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Abstract  Thrust plate prosthesis (TPP) has load-transferring characteristics different from those of conventional 

intramedullary stemmed prostheses (ISP). We investigate whether prosthesis type (intramedullary or extramedullary 

application) can improve early functional activities in hospital patients with hip arthroplasty. Early postoperative 

functional activities of 30 patients with TPP were compared with 31 patients treated by ISP. Each group received 

same rehabilitation programmes: TPP patients with early full weight bearing and ISP patients with early full weight 

bearing. Patients were evaluated postoperatively (on the second, sixth and discharge days). Their functional activities 

were assessed with Iowa Level of Assistance Scale (ILAS), walking speed with Iowa Ambulation Velocity Scale 

(IAVS), hip functions with Harris Hip Scoring System, and hip motions with goniometer. TPP patients achieved 

higher scores for total functional activities on the second and sixth postoperative days and during discharge than did 

ISP patients (p<0.05). Comparison of the walking speed of the patients on the second and sixth postoperative days 

and during discharge showed that TPP patients walked faster than did ISP patients (p<0.05). TPP patients had higher 

Harris hip scores and a higher hip motion degree than did ISP patients during discharge (p<0.05). We conclude that 

patients with TPP gain their independence in functional activities earlier than do patients with ISP. 

Keywords: Thrust plate prosthesis, Intramedullary stemmed prostheses, Hip, Joint, Osteoarthritis, Replacement, 
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1. Introduction 

The ultimate goal of rehabilitation after total hip 

prosthesis (THP) is to maximize functional performance 

and to improve an individual’s ability in order to perform 

daily activities earlier and in a shorter hospital stay [1]. 

Total joint replacement patients represent a major 

proportion of patients treated with physical therapy in 

acute care institutions, and there is some consensus among 

physical therapists about the ideal treatment or assessment 

of these patients [2,3]. Survey data indicated that sit-to-

stand, supine-to-sit, ambulation, stair climbing and 

ambulation velocity were the criteria used for discharging 

THP patients from physical therapy [2,4]. 

Information about short-term recovery is needed in 

order to inform patients about expected rates of progress, 

and to help clinicians to assess patients for accurate 

planning of hospital resources. This information helps 

medical and physical therapy staff to give more accurate 

recovery expectations to patients undergoing 

arthroplasties [5,6,7]. Post-operative rehabilitation for 

THP continues to be the subject of research, with efforts 

being made to reduce associated costs whilst maintaining 

and improving the quality of clinical care. In order to 

assess the clinical effects of arthroplasty rehabilitation 

treatment, measurement of activity is essential. 

Preoperative diagnosis and functional level, delayed 

surgery, comorbidities, level of mobility, use of assistive 

device, physiotherapy training the duration of the onset of 

the treatment affect hospital stay process and functional 

results [8]. 

Several surgical factors have been recognised as 

affecting hospital length of stay. These factors include 

type of incision, length of incision, anaesthetic technique, 

and the use of short or long stem femoral components 

[9,10]. The recent use of short stem femoral components 

in THP may theoretically decreases bone and soft tissue 

damage and limit blood loss, enabling earlier mobilization, 

faster recovery and decreasing hospital length of stay [9]. 

The thrust plate prosthesis (TPP) is a neck-sparing hip 

prosthesis with cementless fixation in the metaphysis of 

the proximal femur. The principle of the TPP is to transfer 

the resulting forces from the hip joint via a thrust plate 

directly to the femoral neck and most importantly to the 

cortical bone of the calcar. Clinical and experimental 

studies have shown that TPP produces relatively more 

physiological distribution of the proximal femoral strain, 

thus allowing early mobility [4,11,12,13]. Due to 

differences in biomechanical load transfer, TPP 

applications allow early mobilization and weight bearing. 

In several studies, it has been indicated that performing 

weight bearing at an early stage accelerated rehabilitation 

and had no negative effect on the fixation of the prosthesis 

[1,4]. 

Careful review of the literature revealed no study 

concerning the effects femoral stem types on early 

functional activities outcomes following hip arthroplasty. 
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For this reason, we compared the relationship between 

independence levels in functional activities in the early 

postoperative period in patients with different femoral 

stem type’s application. 

2. Materials and Methods 

2.1. Participants 

In our study, we retrospectively scanned patients’ 

records and investigated in-hospital functional activity 

outcomes of the patients who underwent TPP and 

conventional THP due to coxarthrosis. The study included 

61 patients (16 men and 45 women) with primary hip 

arthroplasty [TPP and conventional THP] performed by 

the same surgeon (VK) using the Hardinge anterolateral 

approach. 

Thirty-three hips (3 bilateral) of 30 patients were 

treated by TPP. The right side was affected in 15 cases, 

the left side in 12 cases. Thirty-two hips (1 bilateral) of 31 

patients were treated by conventional THP. The right side 

was affected in 16 cases, the left side in 14 cases. The 

demographic data and the type of hip replacement are 

tabulated in Table 1. The exclusion criteria were: (a) 

arthritis in other joints necessitating treatment, (b) 

neurological or medical conditions causing locomotor 

disability, and (c) revision of hip prosthesis. 

Table 1. Baseline characteristics of study patients  

 
TPP 

X ± SD 

ISP 

X ± SD 

p 

 

Age (years) 60.06±9.82 64.54±12.21 0.120 

Height (cm) 163.60±8.78 162.61±7.73 0.643 

Weight (kg) 71.66±8.87 69.25±13.16 0.407 
Body mass index 

(kg/m2) 
26.93±4.01 26.17±4.57 0.496 

Values are expressed as means ± SD 

2.2. Procedure 

Thirty-one consecutive patients underwent primary 

uncemented conventional THP (Secur-Fit Plus, Stryker 

Orthopaedics, Mahwah, NJ) and thirty consecutive 

patients underwent primary uncemented TPP. The femoral 

component was a third-generation TPP (Allopro, Sulzer 

Medica, Winterthur, Switzerland) in all patients. TPP was 

implanted without cement to the metaphysis of the 

proximal femur, and was secured to the lateral cortex of 

the femur with a plate and screws. 

Table 2. Details of the rehabilitation programme 

 Postoperative 

Deep breathing, cough day 1 

Calf exercise day 1 

Isometric quadriceps and gluteal sets day 1 
Strengthening exercises to unaffected extremities 

and trunk muscles 
day 1 

Hip precautions day 1 
Full weight bearing day 1 

Passive, assisted range-of-motion exercises day 2 

Transfers to unaffected side day 2 
Out of bed, stand or walking with walker day 2 

Transfers (bed to chair, toilet) day 3 
Use appropriate dressing and toileting equipment day 3 

Walking with crutches 3–7 days 

Stair training 5–7 days 

All patients received standard post-operative treatment 

from a physiotherapist. Patients were informed on the 

surgical procedure and postoperative physiotherapy 

program prior to the operation. The details of the 

rehabilitation protocols are displayed in Table 2. All these 

interventions were provided by physical therapists in the 

study (SB). The postoperative rehabilitation of the patients 

was initiated the day after surgery and repeated twice a 

day [1]. 

2.3. Outcome Measures 

Functional activities of the all patients were evaluated 

postoperatively by a blinded observer who had fourteen 

years of experience in physical therapy with the Iowa 

Level of Assistance Scale (ILAS). The four functionally 

related activities assessed were ability to move into a 

sitting position from supine lying, to stand from sitting 

position, to ambulate 15 feet; and to climb up and down 

three steps. The Iowa Ambulation Velocity Scale (IAVS), 

which is an ordinal ambulation velocity scale graded from 

0 to 6, was used (Table 3 and Table 4). The total 

functional score represented the sum of the level of 

assistance values for all four functionally related activities 

[2]. Walking speed of the patients was assessed with the 

IAVS. The patients were assessed with the ILAS and 

IAVS respectively, on the second and sixth postoperative 

days and during discharge [2]. In addition, hip range of 

motion and Harris hip score were measured [14]. 

Table 3. Definitions of grades in the Iowa Ambulation Velocity Scale 

Grade Definition 

0: Not tested A patient who is not tested for reasons of 

safety, determined by the therapist’s 

judgement 

1: Failed maximal 

assistance 

An activity that is attempted but is not 

completed, even with maximal assistance 

2: Maximal 
assistance 

The therapist provides a total of three or 
more points of contact with the patient 

3: Moderate 

assistance 

The therapist provides two points of contact 

with the patient  

4: Minimal 
assistance 

The therapist provides one point of contact 
with the patient 

5: Standby 

assistance 

The therapist would not feel comfortable 

leaving the patient; the therapist, however, 

provides no physical assistance 

6: Independent The therapist could leave the room and the 

patient could safely perform the activity 

being assessed 

Table 4. The Iowa Ambulation Velocity Scale 

Time taken to ambulate 13.4 metres (44 feet) 

(seconds) 
Grade 

≤20 0 

21-30 1 

31-40 2 

41-50 3 

51-60 4 

61-70 5 

>70 6 

2.4. Statistical Analysis 

Statistical analyses were performed using Statistical 

Package for the Social Sciences for Windows (Version 

15.0, SPSS Inc., Chicago, IL, USA). Mann–Whitney U-

test was used to evaluate group differences (age, weight, 

height, BMI, Iowa Level of Assistance Scale, Iowa 

Ambulation Velocity Scale, Harris hip score, range-of-

motion) where appropriate. P-values less than 0.05 were 

accepted as significant. 

3. Results 
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There were no significant differences between the 

groups when compared with the parameters listed in the 

demographic data (Table 1). 

All patients in both groups were evaluated on the 

second and sixth postoperative days and during discharge 

from the hospital. However, TPP patients had higher total 

ILAS scores than did the conventional THP patients 

(p<0.05) (Table 5). Comparison of the IAVS scores of the 

patients on the second and sixth postoperative days and 

during discharge showed that TPP patients walked faster 

than conventional THP patients did (p<0.05) (Table 5). 

Table 5. Comparison of the postoperative second, sixth days and discharge patients with TPP and ISP  in terms of ILAS and IAVS score 

 TPP ISP    

ILAS 

Second 

days 
X ± SD 

Sixth days 

X ± SD 

Discharge 

X ± SD 

Second 

days 
X ± SD 

Sixth days 

X ± SD 

Discharge 

X ± SD 
p p1 p2 

Supine-to-sit 2.70±0.53 3.80±0.84 4.76±1.04 2.29±0.64 3.03±0.91 3.77±0.92 0.009 0.001 0.000 

Sit-to-stand 2.73±0.58 3.46±0.93 4.60±1.03 2.25±0.63 2.83±0.93 3.41±0.80 0.003 0.011 0.000 

Ambulate 15 feet 2.63±0.71 3.36±1.03 4.50±1.13 2.32±0.79 2.96±0.94 3.40±0.70 0.114 0.121 0.000 

Climb up and down three steps - 2.63±0.58 2.86±0.81 - 2.33±0.48 2.60±0.68 - 0.071 0.198 

Total function score 8.06±1.57 12.56±2.93 16.73±3.27 6.87±1.91 10.41±3.57 12.96±3.11 0.011 0.013 0.000 

IAVS          

Walking speed 5.50±0.68 4.63±0.71 4.03±0.85 5.87±0.34 5.35±0.66 4.83±0.82 0.009 0.000 0.000 

TPP: Thrust plate prosthesis, ISP : Intramedullary stemmed prostheses 
ILAS: Iowa Level of Assistance Scale, IAVS: Iowa Ambulation Velocity Scale 

p: Comparison of the postoperative second day patients with TPP and ISP in terms of ILAS and IAVS score.  

p1: Comparison of the postoperative sixth day patients with TPP and ISP in terms of ILAS and IAVS score. 
p2: Comparison of the patients with TPP and ISP in terms of ILAS and IAVS score during discharge. 

Values are expressed as means ± SD 

When the groups were compared as they were, TPP 

patients had significantly greater Harris hip scores and 

higher hip motion degrees than conventional THP patients 

during discharge (p<0.05) (Table 6). No complications of 

the hip were observed in the TPP and conventional THP 

patients after surgery. 

Table 6. Comparison of length of hospital stay, range of motion and 

Harris hip score of patients with TPP and ISP during discharge  

 TPP 

X ± SD 

ISP 

X ± SD 

p 

 

Hip flexion () 57.16±12.6
0 

45.45±12.4
1 

0.001* 

Hip abduction () 31.70±7.81 23.48±8.55 0.000* 

Harris hip Score 
Length of hospital stay 

(day) 

52.60±8.18 
9.26±3.07 

45.41±8.90 
8.16±2.01 

0.002* 

0.101 

Values are expressed as means ± SD 
* p < 0.05 

4. Discussion 

Many factors affect the rehabilitation results following 

the application of total hip replacement. In several studies, 

it has been indicated that functional recovery is slower and 

develops later in the following: patients with poor general 

health status, females, obese patients, those living alone, 

the elderly (over 65 years of age), those who undergo 

conventional THP after fracture compared with those who 

undergo elective THP, those who undergo revision THP 

compared to those who undergo primary conventional 

THP, those who undergo cementless conventional THP 

compared to those who undergo hybrid or cemented 

conventional THP, those with an accompanying disease, 

those who have not had pre-operative physiotherapy and 

those who start post-operative physiotherapy late [8,11,12]. 

Although there are studies investigating the effects of 

these parameters on the functional results and on the 

length of hospital stay in the literature [15,16], there are 

no studies investigating the effects of the femoral stem 

length on inpatient functional results of hip arthroplasty 

and on early functional activities. In this study, we have 

determined that TPP, is a neck-sparing hip prosthesis, 

compatible with physiological loading has positive effects 

both on the early-stage functional results of the hip joint 

and on the development of functional activities. Our data 

suggest that patients with TPP applications similar to short 

stems have significantly increased early stage functional 

results. Reason for this may include minimisation of bone 

and a soft tissue distribution with less vigorous. This will 

lead to earlier postoperative mobilisation and earlier 

discharge. 

One of the goals of rehabilitation after conventional 

THP procedure is to help patients to become independent 

in the activities of daily living by gaining their functional 

levels as soon as possible. In this respect, evaluations are 

carried out to find out whether patients have gained the 

necessary functional levels during their hospital stay and 

after discharge [1]. A number of functional tests were 

considered for use (e.g. the Functional Independence 

Measure) [17,18,19]. The tests that comprise these 

outcome measures (e.g. cognitive function, sphincter 

control) seem more suited to patients undergoing long-

term rehabilitation, rather than patients in the acute care 

setting [4,20]. In contrast, the ILAS assesses a range of 

functional activities that are representative of typical 

discharge criteria for conventional THP patients (i.e. 

ability to independently sit from lying, stand from sitting, 

walk and climb stairs). Furthermore, all components of the 

test are well described and a specific training manual for 

its use is available. Shields et al. [21] investigated the 

reliability, validity and responsiveness of the ILAS for 86 

patients who had undergone total hip or knee replacement, 

assessing patients over the second to sixth post-operative 

days (approximately). They found that the ILAS was 

reliable (both intra-examiner and interexaminer reliability), 

valid (when compared with the Harris Hip Rating Scale) 

and sensitive to change over the study period, with a mean 

change of seven points for the total ILAS score found for 

their patient sample from the second to sixth post-

operative day. Thus, the ILAS was chosen as the main 

outcome measurement for this study and, in our 

experience, was simple to use, reliable and sensitive to 

change over the study period [22]. 

Therefore, we used the IOWA scale to determine the 

early functional evaluations of the TPP and conventional 

THP patients in our study and found that TPP (though a 
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cementless procedure) patients with full weight bearing 

had higher total functional scores than did conventional 

THP patients with full weight bearing and thus TPP 

patients were more functional than conventional THP 

patients when their early functional activities were 

compared. Table 5 shows that total ILAS scores varied 

both during the study period and between the two groups. 

In addition, it appears that total ILAS scores increased in 

the TPP group on the second and sixth postoperative days 

and during discharge compared with the conventional 

THP group. 

When the reviewed the literature for the functional 

assessments of different conventional THP patient groups 

with the IOWA scale, Stokton et al. [23] found that ILAS 

score results in their study were higher than those in other 

similar studies were. They concluded end of their study 

weight bearing affects gait aid utilization, thus resulting in 

a higher ILAS score. 

In our study too, TPP patients walked 13.4-meter 

distance in a shorter time than did the conventional THP 

patients (Table 5). Recent studies have been aimed to 

investigate the effects of conventional THP on walking 

velocity in different patients compared with healthy age-

matched groups [24,25]. A limited number of studies 

related to TPP that are available in the literature focus on 

the radiological and clinical outcome rather than walking 

velocity. Loizeau et al. [26] found the stance duration and 

gait velocity to be 0.70m/s on the operated side of patients 

with unilateral conventional THP and 0.95m/s in the 

healthy group. The same parameter was found to be 

1.14m/s of both operated and non-operated sides in 

subjects with unilateral TPP, and 1.23m/s in healthy 

subjects. In our study, although both the conventional 

THP and the TPP patients were mobilized with early full 

weight bearing, we found that TPP application might 

improve early functional activities and walking velocity 

during the inpatient period following hip arthroplasty. 

We think that although they both have similar weight 

transfer, TPP patients have better score development 

regarding their functional activity and walking velocity 

than do conventional THP patients, which may be due to 

the fact that TPP probably has higher physiological 

functional loading of the bone. We also consider that less 

traumatization of soft tissue resulting from better 

protection of bone stock in TPP applications will 

contribute to TPP patients’ having better functional 

activities than conventional THP patients [1,9,27]. 

One of the most important targets following THP 

applications is to reduce the length of hospital stay. 

Prolonged length of hospital stay increases the chances of 

infection and the costs. In the literature, studies 

investigating the effects of the type and length of the 

incision and the length of femoral stem on the duration of 

hospital stay have found different results. Tahim et al. 

reported that short femoral stem applications significantly 

shortened the duration of hospitalization than did long-

stem femoral stem applications [9]. 

In other studies in the literature, hospitalization periods 

of patients with hip arthroplasty are reported to be 5 to 7 

days [28]. In our study, there were no significant 

differences between hospitalization periods of conventional

 THP and TPP patients. However, the patients in our study 

stayed in the hospital longer than did the patients in the 

literature. We consider this might be due to the fact that in 

Turkey, patients with arthroplasty are not followed in a 

rehabilitation unit after discharge and that their 

rehabilitation programs are maintained in orthopaedic 

clinics. 

The range of motion (ROM) of the hip joint, especially 

the ROM of hip flexion, can be directly associated with 

the basic activities of daily living (ADL), postoperative 

improvement in ROM of the hip is an important factor for 

restoration of ADL after conventional THP [29]. Patients 

with THP should regain ADL in proportion to recovery of 

hip function and range of motion. Early mobilization is 

the gold standard for achieving functional mobility, 

including sufficient range of motion after arthroplasty [30]. 

In conventional THP patients, hip range of motion is an 

important parameter to assess the in-hospital (early) 

results. Patients should have 50°-60° of hip flexion range 

of motion after conventional THP applications before they 

are discharged from the hospital, and that their active hip 

abduction should be between 25° and 30° [31]. Jesudason 

et al. [22] reported mean hip flexion as 43° and hip 

abduction as 11° at discharge. In our study, hip flexion 

and hip abduction in the patients with TPP were 57.1° and 

31.7° respectively, whereas flexion and hip abduction in 

the conventional THP patients were 45.4° and 23.4° 

respectively (Table 6). 

When we compared the range of hip flexion and 

abduction in the TPP and conventional THP patients at 

discharge, we found that the TPP patients have higher 

motion than the patients with conventional THP. In our 

study, the TPP patients achieved the targeted 50°-60° of 

active hip flexion and 25° of active hip abduction before 

discharge. These results show that while TPP or 

conventional THP applications had an effect on the 

acquisition of range of motion, prosthesis type had an 

effect on improvements in hip flexion and abduction range 

of motion during inpatient rehabilitation. (or implant type 

had an effect on improvements in hip flexion and 

abduction range of motion during inpatient rehabilitation.) 

The data we obtained from our study revealed that TPP 

applications led to a significant difference in inpatient 

ROM findings (range of hip flexion and abduction) in 

terms of development (p <0.05) (Table 6). We think that 

TPP patients’ acquisition range of motion earlier might be 

due to the fact that TPP practices are probably more 

conservative, less invasive, that its placement is 

extramedullary, that less bone stock is used and that tissue 

trauma is less. 

The number of the studies investigating early inpatient 

harris hip scores of TPP and conventional THP patients 

and the effects on the normal range of motion is limited 

[8,32]. Studies have usually evaluated 3- and 6-month, 

and 1- and 5-year (medium-and long-term) function scores 

and the normal range of motion in TPP and conventional 

THP patients [1,12,33,34]. In our study, it was found that 

the patients with TPP achieved better functional levels 

than did the patients with conventional THP. The fact that 

TPP patients had better Harris hip score than conventional 

THP patients may have resulted from their certain 

advantages in the ILAS parameters and in the IAVS score. 

In study conducted on this topic by Shields et al. [21], 

they have pointed out the correlation between IAVS score 

and Harris hip score. One of the limitations of our study 

could be the fact that the relationship between IOWA 

parameters and Harris hip score was not studied. 

These results indicate that femoral stem length has an 

effect on inpatient functional outcomes including HHS 
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score, degree of hip motion (flexion and abduction), and 

early functional activities and walking speed following hip 

arthroplasty. These results will help physiotherapists and 

doctors to plan their inpatient rehabilitation programs and 

to provide effective usage of rehabilitation possibilities. 
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