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Abstract t 

Thee literature contains contradictory evidence as to whether previous proximal 

femorall osteotomy impairs the long-term outcomes of total hip arthroplasty. We 

thereforee examined whether our patients with cemented total hip arthroplasties after 

previouss osteotomies had inferior outcomes. We also investigated whether the 

intraoperativee complication rate and the clinical and radiologic outcomes were altered 

byy a previous osteotomy. We compared a group of 121 consecutive patients who had 

totall hip arthroplasties (1974-1993) after osteotomies with a group of 290 consecutive 

patientss who had total hip arthroplasties (1974-1987) without previous surgery. There 

wass no difference in survival rate. There was a 10-year survival rate of 90% compared 

withh 92% for the control group. The 15-year survival rates were 83% and 81%, 

respectively.. There were no differences in radiologic and clinical followups. 

Intraoperativee perforation of the femur occurred more often in patients with a total hip 

arthroplastyy after an osteotomy. Our data suggest the long-term outcome of a 

cementedd total hip arthroplasty is not impaired by a previous well-performed 

osteotomy. . 



AA multidirectional intertrochanteric correction osteotomy is a valid surgical option for a relatively young 

patientt with osteoarthritis (OA).15 18 However, progression of OA after an intertrochanteric osteotomy 

eventuallyy may require that a total hip arthroplasty (THA) is performed. A THA is more difficult to do in 

previouslyy osteotomized femora, but some investigators have reported a poorer long-term survival of 

thee THA after a previous osteotomy.16 1 Other studies showed no differences in the survival of a 

THAA after a pervious osteotomy compared with a primary THA.3 '9 

Severall specific problems of THA after an intertrochanteric osteotomy have been reported.281 

Reamingg of the femoral shaft and insertion of the femoral component can be difficult as a result of 

displacementt of the femoral shaft, excessive angulation of the femur, or a bony plate at the level of the 

osteotomy.. This can lead to cracks of the femoral shaft and fractures of the greater trochanter.5 These 

problemss cause a greater rate of intraoperative complications.17'8,13 Other investigators have reported 

similarr complication rates with careful preoperative planning.319 Although the investigators who 

reportedd more complications also claimed worse radiologic and clinical outcomes, none has provided 

documentingg data.1,8 

Too address these controversies, we questioned whether long-term survival of a THA is impaired after 

aa previous intertrochanteric osteotomy. We also questioned whether the intraoperative complication 

ratee and clinical and radiologic outcomes would be identical to those of THA in nonosteotomized 

femora. . 

Wee compared a consecutive group of 121 THA done after a previous intertrochanteric osteotomy in 

1088 patients (1974-1993) with a control group of a consecutive series of 290 THA (1974-1989) in 253 

patients.. All operations were performed by the senior author (RKM). We included all patients from 

1974-19933 if an intertrochanteric osteotomy was performed for primary or secondary OA before the 

THA.. No patients were excluded from this study group. All patients with primary THA during the same 

timee who had no prior hip surgery were included in the control group. All patients with previous surgery 

weree excluded from the control group. 

Thee same operating procedure and prosthetic implant were used in both groups. The Weber Rotation 

THAA system consists of a wrought CoNiCrMo alloy stem (Protasul®0, Sulzer AG, Winterthur. 

Switzerland)) with a cylindrical neck (the trunion) made of a cast CoCrMo alloy (Protasul®-2) composite 

weldedd to the stem. With the exception of the cone where the ball head is seated, the entire stem is 

grit-blastedd with glass particles, resulting in a surface roughness of 1 to 2 urn. Two types of stems 



weree used: four curved stems with increasing lengths and one straight stem. The 32-mm head was 

madee from Protasul'-2 or AI203 ceramic (BioloxÊ, Feldmuhle, Plochingen, Germany) and placed on a 

ProtasulÊ-22 cylinder (Figure I). There was a choice of a standard hemispheric socket and a flat socket, 

whichh was designed for a shallow dysplastic acetabulum (Figure I). The stem and the all-polyethylene 

sockett were cemented using low-viscosity Sulfix " (Sulzer AG) cement.5 The standard surgical 

proceduree for patients with a previous intertrochanteric correction osteotomy was identical to that of 

patientss with no previous surgery. We used an anterolateral Watson-Jones approach combined with 

ann osteotomy of the greater trochanter to facilitate access if necessary. If bony coverage of the 

acetabularr component was not complete, a superolateral aetabular bone graft was used. Patients 

weree allowed limited weightbearing for 6 to 8 weeks postoperatively. 

"A A 

Thee hemispheric and flat sockets and the straight and curved stems of the Weber Rotation 

totall hip prosthesis are shown with Protasul-2® and ceramic heads. 



Fulll clinical and radiologic examinations were done for patients who did not have any subsequent 

revisionn surgery. The Harris hip score (HHS) was assessed and standing AP and lateral pelvic 

radiographss were obtained.9 The radiographs were compared with direct postoperative radiographs 

andd evaluated by the author (DH).The nomenclature described by Johnston et al was used for 

evaluationn of the radiographs.12 Loosening of the femoral component was classified according to the 

Harriss components loosening score.9 The Hodgkinson score10 was used for radiologic evaluation of 

thee cup and the Brooker classification 4 was used for heterotopic ossification. 

AA survivorship analysis was done according to the life table method for all patients who had a revision 

off the acetabular or femoral component for any reason.16 This method estimates the proportion of the 

hipss that survive for a given length of time. This method makes proper allowances for the patients who 

diedd or were lost to followup and makes use of the data from these hips until the patients die or are 

lostt to followup. The survival of the control group was obtained using the same criteria, which then was 

comparedd with the study group. All patients in the group that had THA after intertrochanteric 

osteotomiess were included in the survival analysis. All differences between the two groups were tested 

forr significance using a chi square test where applicable. 

Thee demographics were similar for the two groups. However, in the group that had a THA after an 

osteotomy,, there were more (p < 0.001) hips with dysplasia. Although the same basic surgical 

techniquee was used in both groups, there were some procedural differences. Osteotomy of the greater 

trochanterr was performed more frequently (p <0.001) after intertrochanteric osteotomy (30%) than in 

thee control group (9%). Trochanteric osteotomies were done to gain access to an otherwise 

inaccessiblee hip. 

Thee survival rate for each group was similar (Figure II). In the group of patients with THA after 

osteotomies,, 46 patients died during followup after an average of 11.9 years (range, 2.4-19.6 years). 

Twoo of these patients (two hips) had a revision after 8.2 and 10.4 years, respectively. 

Thee average followup was 19.2 years (range, 11.3-29 years). Eighteen hips were revised for aseptic 

looseningg after an average of 11.9 years (range, 4.5-20.9 years). The 10- and 15-year survival rates 

aree 90% and 83% for overall revisions, 93% and 87% for aseptic loosening of the stem, 94% and 90% 

forr aseptic loosening of the cup, and 93% and 86% for aseptic loosening of any component (Figure 

III). . 
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Survivall curves. The dotted line shows the survival curve of the control group and the 

solidd line the survival curve of the THA after an osteotomy. The vertical lines indicate 

thee 95 % CI intervals for the survival rates. 
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/^Figuree III " * \ 

(A)) A radiograph shows a 53-year-old woman patient 14 years after a valgus ITO. (B) A 

postoperativee radiograph shows the patient after THA, a curved stem is inserted (size 102) 

withh a ceramic head. The cup is hemispherical and an acetabular roof plasty is added. The 

trochantericc osteotomy is refixated using screw fixation and cerclage wiring (C) The patient 

developedd a pseudarthrosis of the greater trochanter and had refixation of the greater 

trochanter.. (D) A radiograph shows the results 12 years postoperatively. 

Inn the control group, a survival analysis was done for 273 patients. Seventeen patients were lost to 

followupp within 1 year postoperatively and were excluded from the survival analysis. A revision of the 

hipp replacement was performed in 41 patients (14.1%) for loosening after an average of 10.6 years 

(range,, 2.5-20.6 years). The 10- and 15-year survival rates are 92% and 8 1 % for overall revisions, 

95%% and 88% for aseptic loosening of the stem, 97% and 88% for aseptic loosening of the cup, and 

93%% and 83% for aseptic loosening of any component. 

Thee HHS for survivors in both groups also were similar. The average HHS for patients with THA after 

intertrochantericc osteotomies was 89.1 (95% CI. 86-92.2) after an average followup of 14.5 years 



(range,, 10.2-25.9 years). Four patients (5.6%) had a poor score (< 70), nine (12.6%) had a fair score 

(70-80),, 36 (50.7%) had a good score (80-90). and 22 (31%) had an excellent score (90-100). The 

controll group had an average HHS of 87.7 (95% CI, 84.2-91.2) after an average followup of 17.2 

yearss (range, 10.4-28.1 years). Fourteen patients (11.6%) had a poor score (< 70), 15 (12.4%) had a 

fairr score (70-80), 32 (26.4%) had a good score (80-90). and 60 (49.6%) had an excellent score (90-

100). . 

Radiographicc analysis of unrevised hips in both groups showed similar loosening rates for cups and 

stems.. In the group that had THA after intertrochanteric osteotomies, 74 hips were analyzed after 13.7 

yearss (range. 5-25.9 years). The 10- and 15-year survival rates of this group remain at 93% and 86% 

whenn definitive loosening is added to the analysis. For the control group, the survival rates for 

radiologicc loosening are 93% and 82%, respectively. The two groups had similar amounts of 

heterotopicc ossification (Figure IV). 

Intraoperativee perforation of the femur occurred more frequently (p = 0.045) in the group that had THA 

afterr previous osteotomies (Table I). All complications resolved, and there were no differences in the 

postoperativee complications 

I I 

Figuree IV 

AA radiograph shows a 61 -year-old woman patient who had a varus ITO with medial offset 

onn both hips. 
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Figuree IV 

IVV B Both osteotomies failed within 4 years. THA was performed on both hips. 

Figuree IV 

IVV B A radiograph shows the postoperative results 16 and 17 years after THA. 



Tablee I: Operative Details and Complications 
Q H H H 

Operativee Details 
andd the occurrence of intra- and 
postoperativee complications 

Trochantericc osteotomy 
Shelff arthroplasty 

Intraoperativee complications Perforation 
femurr Fracture (femur) Fracture 
(greaterr trochanter) 

Other r 

Postoperativee complications 
Deepp infection 
Hematomaa (requiring 
surgicall intervention) 

ITOO = intertrochanteric osteotomy; ns = not 

THAA After ITO 
(n=121) ) 

366 (30%) 
477 (39%) 

66 (5%) 
3 3 

3 3 

--

44 (3%) 

22 (2%) 
significant t 

tt^ttfl tt^ttfl 

Controll Group 
(nn = 290) 

255 (9%) 
866 (30%) 

99 (3%) 
1 1 
1 1 

4 4 
3 3 

4 (1%) ) 

55 (2%) 

\ . . 

Chii Square 

pp < 0.001 
ns s 

ns s 
pp = 0 045 
ns s 

ns s 
ns s 

ns s 

ns s 

UX4C4*44*&h' UX4C4*44*&h' 
Basedd on controversies in the literature regarding the long term outcome of a THA after a previous 

osteotomy,, we questioned whether the long-term results of a cemented THA with a previous 

osteotomyy would differ from the results of a primary THA in patients without previous surgery. To 

investigatee the differences in long term follow up and intraoperative complication rate, we compared 

thesee two consecutive groups of patients treated with the same implant. 

a a 

a a 

Theree are several limitations. Although the demographics of the patients who had THA after 

osteotomiess and the control group generally were similar, their diagnoses differed. Although the 

resultss of THA for secondary OA may be poorer, the indications for which an osteotomy is possible are 

nott the most difficult ones for performing a THA. In our group that had THA after osteotomies, more 

secondaryy OA was present and the long-term outcome still was identical to that of the control group. 

Therefore,, we concluded that this difference in indication does not influence our conclusion. Finally, 

wee did not record operation time and intraoperative blood loss for the patients who had THA. Although 

bothh measurements give an indication for difficulty of the operative procedure, neither directly relate to 

intraoperativee complication rate or long-term outcome. We compared our results with results reported 

inn the available literature (Table II). Our reported survival rates are among the highest reported for a 

cementedd THA after an osteotomy, but nevertheless are within the reported ranges. Additionally, the 

clinicall and radiologic outcomes for the patients who did not have revision surgery are comparable to 

outcomess reported in other studies. The reported duration of followup varies with our study having the 

longestt followup. 



Tablee II: Comparison of the Available Literature for 
THAA after a Previous Osteotomy 

Author r 

Iwasee el a l " 

Suommenn et. a\2J 

Fergusonn et a l ' 
Gerundinii et al8 

Benkee et a l ' 
Sobal leett a l ' 3 

Booss et a l3 

II THA = total hip 

Hipss Control 
(n)) Group 

12 2 
18 8 
45 5 

215 5 
216 6 
105 5 
1122 262 

744 74 

a r th rop las ty ;; H H S = 

Typee of 
Osteotomy y 

Valgus s 

A'! ! 

All l 
An n 
All l 
Medial l 
displacement t 
All l 

Typee of 
Prosthesis s 

Cemented d 
Uncemented d 
Cemented d 
Cemented d 
Cemented d 
Cemented d 
Cemented d 
Muller/Lubinus s 
Cemented d 
Muller r 

Average e 
Followup p 
(years) ) 

7 7 

6 6 
10 0 
None e 
None e 
< 5 5 

66 9 

Perioperative e 
Complications s 
(percent) ) 
20 0 

22 2 
'2 2 
38 8 
17 7 
55 3 

10.8 8 

Ha r r i ss h ip sco re ; ITO = in te r t rochan te r i c o s t e o t o m y 

HHS/ / 
Mayoo Hip 
Score e 
866 HHS 

811 Mayo 
855 Mayo 

87.77 HHS 

Survival l 

90%% at 10 years 
50%% at 6 years 
93%% at 6 years 
80%% at 10 years 

99%% at 5 years 
(control.. 98%) 
82%% at 10 years 
(control,, 90%) 

Outcome e 
THAA after 
ITO O 
Same e 
Worse e 
Worse e 
Worse e 

Same e 

Same e 

-̂  ^ 

Somee authors reported a high intraoperative complication rate during surgery, mainly caused by 

removall of hardware during the THA.1,7,8 Most of their intraoperative complications were related to 

removall of the hardware and subsequent reaming of the femur. In our clinic, hardware removal always 

iss planned within 1 to 2 years after intertrochanteric osteotomy, which while requiring another 

operationn reduces complications at the time of subsequent reconstruction and facilitates an optimal 

cementingg technique should a THA be required later. The problems caused by hardware removal 

thereforee were not seen in patients in our study. 

Otherr reported causes for intraoperative complications include changing the medial offset during the 

osteotomy,, which can lead to problems with introduction of the stem into the femoral canal.19 In all our 

osteotomies,, the medial offset correction was always less than 20 mm, therefore, this problem did not 

occurr during our study. 

AA cemented prosthesis allows some flexibility while inserting the prosthesis. However, this might be 

disadvantageouss if it results in suboptimal positioning of the stem in the femoral canal. Optimal 

positioningg of the stem is important to a good result. Even in a difficult hip, no compromises should be 

madee in positioning the component just because it makes the operation easier.3 We found it possible 

too achieve optimal positioning in all our patients without doing de-osteotomies or using special 

prostheses.. This optimal positioning is reflected in our survival rates. 

Althoughh a THA after a previous osteotomy has more intraoperative complications, the long-term 

outcomee is not impaired. We think there are still indications for an intertrochanteric osteotomy to 

postponee the need for a prosthetic implant in selected patients. Our current study, with a high rate of 

followup,, a long average followup, and a good control group, shows that the long-term outcome of a 

subsequentt THA is not impaired should one be necessary, nor does it impair the clinical or radiologic 

outcomes. . 
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