of the intertrochanteric region, large contact areas exist after the osteotomy allowing corrections 

inn all planes while leaving sufficient contact surface post correction to achieve stability and 

consolidation.. A second advantage is the relatively small distance from the proximal part making the 

correctionn invisible from the outside. A third advantage of this osteotomy level is the rapid healing of 

thee metaphyseal bone. Before making the osteotomy, the seating chisel is inserted into the desired 

correctionn angle. When inserting the seating chisel, the anticipated correction and the three-

dimensionall anatomy of the proximal femur should be considered carefully in order to avoid 

perforationn of the femoral neck. Perforation of the intertrochanteric fossa can damage the branches of 

thee dorsal circumflex artery, causing an a-vascular necrosis of the femoral head (Figure I). 

Thee desired correction should be anticipated when placing the seating chisel as the blade plate should 

bee fixated to the femur after correction. For example, a seating chisel inserted ventrally cannot be 

fixatedd properly to the femur after a flexion osteotomy (Figure II). 



/Figuree II 

Thee seating chisel is placed to far anterior, resulting 

inn losing the contact with the femoral shaft after a 

flexionn correction 

Deformitiess such as coxa valga (antetorta) and acetabular dysplasia often co-exist. In hips where the 

mainn deformity is on the acetabular side, an acetabulum realigning procedure should be first choice 

and,, if necessary, be combined with a femoral osteotomy 8,s ',34. In these cases, there is a relatively 

shalloww and steep acetabulum resulting in a decreased contact surface between the acetabulum and 

thee femoral head. Correction of the femoral side alone cannot solve this problem of containment fully 

andd will fail to eliminate the dislocation force present. Thus, the osteotomy is doomed to fail. However, 

inn some hip deformities, the main deformity lies on the femoral side with only a mild acetabular 

dysplasia;; the acetabulum might be shallow but not too steep. A varus osteotomy may improve the 

contactt area between femoral head and acetabulum in these types of hips and possibly eliminate the 

dislocatingg force present. Good and long lasting results may occur2128. This will not be the case if a 

fixedd subluxation is present, as the weightbearing surface and the dislocating forces are not altered, 

makingg the expected results of an intertrochanteric osteotomy poor. The improvement of containment 

cann be judged preoperatively from an abduction correction view (Figure III). However, currently no 

objectivee measurements exist to decide whether an acetabular realigning osteotomy or an 

intertrochantericc osteotomy is the preferred treatment for specific patients. 

Thee femoral antetorsion should not be forgotten in these patients since several have an increased 

femorall antetorsion which also needs to be corrected 23. A second consideration is that after the varus 

osteotomy,, the position of the tip of the major trochanter should not exceed the centre of the femoral 

headd in order to avoid a long lasting Trendelenburg gait. If necessary, this can be avoided by 

performingg a distalisation of the major trochanter 

Thee literature concludes that in selected younger patients with mild osteoarthritic changes due to coxa 

valgaa and mild dysplasia, excellent results can be obtained by intertrochanteric varus osteotomies 
1:6:40.49-50.54:61:72.75 5 
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AA 35 year old female with symptomatic OA 

secondaryy to coxa valga and a mild dysplasia. A 

varuss intertrochanteric osteotomy was performed. 

Afterr 21 years she was still free of complaints (last 

X-ray) ) 

SI I 
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Nott all patients who suffer from a slipped capital femoral epiphysis (SCFE) develop osteoarthritis (OA) 

inn adulthood. However, this patient population has an increased risk of developing OA. The patho-

physiologyy behind these arthritic changes consist of acetabular-femoral impingement present in an 

insufficientt or uncorrected SCFE or in unnoticed sub-clinical cases 8. A prominent part of the anterior 

metaphyseall femoral neck contacts the anterior part of the acetabulum during flexion 19 ';57. Based 

onn the aetiology of this disorder, a valgus/flexion osteotomy with or without resection of the hump is 

thee best solution 24. Since the disorder is only present on the femoral side, there is no role for 

acetabularr realigning procedures in these pathologic changes. The literature does not describe 

specificallyy the role of intertrochanteric osteotomies for post-SCFE in adults. However, several studies 

includee this type of patients and have reported good long- term results 21;4048:75. Early intervention 

appearss to produce better results in this type of disorder. 

Nott all patients who suffer from Legg-Calvé-Perthes disease (LCPD) in childhood develop 

osteoarthritiss in adulthood although in several patients a deformed hip joint is present. This deformity 

consistss mainly of a broad and flattened femoral head with a short femoral neck in varus position. In 

mostt cases, the acetabular side is also more or less abnormal probably due to an adaptation of the 

developingg acetabulum to the deformed femoral head. 

Osteoarthriticc changes develop in adulthood in 50% of these hip deformities 45;68. It is most likely that 

thesee arthritic changes are caused by an acetabular-femoral incongruency. The origin of this 

incongruencyy lies in the fact that the deformed femoral head does not completely fit into the 

acetabulum.. The aim of surgical intervention should be an (early) correction of this incongruency 66. 

Forr post-Perthes deformities both acetabular realigning osteotomies as well as femoral osteotomies 

aree described 2 ''64. The main theory explaining the development of osteoarthritis in these 

hipss is the hinging of the femoral head on the edge of the acetabulum. The best known is the "hinge 

onn abduction" in which the lateral part of the femoral head hinges on the lateral part of the acetabulum. 

Inn these types of hips, a valgus (extension) osteotomy should be the preferred treatment eliminating 

bothh the causative factor and the contractures present by a realignment of the leg. In Post-Perthes 

hipss where containment of the femoral head is not complete after osteotomy, adding an acetabular 

shelff plasty can produce excellent results (Figure IV) ' '60. In some cases, valgisation alone is not 

sufficientt to restore the function of the abductors due to the relatively high position of the major 

trochanter.. In these cases a simultaneous distalisation of the major trochanter is advised 5538. 



Figuurr IV 

AA 22 year old male with a symptomatic hip deformity after a LCPD on both hips. A valgus 

osteotomyy was performed with a acetabular roof plasty on both hips. 

Thee radiographic result after 10 and 12 years is shown in the second X-ray. 

a a 

Posttraumaticc deformities can be subdivided into deformities after acetabular fractures, malunions 

afterr femoral neck fractures and nonunions after femoral neck fractures. 

Thee most well known indication for intertrochanteric valgus osteotomy is the treatment of femoral neck 

nonunionss as described by Pauwels435 '63. Pauwels described that instability of the fracture is caused 

byy the shearing forces that occur due to the angle it creates to the resultant of the hip joint force (R). 

Byy placing the fracture line perpendicular to R by means of a valgus osteotomy, the fracture becomes 



completelyy stable 53. This stable situation contributes to the healing of proximal femoral nonunions. 

Thee presence of early signs of avascular necrosis, where the femoral head is still spherical, does not 

necessarilyy imply a contra-indication for intertrochanteric osteotomies4363. 

Femorall neck malunion is a rare complication. If a malunion is present, it can cause an impingement 

betweenn femoral neck and acetabulum causing early osteoarthritic degeneration. An early correction is 

requiredd to avoid these osteoarthritic changes '18 . In these post-traumatic deformities, a shortening of 

thee affected leg is often present. Correcting the malunion with a intertrochanteric osteotomy also 

allowss simultaneous intertrochanteric lengthening 152144. The direction of the deformity present in 

thesee malunions is mostly varus/extension. This means that the correction needed is a valgus/flexion 

intertrochantericc osteotomy. A resection of the hump can be performed if impingement persists partly 

afterr the osteotomy 15. 

Incongruencyy and osteoarthritis are common problems after acetabular fractures. In these fractures, 

cartilagee damage occurs during the initial trauma making it susceptible to developing secondary 

osteoarthritiss 42. If a malunited acetabular fracture, causing functional limitations, co-exists with an 

increasedd risk of developing secondary osteoarthritis, it would seem logical to correct the acetabular 

sidee where the deformity is located. However, these corrections are in general too complicated or even 

impossiblee 22. Therefore, it could be justifiable to adjust the normal femoral side to the abnormal 

acetabularr side by aiming the largest part of the unaffected femoral head to the largest part of the 

unaffectedd acetabulum thereby restoring normal joint motion and lowering the risk of osteoarthritic 

degeneration.. In younger patients with more advanced osteoarthritic degeneration and where 

contracturess are present, a palliative osteotomy could be considered. We have been able to document 

goodd outcomes in this patient group. This is probably due to eliminating the contractures (re-

alignment)) and could be caused by the biological osteotomy effect as well 

Basedd on the average age of the patient population with avascular necrosis of the femoral head (AVN) 

itt seems like an ideal group to consider joint saving surgery. This is also reflected in the large number 

off publications on this subject. The main thought behind intertrochanteric osteotomies in AVN is that 

thee affected part of the femoral head is rotated away from the weight-bearing part of the joint, 

preventingg collapse. This can be achieved by intertrochanteric osteotomies as corrections in all three 
.,, u, 21:29:39.62:65:74 

dimensionss are possible 

Thee literature shows no evidence of good outcomes in idiopathic AVN treated by intertrochanteric 

osteotomiess 1013:16:25;27:58:69-70 The benefit of intertrochanteric osteotomies is doubtful in this patient 

group.. Most retrospective reports concern patients with an atraumatic AVN but some studies also 



includee traumatic AVN which show a better outcome. However, in these young patients, the outcome 

off an intertrochanteric osteotomy remains unpredictable. 

AA special group of younger patients consists of those with a deformed femoral head after a post-

traumaticc AVN, similar to a post-Perthes deformity. These patients may benefit from a valgus 

intertrochantericc osteotomy combined with an acetabular shelf plasty 23. 

InIn several younger patients with secondary osteoarthritis, the pros and cons of both total hip 

arthroplastyy (THA) and intertrochanteric osteotomies should be considered and discussed with the 

patient.. We believe that in younger patients the emphasis should be on long term results as well as 

goodd short term results. Aronson described in 1986 that three myths in hip surgery continue to survive 

.. The first concerns the belief that all treated childhood hip disorders result in normal hip joints, the 

secondd is the belief that THA is a panacea for all hip related problems and the third concerns the belief 

thatt there is hardly a role left for intertrochanteric osteotomies. Aronson wrote that these myths remain 

popularr with orthopaedic surgeons despite the fact that the literature refutes these views. Twenty 

yearss on, his views still hold true. 

Inn the younger patient group, we believe that the decision to perform a THA is too easily made and is 

oftenn based only on good short term results. The intertrochanteric osteotomy, besides given good 

shortt term results in selected patients, may also be regarded as an investment for the future by 

preservingg bone stock for a future THA. should one become necessary. Patients who may benefit from 

ann intertrochanteric osteotomy resulting in good and long lasting results should be carefully selected 3. 

Opponentss of intertrochanteric osteotomies use the argument that osteotomies impair the outcome of 

futuree THA. In the literature a few reports mention a poorer long -term outcome of THA after a 

previouss osteotomy while several other studies showed no difference 4"f '67. In, large controlled case 

study,, we recently demonstrated that the long term outcome of a cemented THA is not compromised 

byy a (well-performed) previous intertrochanteric osteotomy 20. Although a THA after a previous 

osteotomyy can be a more challenging procedure with more (controllable) intra-operative complications, 

thee long- term outcome is identical to that of a primary THA When performing an intertrochanteric 

osteotomy,, attention should be paid to the feasibility of performing a future THA. 



Severall retrospective studies report poor overall results for intertrochanteric osteotomies. These 

studiess also included older patients and hips with advanced osteoarthritis. From these studies, certain 

hipp conditions in selected patient groups can be isolated. In these cases we can obtain good and long 

lastingg results. This seems especially true for younger patients with early secondary osteoarthritis 

causedd by a correctable biomechanical factor. 



11 Aronson J. Osteoarthritis of the young adult hip etiology and treatment. Instr Course Lect 1986; 35:119-28 

22 Bankes MJ. Catterall A, Hashemi-Nejad A. Valgus extension osteotomy for 'hinge abduction' in Perthes' disease. 

Resultss at maturity and factors influencing the radiological outcome J Bone Joint Surg Br 2000: 82:548-54. 

33 Beaule PE. Matta JM. Mast JW Hip arthrodesis: current indications and techniques. J Am Acad Orthop Surg 2002; 

10:249-58. . 

44 Benke GJ, Baker AS. Dounis E. Total hip replacement after upper femoral osteotomy. A clinical review. J Bone Joint 

Surgg Br 1982: 64:570-1 

55 Biedert R. Muller W. Repeat intertrochanteric osteotomy in the implantation of a cement-free straight total hip 

endoprosthesiss following previous varization osteotomy. A case report. Z Orthop Ihre Grenzgeb 1987; 125:648-51 

66 Bombelh. R. Osteoarthritis of the Hip. Pathogenesis and Consequent Therapy Berlin: Springer-Verlag. 1976. 

Booss N, Krushell R. Ganz R. Muller ME Total hip arthroplasty after previous proximal femoral osteotomy. J Bone Joint 

Surgg Br 1997; 79:247-53. 

88 Boyer DW, Mickelson MR. Ponseti IV Slipped capital femoral epiphysis. Long-term follow-up study of one hundred and 

twenty-onee patients. J Bone Joint Surg Am. 1981 Jan;63(1):85-95. 

99 Castaing J. Marcillaud G. [Varus osteotomy in severe arthrosis of the hip-a long-term study (author's transl)] Rev Chir 

Orthopp Reparatrice Appar Mot 1981; 67:267-77 

100 Courpied JP. Trans-trochanteric rotation osteotomy for femoral head necrosis. Long-term results. Rev Chir Orthop 

Reparatricee Appar Mot 1994; 80:694-701. 

111 Crawford JR. Villar RN. Current concepts in the management of femoroacetabular impingement. J Bone Joint Surg Br 

2005;; 87:1459-62 

122 de Kleuver M. Kooijman MA. Pavlov PW. Veth RP. Triple osteotomy of the pelvis for acetabular dysplasia: results at 8 to 

155 years J Bone Joint Surg Br 1997; 79:225-9. 

133 Dean MT. Cabanela ME Transtrochanteric anterior rotational osteotomy for avascular necrosis of the femoral head 

Long-termm results. J Bone Joint Surg Br 1993; 75:597-601 

144 D'Souza SR, Sadiq S. New AM. Northmore-Ball MD. Proximal femoral osteotomy as the primary operation for young 

adultss who have osteoarthrosis of the hip. J Bone Joint Surg Am 1998: 80:1428-38. 

155 Eijer H, Myers SR, Ganz R. Anterior femoroacetabular impingement after femoral neck fractures. J Orthop Trauma 

2001;; 15:475-81. 

166 Fourastier J, Langlais F. Benkalfate T. Renaud B. [Transtrochanteric rotation osteotomies for osteonecrosis of the 

femorall head. Apropos of 20 cases]. Rev Chir Orthop Reparatrice Appar Mot 1995: 81:581-91. 

177 Ganz R, Leunig M. Osteotomy and the dysplastic hip: the Bernese experience. Orthopedics 2002: 25:945-6 



188 Ganz R. Parvizi J, Beck M. Leunig M. Notzli H, Siebenrock KA. Femoroacetabular impingement: a cause for 

osteoarthritiss of the hip Clin Orthop Relat Res 2003;112-20. 

199 Goodman DA. Feighan JE. Smith AD, Latimer B, Buly RL. Cooperman DR. Subclinical slipped capital femoral epiphysis. 

Relationshipp to osteoarthrosis of the hip J Bone Joint Surg Am 1997; 79:1489-97. 

200 Haverkamp D. de Jong PT. Marti RK. Intertrochanteric Osteotomies Do Not Impair Long-term Outcome of Subsequent 

Cementedd Total Hip Arthroplasties. Clin Orthop Relat Res 2006. 

211 Haverkamp D, Eijer H, Patt TW. Marti RK. Multi directional intertrochanteric osteotomy for primary and secondary 

osteoarthritis-resultss after 15 to 29 years. Int Orthop 2005:1-6. 

222 Haverkamp D. Luitse JS, Eijer H. Acetabular reduction osteotomy using surgical dislocation of the hip joint for treatment 

off a malunited acetabular fracture. Arch Orthop Trauma Surg 2004: 124:527-30. 

233 Haverkamp D. Marti RK. Intertrochanteric osteotomy combined with acetabular shelfplasty in young patients with severe 

deformityy of the femoral head and secondary osteoarthritis A long-term follow-up study. J Bone Joint Surg Br 2005: 

87:25-31. . 

244 Imhauser G. Late results of Imhauser's osteotomy for slipped capital femoral epiphysis (author's transl). Z Orthop Ihre 

Grenzgebb 1977: 115:716-25. 

255 Inao S. Ando M. Gotoh E. Matsuno T. Minimum 10-year results of Sugioka's osteotomy for femoral head osteonecrosis. 

Clinn Orthop Relat Res 1999;141-8. 

266 Ito K. Leunig M, Ganz R. Histopathologic features of the acetabular labrum in femoroacetabular impingement. Clin 

Orthopp Relat Res 2004:262-71. 

277 Iwasada S, Hasegawa Y. Iwase T, Kitamura S, Iwata H Transtrochanteric rotational osteotomy for osteonecrosis of the 

femorall head 43 patients followed for at least 3 years Arch Orthop Trauma Surg 1997; 116:447-53. 

288 Iwase T. Hasegawa Y, Kawamoto K, Iwasada S, Yamada K, Iwata H. Twenty years' followup of intertrochanteric 

osteotomyy for treatment of the dysplastic hip. Clin Orthop Relat Res 1996:245-55. 

299 Jacobs MA. Hungerford DS. Krackow KA. Intertrochanteric osteotomy for avascular necrosis of the femoral head. J 

Bonee Joint Surg Br 1989; 71:200-4. 

300 Jingushi S, Sugioka Y, Noguchi Y. Miura H. Iwamoto Y. Transtrochanteric valgus osteotomy for the treatment of 

osteoarthritiss of the hip secondary to acetabular dysplasia. J Bone Joint Surg Br 2002: 84:535-9. 

311 Klaue K. Durnin CW, Ganz R. The acetabular rim syndrome. A clinical presentation of dysplasia of the hip. J Bone Joint 

Surgg Br 1991; 73:423-9. 

322 Koyama K, Higuchi F, Inoue A Modified Chiari osteotomy for arthrosis after Perthes' disease. 14 hips followed for 2-12 

years.. Acta Orthop Scand 1998; 69:129-32. 

333 Lemaire R. Colinet J. [Technical problems posed by total hip arthroplasty after failure of another surgical treatment]. Acta 

Orthopp Belg 1985; 51:411-25. 



344 Leunig M. Beck M. Dora C. Ganz R [Femoroacetabular impingement Trigger for the development of osteoarthritis.]. 

Orthopadee 2006; 35:77-84. 

355 Leunig M. Casillas MM. Hamlet M. Hersche 0, Notzli H. Slongo T. Ganz R. Slipped capital femoral epiphysis: early 

mechanicall damage to the acetabular cartilage by a prominent femoral metaphysis. Acta Orthop Scand 2000: 71:370-5. 

366 Leunig M, Fraitzl CR, Ganz R. [Early damage to the acetabular cartilage in slipped capital femoral epiphysis. 

Therapeuticc consequences]. Orthopade 2002; 31:894-9 

377 Leunig M. Ganz R Femoroacetabular impingement. A common cause of hip complaints leading to arthrosis. 

Unfallchirurgg 2005; 108:9-7. 

388 Macnicol MF, Makris D. Distal transfer of the greater trochanter. J Bone Joint Surg Br 1991; 73:838-41 

399 Maistrelli G, Fusco U. Avai A, Bombelli R Osteonecrosis of the hip treated by intertrochanteric osteotomy. A four- to 15-

yearr follow-up. J Bone Joint Surg Br 1988: 70:761-6. 

400 Maistrelli GL, Gerundini M. Fusco U, Bombelli R. Bombelli M, Avai A. Valgus-extension osteotomy for osteoarthritis of 

thee hip Indications and long-term results. J Bone Joint Surg Br 1990; 72:653-7 

411 Maquet P. Osteotomies of the proximal femur In. Reynolds D. Freeman M. eds Osteoarthritis in the young adult hip. 

optionss for surgical management. Churchill Livingstone, 1989. 

422 Marti RK, Chaldecott LR, Kloen P. Intertrochanteric osteotomy for posttraumatic arthritis after acetabular fractures. J 

Orthopp Trauma 2001; 15:384-93 

433 Marti RK. Schuller HM. Raaymakers EL. Intertrochanteric osteotomy for nonunion of the femoral neck. J Bone Joint Surg 

Brr 1989; 71:782-7. 

444 Marti RK. ten Holder EJ. Kloen P Lengthening osteotomy at the intertrochanteric level with simultaneous correction of 

angularr deformities. Int Orthop 2001; 25:355-9. 

455 McAndrew MP, Weinstein SL. A long-term follow-up of Legg-Calve-Perthes disease. J Bone Joint Surg Am 1984: 

66:860-9 9 

466 Millis MB. Kim YJ. Rationale of osteotomy and related procedures for hip preservation: a review Clin Orthop 2002:108-

2 1 . . 

477 Millis MB, Murphy SB, Poss R. Osteotomies about the hip for the prevention and treatment of osteoarthrosis. Instr 

Coursee Lect 1996; 45:209-26. 

488 Morsscher E. Die intertrochantere Osteotomie bei Coxarthrose. Verlag Hans Huber Bern, 1971. 

499 Muller ME. Die Huftnahen Femurosteotomien. Georg Thieme Verlag. Stuttgart, 1971. 

500 Muller ME. Intertrochanteric Osteotomy: Indication, preoperative planning, technique. In: Schatzker J, ed. The 

Intertrochantericc Osteotomy. Springer-Verlag, Berlin, 1984:25-66 

511 Nakamura S, Ninomiya S, Morimoto S, Moro T, Takatori Y. Combined intertrochanteric valgus and rotational acetabular 

osteotomyy Clin Orthop Relat Res 2001:176-88. 



522 Nakamura S. Ninomiya S, Takatori Y, Morimolo S, Umeyama T. Long-term outcome of rotational acetabular osteotomy: 

1455 hips followed for 10-23 years. Acta Orthop Scand 1998; 69:259-65. 

533 Pauwels F Biomechanical principles of the treatment of fractures. Scalpel (Brux ) 1958; 111:1137-42. 

544 Pauwels F. Biomechanics of the normal and diseased hip.Theoretical foundation, technique and results of treatment: an 

atlas.. Berlin: Springer-Verlag, 1976. 

555 Pecasse GA, Eijer H, Haverkamp D, Marti RK. Intertrochanteric osteotomy in young adults for sequelae of Legg-Calve-

Perthes'' disease-a long term follow-up. Int Orthop 2004; 28:44-7. 

566 Perlau R, Wilson MG, Poss R Isolated proximal femoral osteotomy for treatment of residua of congenital dysplasia or 

idiopathicc osteoarthrosis of the hip. Five to ten-year results. J Bone Joint Surg Am 1996; 78:1462-7. 

577 Rab GT. The geometry of slipped capital femoral epiphysis: implications for movement, impingement, and corrective 

osteotomy.. J Pediatr Orthop 1999; 19:419-24. 

588 Rijnen WH, Gardeniers JW, Westrek BL, Buma P, Schreurs BW. Sugioka's osteotomy for femoral-head necrosis in 

youngg Caucasians. Int Orthop 2005; 29:140-4. 

599 Santore RF, Bombelli R. Long-term follow-up of the Bombelli experience with osteotomy for osteoarthritis: results at 11 

years.. Hip 1983:106-28. 

600 Santore RF, Dabezies EJ, Jr. Femoral osteotomy for secondary arthritis of the hip in young adults. Can J Surg 1995; 38 

Suppll 1:S33-S38. 

611 Santore RF, Kantor SR. Intertrochanteric femoral osteotomies for developmental and posttraumatic conditions. Instr 

Coursee Lect 2005; 54:157-67. 

622 Santore RF. Intertrochanteric osteotomy for osteonecrosis. Semin Arthroplasty 1991: 2:208-13. 

633 Schuller NM, Marti RK. Raaymakers EL, Hoogbergen SH. Pauwel's abduction osteotomy for non-healing femoral neck 

fractures.. Ned Tijdschr Geneeskd 1988: 132:1532-6. 

644 Siebenrock KA, Scholl E, Lottenbach M, Ganz R Bernese periacetabular osteotomy. Clin Orthop Relat Res 1999:9-20. 

655 Simank HG. Brocai DR, Brill C, Lukoschek M Comparison of results of core decompression and intertrochanteric 

osteotomyy for nontraumatic osteonecrosis of the femoral head using Cox regression and survivorship analysis J 

Arthroplastyy 2001; 16:790. 

666 Snow SW, Keret D. Scarangella S, Bowen JR. Anterior impingement of the femoral head: a late phenomenon of Legg-

Calve-Perthes'' disease. J Pediatr Orthop 1993; 13:286-9. 

677 Soballe K, Boll KL, Kofod S, Severinsen B, Kristensen SS Total hip replacement after medial-displacement osteotomy 

off the proximal part of the femur. J Bone Joint Surg Am 1989; 71:692-7. 

688 Stulberg SD. Cooperman DR, Wallensten R. The natural history of Legg-Calve-Perthes disease. J Bone Joint Surg Am 

1981;; 63:1095-108. 

699 Sugano N, Takaoka K, Ohzono K, Matsui M, Saito M, Saito S. Rotational osteotomy for non-traumatic avascular 

necrosiss of the femoral head. J Bone Joint Surg Br 1992; 74:734-9. 



700 Sugano N Corrective osteotomy for osteonecrosis of the femoral head J Bone Joint Surg Am 1997; 79:1589-90. 

711 Sugioka Y, Hotokebuchi T. Tsutsui H. Transtrochanteric anterior rotational osteotomy for idiopathic and steroid-induced 

necrosiss of the femoral head. Indications and long-term results Clin Orthop Relat Res 1992; 111-20 

722 Tonnis D. Heinecke A. Acetabular and femoral anteversion: relationship with osteoarthritis of the hip. J Bone Joint Surg 

Amm 1999;81:1747-70 

733 Turgeon TR. Phillips W, Kantor SR. Santore RF. The role of acetabular and femoral osteotomies in reconstructive 

surgeryy of the hip: 2005 and beyond Clin Orthop Relat Res 2005; 441:188-99. 

744 Wagner H. Baur W. Wagner M. Joint-preserving osteotomy in segmental femur head necrosis. Orthopade 1990; 19:208-

18. . 

755 Weisl H. Intertrochanteric osteotomy for osteoarthritis. A long-term follow-up. J Bone Joint Surg Br 1980; 62-B:37-42. 

766 Zaoussis AL, Adamopoulos G. Geraris G, Manoloudis M. Galanis I. Osteotomy for osteoarthritis of the hip. A clinical and 

radiologicall survey. Int Orthop 1984; 7:223-8 


