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ABSTRACT 

Despite total hip arthroplasty having successful outcomes, previous cement less femoral stems displayed thigh pain and stress 
shielding. Through several design changes, modern cement less total hip arthroplasties have solved these concerns. This 
study’s cohort consisted of 100 consecutive cement less total hip arthroplasties. Low complication rates, excellent 
survivorship and Harris hip scores were observed at final follow up. The modern cement less total hip arthroplasty allows the 
surgeon excellent Harris Hip Scores, low revision rates and no thigh pain. 

INTRODUCTION 

While total hip arthroplasty has been named the surgery of 
the century [1], the outcomes are correlated to the orthopedic 
surgeon’s ability to correctly contour the proximal femur to 
accept the cement less implant [2]. Due to the fact that 
cemented stems often loosen, particularly in younger 
patients [3,4], and most surgeons have turned to cement less 
implants. 

Modern implants are designed with proximal porous coating 
and pronounced tapers in an effort to decrease thigh pain and 
limit stress shielding to the proximal femur. To maximize 
the stress transference of the implant to bone, modern 
implants are constructed with titanium alloys to more closely 
mimic the physiological stress of native bone. This study 
aims to report 5 year follow up of 100 consecutive total hip 
arthroplasties and to evaluate Harris Hip Scores in these 
patients. 

MATERIALS AND METHODS 

Implant design 

This study’s implant consisted of a double wedge 
Zweymuller-type stem made of a titanium alloy designed by 
Total Joint Orthopedic, Inc.’s. This Classic HD® stem 
(Figure 1) features a proximal porous Ti-Coat®, titanium 
ultra-porous coating (>60% porosity), for bony in-growth 
while the mid-stem is designed for bony on growth by 
finishing the stem with a grit-blasted titanium. The femoral 
prosthesis is non modular and collarless and comes in both 
121- and 131- degree neck shaft angle constructs.

The hemispherical acetabular cup is made of a titanium alloy 
with Ti-Coat ultra-porous coating. All patients received a 

standard flat faced highly cross linked polyethylene and 
acetabular component fixation was augmented in all cases 
with the use of can cellous bone screws. 

Figure 1. Total Joint Orthopedics Klassic HD Hip. 
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Study design 

A retrospective chart review of 100 consecutive total hip 
arthroplasties performed in 2013 and 2014 was performed. 
All surgeries were performed by the senior author (AAH) 
using a posterior lateral approach; a cement less Classic HD 
acetabular cup and femoral stem with either a 32mm or 
36mm head was implanted in all cases. Postoperative 
recovery included full protected weight bearing immediately 
after surgery for 6 weeks, followed by weight bearing with a 
crutch or cane until the patient no longer had a discernable 
limp. Pharmacological anti-coagulation consisted of 
warfarin 5mg with an INR goal of 2.0 for 3 weeks followed 
by 81mg ASA for 3 months postoperatively. Follow up was 
performed at three and six weeks; three, six and nine months 
and then annually thereafter. Detailed physical examination 
and radiographic evaluation was performed at each follow 
up visit and Harris Hip Scores were calculated at final 
follow up. Radiographs were evaluated by an orthopedic 
fellow and the senior author (AAH), examining for 
heterotrophic bone according to the Booker classification 
[6], osteolytic lesions, stability, subsidence, and pedestal 
formation. 

RESULTS 

Of the original 100 participants, six patients were deceased 
for reasons unrelated to their hip procedure and nine were 
lost to follow up. Patient age ranged from 48 to 99 years old 
(Average 71-year-old), average weight was 89kg with 56% 
female participants. Harris Hip Scores at final follow up 
were calculated with a range of 71-100 (average of 89). Prior 
to the regular use of tranexamic acid, four hematomas 
occurred during this study period. These hematomas were 
successfully treated with a superficial incision and drainage, 
one hematoma however that was thought to be infected. One 
patient required a closed reduction for dislocation, and one 
patient had an unstable hip necessitating a constrained liner. 
There was a 100% and 99% survivorship of the stem and 
cup respectively at five-years. No hip revisions were due to 
pain or osteolysis and no patient complained of thigh pain. 
One patient developed Booker class 2 heterotrophic bone 
formations causing a late unstable hip who required a 
constrained liner for treatment. 

One patient with intractable psoas tendonitis, a 54-year-old 
female, underwent revision of the acetabular component 28 
months after her initial implantation (Figure 2). 

Figure 2. Right THA using TJO KlassicImplants. 

This component was treated in 10% neutral buffered 
formalin, dehydrated in progressively increasing 
concentrations of ethanol, infiltrated and fixed in polymethyl 
methacrylate. Following specimen hardening in PMMA, 
3mm slices were divided, ground and polished. Specimens 

were stained and evaluated using light microscopy and 
images taken utilizing a scanning electron microscopy. Bone 
penetration was extensive demonstrating up to 54% bone 
present in the pore spaces of the porous coating. (Figures 3 
& 4). 
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Figure 3. Stitched micrograph with bone colored green to visually see bone in growth. Note the uniform bone attachment 
across the entire length of the acetabular cup. 

Figure 4. Backscatter electron detector showing bone attachment to the porous coating. White=Implant, Grey=Bone and 
Black=Pore Space. 

DISCUSSION 

At 5 year follow up, cement less total hip arthroplasty is 
shown to be safe and effective. Hip scores and survivorship 
are note-worthy, revision rates are low and no patients 
complained of thigh pain. Several authors [4,5,7-9] have 
demonstrated high survivorship in similar older style 
femoral implants, but having high percentage of thigh pain 
and significant bone loss during extraction. Other modern 
blade style implants demonstrate improved survivorship, 
decreased thigh pain but higher incidences of subsidence 
[10]. The stem used in this study shows superior 
survivorship, no thigh pain and no subsidence at 5 year 

follow up. Survivorship of other Zweymuller style stems 
have been reported in the literature demonstrating 100% 
survivorship at 10 years [8] and nearly 96% survivorship at 
25 years [11]. 

Of the 100 patients in this study, four hematomas occurred 
during this 2-year period. Hematoma formation has been 
documented as the third most common complication in the 
literature and has completely disappeared in our practice 
since the routine use of tranexamic acid [7]. In conclusion, 
this cement less total hip arthroplasty demonstrates superior 
Harris Hip Scores and survivorship without thigh pain or 
loosening. 
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