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Abstract
Background: To evaluate the e�cacy and safety of a new hip prosthetic system compared with the
control group.

Methods: A total of 140 patients (140 hips) who met the inclusion criteria in three clinical institutions
were selected. The main outcome were to judge the excellent and good rate of Harris score in the
experimental group and the control group 5 years after operation, and whether the lower limit of the 95%
con�dence interval of the difference between the two groups was greater than the non-inferior threshold
(the non-inferior cutoff value was-10%). The secondary outcome were the comparison of Harris scores,
the number of adverse events, safety test and evaluation, the results of X-ray �lms and the concise health
status questionnaire (SF-36) between the two groups before operation and after operation.

Results: During the 5-year follow-up, the excellent and good rates of Harris scores in the experimental
group and the control group were 96.8% and 96.7% respectively, and the rate difference was 0.1%. The
lower limit of the 95% con�dence interval was -8.9%, which was greater than the non-inferiority boundary
value (the non-inferiority boundary value was-10%). There was no signi�cant difference in Harris score,
adverse events, safety test, imaging, and SF-36 analysis between the two groups before operation and
after operation.

Conclusion: The new combined hip prosthesis system meets the requirements of clinical safety and
effectiveness, and is worth popularizing in clinical application.

Trial registration: researchregistry, researchregistry5771. Registered 1 July 2020 - Retrospectively
registered. https://www.researchregistry.com/ researchregistry5771

Background
In 1938, Phillip wiles performed the �rst total hip arthroplasty [1]. The prosthesis was designed with
stainless steel, but the design failed soon after operation because of loosening. Then, Charnley [2], known
as the father of modern total hip arthroplasty, put forward the concept of "metal-plastic" total hip
replacement for the �rst time, and found a low-wear material-ultra-high molecular polyethylene. He boldly
applied this new material to the acetabular cup and achieved good results. Therefore, the compatibility of
metal and ultra-high molecular weight polyethylene determines its clinical application status.

With the in-depth study of biomechanics of hip joint, the selection and design concept of prosthesis
materials have been further optimized. Zirconia [3], alumina composite ceramics [4] and radiation
crosslinked ultra-high molecular weight polyethylene (UHMWPE) have relatively prolonged the life of the
prosthesis, and achieved good clinical results[5].

Now, hip arthroplasty has become the ultimate treatment for hip disease, and its materials are varied.



Page 3/32

A company in Beijing has developed a new total hip prosthesis system: zirconia-based composite
ceramic [6] is used in the design of the femoral head and forged titanium alloy coated with
hydroxyapatite coating on the femoral handle, combined with radiation crosslinked ultra-high molecular
weight polyethylene acetabular lining and forged titanium alloy acetabular cup to form a complete total
hip prosthesis system- a new combined hip prosthesis system, as shown in Fig. 1. The product entered
the clinical veri�cation stage in 2013, and this study evaluated the postoperative e�cacy and safety of
the experimental group.

Methods
1.1 Object.

1.1.1 Inclusion criteria.

(1) the inpatient who signed the informed consent form;

(2) the age is 18 and 75 years old;

(3) male or female who is not in pregnancy or lactation;

(4) patients with surgical indications and planning to undergo arti�cial hip arthroplasty.

Only if all the above contents are "yes" can you be selected.

1.1.2 Exclusion criteria.

(1) participated in other clinical trials within 3 months before the start of the study;

(2) patients with local infection of hip joint;

(3) complicated with serious diseases, such as heart disease, pulmonary valve insu�ciency, diabetes and
so on;

(4) patients with special medical history;

(5) patients with embolism of heart, brain and other important organs;

(6) acute and chronic infection with local or systemic infection;

(7) Bone defect;

(8) The patient has severe osteoporosis;

(9) Those with a history of allergic reactions to various substances, showing moderate allergic reactions,
are not suitable for in vivo implants;
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(10) In any case, the researcher considers the patient to be unsuitable for this treatment;

(11) There are other factors affecting the e�cacy of this study.

Only if all the above items are "no".

1.1.3 Criteria and procedures for stopping the test

If a subject experiences a serious adverse reaction, or if the study physician feels that it is not in the best
interest of the patient to continue participating in the study, the physician may decide to withdraw the
subject from the study. If this happens, the physician will notify the patient in a timely manner and
recommend appropriate alternatives. If the doctor believes that the abrupt interruption of the trial will
affect the subject's health, the patient may be asked to come to the hospital for a check-up before
stopping the trial.

1.2 Research method.

This clinical trial is conducted in strict accordance with the Helsinki Declaration, the current laws and
regulations of China, and the requirements of this trial program, and the clinical trial program has been
approved by the ethics committees of various institutions. Since the experiment was not registered with
National Clinical Trial at the beginning, we registered on the researchregistry website with the registration
number researchregistry5771.

During the period from November 2013 to March 2015, the test methods adopted the method of strati�ed
section randomization, according to the central strati�cation, given the number of seeds and the length of
the section, according to the experimental group (GS- N2 combined hip prosthesis system) and the
control group (Corail femoral stem, Biolox Delta femoral head, and Duraloc acetabular) 1:1 proportion, 1:1
proportion in three centers, resulting in a random grouping arrangement of a total of 140 subjects, that is,
the treatment assignment (random code table) with the running number of 001-140 is listed, and the
running number is corresponding to the subject number. The random code table is kept by a person
designated by each center. Before the study began, all subjects signed informed consent.

1.2.1Treatment

Patients were disinfected routinely in supine position or contralateral position. According to the doctor's
experience, take the hip incision to enter layer by layer, open the joint capsule, amputate the femoral neck
at 1-1.5cm on the lesser trochanter of the femur, remove the femoral head, expose the acetabulum, and
deal with the acetabular part �rst. To trim the acetabulum with different types of acetabular �les, the
doctor must �rst �x the acetabulum at the right angle and position. According to the doctor's preoperative
measurement and intraoperative acetabular repair, the doctor should choose the suitable acetabular
prosthesis implantation, and the doctor should judge whether to use bone cement according to the type
of prosthesis. To deal with the femoral bone marrow cavity, put the box-type pulp opener close to the
posterior bone cortex of the femur, and accurately open the pulp is a prerequisite for the correct insertion
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of the femoral bone marrow cavity �le. The measurement result of preoperative X-ray �lm is the basis to
judge whether the type of prosthesis is appropriate or not during operation. Select a suitable femoral
stem prosthesis to be implanted into the femoral bone marrow cavity (Co-Cr-Mo alloy femoral handle
should be used with bone cement), install the femoral head, hit the femoral head lightly with a ball-head
impactor, and then reduce it.

1.3 Statistical processing.

Because the medical device can not set blindness to the operating doctor, so it adopts single blind design
and only sets blindness to patients.

Non-inferiority test and con�dence interval method were used to determine the Harris score of the curative
effect outcome 5 years after operation, the classi�ed variables were expressed by quantity and
percentage, and the continuous variables were expressed by mean ±standard deviation.

After the normal distribution of continuous variables was tested by Shapiro-Wilk test, t-test or Mann-
WhitneyU test was used to compare the two groups. The classi�cation variables were compared by
Pearsons x2 test or Fisher, exact test. According to the deviation of the scheme in the experiment, the
safety set (SS), the full analysis set (FAS) and the Per Protocol Set (PPS), were established and
statistically analyzed.

1.3.1 Description of validity parameters

In this clinical trial, Harris score was adopted as the main e�cacy evaluation outcome, and the speci�c
scoring criteria were as follows: the full mark of Harris score was 100, including 44 for pain, 47 for
function, 5 for range of motion, 4 for deformity and 10 for �exion deformity.90-100 is excellent, 80-90 is
good, 70-80 is medium, and less than 70 is poor.

1.3.2 Safety evaluation method.

Blood routine test (hemoglobin, platelet, leukocyte and neutrophil percentage), urine routine (urine red
blood cell, white blood cell, urinary protein and glucose), liver and kidney function (ALT,AST,BUN and Cr)
and electrocardiogram were performed in the experimental group and control group within 7 days before
operation and 7 days after operation. In addition to the above examination, the long-term safety of the
product was observed by hip X-ray within 7 days before operation, 6 months and 5 years after operation,
and the stability of the prosthesis was evaluated, and whether loosening, dislocation, deformation and
osteolysis occurred after implantation. The number of adverse events in the test group and the control
group within 6 months and 5 years after operation were statistically analyzed.

1.3.3 Procedures for replacing subjects.

If the subjects decide to withdraw from the test because of their own will, and on the premise that no
adverse reactions occur during the trial, in order to ensure that the number of cases in the trial meets the
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statistical needs, other patients who meet the requirements can be selected to replace the withdrawing
subjects. If the doctor thinks that the sudden interruption of the test will affect the subject's health, he
may be asked to come to the hospital for an examination before stopping the trial.

1.4 Outcome Indicators

1.4.1 Main Indicators:

It was calculated whether the lower limit of the 95% con�dence interval between the experimental group
and the control group was greater than the non-inferiority margin of -10%.

1.4.2 Secondary outcome indicators:

(1). Comparison of Harris score before operation, 6 months and 5 years after operation between the two
groups.

(2). To compare the number of adverse events between the experimental group and the control group
during the observation period of 6 months and 5 years after this trial. Adverse events include prosthesis
loosening, prosthesis wear, prosthesis fracture and prosthesis upward / posterior dislocation.

(3). Compare the safety test before and 7 days after operation between the experimental group and the
control group.

(4). To compare the X-ray results of the experimental group and the control group, and 5. To compare the
scores of the concise health status questionnaire (SF-36) before operation, 6 months and 5 years after
operation between the experimental group and the control group.

1.5 Data processing.

1.5.1 sample size estimation:

The excellent and good rate in the control group after operationπ=0.95, Non-inferiority cutoff value δ=0.1.
Test the level of signi�canceα=0.05, Degree of control (1-β) = 0.8, According to the formula

, At least 59 subjects need to be selected in each group, and the test drop
rate is conservatively estimated to be 15%. In this experiment, the sample size of each group is
determined to be 59 / (1-0.15) ≈ 70 cases, and the total sample size is 140 cases.

1.5.2 Minimum and maximum number of subjects per clinical trial institution in multicenter clinical trials.

There were 140 cases in 3 clinical centers, and the distribution of the number was basically shared
according to the proportion of 1:1:1. However, because the enrollment situation of each center is different,
on the basis of not affecting the statistical signi�cance and ensuring the total number of cases, each
clinical institution undertakes 23 ±5 cases in the experimental group and the control group. The
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signi�cance level of the test was α = 0.05, and the degree of control (1-β) was 0.8. The test drop rate is
conservatively estimated to be 15%.

1.5.3 Eligibility / disquali�cation criteria for clinical trial results.

The patients who met the enrollment criteria, completed the operation and followed up for 5 years ±1
month, and obtained the Harris score of the curative effect outcome were quali�ed cases.

The cases of program deviation were unquali�ed cases, and the unquali�ed criteria were as follows:
discontinuation of adverse reactions, change of treatment plan after operation, poor compliance, visiting
hyper window, loss of follow-up, not meeting the inclusion and exclusion criteria, randomization failure or
blindness.

1.5.4 Statistical procedures for all data, together with processors for missing, unused or erroneous data
(including midway exit and withdrawal) and unreasonable data.

All the patients in the clinical trial who met the enrollment criteria and underwent preoperative safety
evaluation and surgery constituted the Intent to treat (ITT) population in the study (Figure 2). All patients
who completed surgery (including operation failure) who met the inclusion criteria were enrolled in the
SS. All patients who completed surgery (including patients who lost follow-up after operation) entered
FAS. All patients who had been observed for 5 years ±1 month and completed the survey of Harris scale
were enrolled in PPS.

Carry forward the missing data of SS and FAS respectively, in order to make the test results fully credible,
do not carry forward the missing data of the standard control group, the missing data of the test group is
the least conducive to the carry-over of the test results, that is, for the SS, the missing data are carried
forward according to the adverse reactions, for the FAS, the Harris score of the curative effect outcome is
carried forward according to the lowest score of the test group. At the same time, the carry-over and
uncarried-over SS and FAS are analyzed.

1.5.5 Procedures for reporting deviations from the original statistical plan.

For the cases of program deviation, the composition of each deviation type was reported according to the
deviation type, the percentage and total rate of each deviation type were calculated, and whether each
deviation case was included in FAS and PPS was reported.

1.5.6 Selection criteria and reasons for subjects included in the analysis.

In order to ensure the full credibility of the test results, all the patients who completed the operation
(including operation failure) entered the SS, all the successful patients entered the FAS, and those without
program deviation entered the PPS.

Results
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2.1 Baseline of the characteristics

A total of 140 patients were enrolled in this study, including 70 patients in the experimental group and 70
patients in the control group. As shown in Table 1, there was no signi�cant difference in baseline data
such as sex, age, BMI, major complications and Harris scores between the two groups (all P > 0.05),
suggesting comparability.

Table 1
Basic data of patients in each group

Basic information Experimental group Control group P value

Age (year) 64.1 ± 25.0 63.3 ± 26.8 > 0.05

Male/female 32/38 30/40 > 0.05*

BMI (kg/ m2 ) 24.7 ± 4.6 23.4 ± 4.9 > 0.05

Preoperative complication (n)      

Copo 5 3 > 0.05*

Hypertension 15 13 > 0.05*

Preoperative hip Harris score 49.7 ± 10.3 52.4 ± 11.9 > 0.05

Note: * is the P value of chi-square test, and the remainder is the P value of T-test.

 

2.2 Effectiveness Evaluation (FAS and PPS)

The experimental group was randomly enrolled in 70 patients, all of whom were successfully operated,
among whom 6 patients were lost to follow-up in the 5th year, with a loss to follow-up rate of 8.5%.

The control group included 70 patients, all of whom were operated successfully, including 8 patients lost
to follow-up in the 5th year, with a loss to follow-up rate of 11.4%.(Fig. 2)

As shown in Table 2, the excellent and good rates of the experimental group and the control group were
88.6% and 85.7% in FAS during 5-year postoperative follow-up, and the difference between the excellent
and good rates of the experimental group and the control group was 2.9%. The lower limit of the 95%
con�dence interval was − 8.6%, which was larger than the non-inferiority margin (the non-inferiority
margin was − 10%).
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Table 2
Comparison of excellent and good rates between the two groups 5 years after surgery

  EG CG Rate Difference 95% CI

  N. n Rate N n Rate

FAS 70 62 88.6% 70 60 85.7% 2.9% -8.6% − 14.3%

PPS 64 62 96.8% 62 60 96.7% 0.1% -8.9% − 9.4%

Note: EG: Experimental Group, CG: Control Group, N: total number of patients, N: Number of patients
with excellent and good Harris score, FAS: Full Analysis Set, PPS: Per Protocol Set

 

In PPS, the excellent and good rates of the experimental group and the control group were 96.8% and
96.7%, respectively, and the difference between the good and good rates of the experimental group and
the control group was 0.1%. The lower limit of the 95% con�dence interval was − 8.9%, which was larger
than the non-inferiority margin (the non-inferiority margin was − 10%).

The above results suggest that the non-inferiority hypothesis of the main outcomees is valid.

2.3 Comparison of Harris score before operation, 6 months and 5 years after operation between the two
groups.

The t-test of two independent samples showed that there was no signi�cant difference in Harris score
between the experimental group and the control group within 7 days before operation, 6 months after
operation and 5 years after operation. As shown in Table 3.

Table 3
comparison of Harris scores before operation, 6 months and 5 years after

operation between the experimental group and the control group

  EG CG t value P value

Harris score(Mean ± SD)        

Preoperative 49.7 ± 10.3 52.4 ± 9.1 -1.6 0.10

Six months after surgery 84.7 ± 9.5 85.6 ± 10.2 -0.5 0.59

Five years after surgery 88.3 ± 10.6 87.5 ± 9.4 0.4 0.63

Note: EG: Experimental Group, CG: Control Group,

 

2.4 Imaging evaluation of two groups of patients before and after operation.

2.4.1 Comparison of imaging material between the two groups.
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The patient was an elderly male who was diagnosed as right steroid-induced osteonecrosis of the
femoral head (ARCO stage: IV) and underwent total hip arthroplasty (The new hip prosthesis). No special
discomfort was reported during the follow-up 5 years after operation. As shown in Fig. 3.

The patient was an elderly male who was diagnosed as right femoral head necrosis (ARCO stage: stage
IV) and underwent total hip arthroplasty (The prosthesis of the control group). No special discomfort was
reported during the follow-up 5 years after operation. As shown in Fig. 4.

2.5 Comparison of the number of adverse events.

In PPS, one patient in the experimental group developed posterior dislocation of the prosthesis at
2 months and recovered well after manual reduction. The incidence of adverse events in the experimental
group was 1.5%. In the control group, 2 patients developed posterior dislocation of the prosthesis at 2 and
3 months after operation, and manual reduction was performed under intraspinal anesthesia, and the
recovery was good. The incidence of adverse events in the control group was 3.2%. No other adverse
events were found. Chi-square test between the two groups showed that there was no signi�cant
relationship between the type of prosthesis and adverse events 5 years after operation (P > 0.05). As
shown in Table 4.

Table 4
Comparison between groups and adverse events.

  Whether adverse events have occurred Chi-square value P value

Group YES(n) NO(n)    

Experimental group 1 63 0.0 1.0

Control group 2 60    

Note: n: the number of events. Chi-square value: continuity correction chi-square test.

 

2.6 SS: Safety test results

Within 7 days before operation and 7 days after operation, the blood routine, urine routine, blood
biochemistry, blood coagulation function, liver and kidney function and ECG were compared between the
test group and the control group, and judged according to the range of normal value and the test results
of the subjects. it can be divided into three conditions: normal, abnormal has no clinical signi�cance,
abnormal has clinical signi�cance.

According to the statistics of various outcomes, no abnormality is found in all the outcomes before and
after operation. There was no difference in the results of safety test before and after operation.

2.7 Comparison of the scores of the Concise Health status questionnaire (SF-36).
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The t-test results of two independent samples showed that there was no signi�cant difference in all SF-36
outcomes between the experimental group and the control group before operation.

During the follow-up of 6 months and 5 years after operation, the SF-36 scores of the two groups were
compared. The t-test results of the two independent samples showed that there was no signi�cant
difference in the outcomes between the two groups (P > 0.05), as shown in Table 5 and Fig. 5.
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Table 5
comparison of SF-36 scores between the test group and the control group before operation and 6 months

after operation and 5 years after operation.
Patients EG

(Mean ± SD)

CG

(Mean ± SD)

T value P value

Preoperative (n = 70) (n = 70)    

PF

RP

70.25 ± 17.63

34.56 ± 40.45

71.52 ± 15.74

35.73 ± 45.23

-0.37

-0.28

0.71

0.78

BP 58.53 ± 23.05 56.78 ± 21.34 0.54 0.59

GH 55.40 ± 20.47 58.64 ± 20.53 -0.88 0.37

VT 73.24 ± 17.35 70.56 ± 19.34 0.98 0.32

SF 60.82 ± 27.24 62.34 ± 25.35 -0.45 0.65

RE 33.45 ± 30.56 30.48 ± 27.87 0.62 0.53

MH 60.12 ± 16.39 57.18 ± 39.14 0.59 0.55

Six months after operation (n = 65) (n = 64)    

PF 84.23 ± 12.64 85.37 ± 11.10 -0.49 0.63

RP 75.59 ± 16.25 73.05 ± 15.36 0.73 0.46

BP 68.45 ± 19.38 70.47 ± 17.50 -0.66 0.50

GH 76.38 ± 11.30 79.26 ± 18.75 -1.13 0.25

VT 86.24 ± 10.47 85.46 ± 13.59 0.49 0.62

SF 75.58 ± 16.76 79.63 ± 18.57 -1.33 0.18

RE 69.91 ± 13.36 71.27 ± 14.21 -0.42 0.67

MH 72.37 ± 14.15 74.37 ± 10.65 -0.93 0.35

5 years after operation (n = 64) (n = 62)    

PF 86.51 ± 11.72 88.26 ± 10.47 0.88 0.37

RP 77.46 ± 13.74 76.81 ± 14.63 0.25 0.79

BP 69.85 ± 17.84 71.32 ± 16.92 -0.47 0.63

GH 79.81 ± 13.53 80.41 ± 14.19 -0.23 0.81

Note: n: the number of patients. EG: Experimental Group, CG: Control Group. PF: Physiological
Function, RP: Role Physical, BP: Body Pain, GH: General Health, VT: Vitality, SF: Social Function, RE:
Emotional Role MH: Mental Health
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Patients EG

(Mean ± SD)

CG

(Mean ± SD)

T value P value

VT 88.35 ± 9.54 86.07 ± 12.32 1.1 0.24

SF 76.96 ± 15.08 80.57 ± 17.65 -1.2 0.21

RE 71.48 ± 12.53 72.16 ± 15.70 -0.2 0.78

MH 75.83 ± 13.32 77.58 ± 11.03 -0.8 0.42

Note: n: the number of patients. EG: Experimental Group, CG: Control Group. PF: Physiological
Function, RP: Role Physical, BP: Body Pain, GH: General Health, VT: Vitality, SF: Social Function, RE:
Emotional Role MH: Mental Health

Discussion
During the 5-year follow-up in this study, the excellent and good rates of the experimental group and the
control group were 88.6% and 85.7% in FAS, respectively, and the difference between the experimental
group and the control group was 2.9%. The lower limit of the 95% con�dence interval was-8.6%, which
was greater than the non-inferior boundary value (the non-inferior boundary value was-10%). During the 5-
year follow-up, the excellent and good rates of the experimental group and the control group were 96.8%
and 96.7% in PPS, respectively, and the difference between the experimental group and the control group
was 0.1%. The lower limit of the 95% con�dence interval was-8.9%, which was greater than the non-
inferior boundary value (the non-inferior boundary value was-10%). There was no signi�cant difference
between the two groups in terms of postoperative safety and SF-36 at 6 months and 5 years after
operation. Chi-square test between the two groups showed that there was no signi�cant relationship
between the type of prosthesis and adverse events 5 years after operation (P > 0.05). There was no
difference in the results of safety test before and after operation. The above results suggest that
compared with the prosthesis of the control group commonly used in clinic, the new hip prosthesis
system has similar e�cacy and safety.

Total hip arthroplasty is a common method for the treatment of old femoral neck fracture, osteonecrosis
of the femoral head, degenerative osteoarthritis and so on. The advantage lies in better recovery of hip
joint function, relief of pain and improvement of patients' quality of life. At �rst, it was mainly used in the
elderly or other patients with limited motor ability, but now more and more patients with severe hip
disease choose this procedure for better quality of life [10]. Improving the friction loss of the stress
surface of the prosthesis is an effective means to increase the service life of the prosthesis. at present,
there are three ways to achieve this goal: �rst, the use of highly crosslinked ultra-high molecular weight
polyethylene (UHMWPE). The second is alumina ceramics, and the third is metal. A high degree of cross-
linking state can signi�cantly increase the wear resistance of UHMWPE without harming other important
properties of the material. Wear and tear of acetabular components based on highly cross-linked
UHMWPE is almost impossible to measure during the expected clinical life[11]. We found that osteolysis
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occurred in 2 patients in the experimental group during the 5-year follow-up, which may be related to the
release of wear particles by polyethylene wear, which leads to in�ammatory reaction.

Alumina ceramic, as a bioceramic, can provide high mechanical strength and no rejection, is non-toxic to
tissue, and has blood compatibility [4, 12, 13]. In addition, zirconia ceramics have been widely used in
total hip arthroplasty[14]. Among all ceramics, zirconia has excellent wear resistance, which makes
zirconia a substitute for alumina in THA [15]. Due to the high brittleness of ceramics, obesity, strenuous
exercise and trauma may cause ceramic damage, but in these cases, the load on the friction surface of
ceramic joints is still far lower than the failure limit of ceramic materials.

Zirconia ceramics are expensive and require a doctor to guide patients with postoperative exercise to
prevent noise caused by friction during early exercise[16]. The main problem of polyethylene on metal
prosthesis is the formation of polyethylene wear debris, which causes osteolysis around the prosthesis by
releasing cytokines and proteolytic enzymes, resulting in the failure of prosthesis implantation[17].
Polyethylene wear is considered to be the ultimate cause of the failure of most joint replacements [18].
Aseptic loosening leads to an increase in the revision rate of the hip joint. Compared with metal-to-
polyethylene, the advantage of ceramic over ceramic prosthesis lies in its high level of hardness and
friction resistance, but it also has corresponding disadvantages, such as abnormal noise during
movement[19–22]. In addition, the hydrophilic prosthesis can improve lubrication, reduce friction
coe�cient and have excellent wear resistance. Therefore, due to the reduction of wear, ceramics are an
ideal choice for implants for young patients.

Although total hip arthroplasty is widely used in clinic, it also has related adverse reactions, such as
prosthesis loosening, abnormal noise, prosthesis wear, prosthesis fracture and prosthesis upward /
posterior dislocation, this is related to the surgeon's technique and the material of the prosthesis as well
as the patient's physical condition[23].

There were 3 patients with posterior dislocation of the hip in this study. the factors affecting the rate of
dislocation included: (1) patient factors, such as sex, hip muscle weakness, excessive drinking and age;
(2) surgical factors, such as surgical methods, excision or repair of the joint capsule, and the location of
the implant; (3) implantation factors, such as femoral neck length, offset and head diameter. Some
studies have found that dislocation is more likely to occur in the �rst three months after operation, and
the risk is reduced after that [24]. Prietzel et al.[25] clearly recommended that the hip joint capsule should
be preserved and reconstructed in primary THA. Therefore, for patients and operators, better surgical
methods and more suitable prosthesis materials are effective measures to prolong the service life of the
prosthesis and reduce the revision rate.

Limitations: since it is impossible to blind physicians, only single blindness may adversely affect the
results of the trial. In the course of follow-up, some patients are followed up by telephone, and the
understanding deviation may occur in language communication, which leads to the score deviation of the
questionnaire, which leads to bias in the test.
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Conclusion
There is no signi�cant difference in clinical e�cacy and safety between the new combined hip prosthesis
system and the prosthesis of the control group, the new combined hip prosthesis system meets the
requirements of clinical safety and effectiveness. clinical trials provide a basis for its application and are
worth popularizing.

Abbreviations

THA Total Hip Arthroplasty

UHMWPE ultra-high molecular weight polyethylene

SS Safety Set

FAS Full Analysis Set

PPS Per Protocol Set
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Figures

Figure 1

GS- N2 hip prosthesis system. Note: The total hip joint prosthesis is composed of femoral stem, femoral
head and acetabular prosthesis.
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Figure 2

Test process
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Figure 3

Imaging material of patients in the experimental group. Note: a: preoperative X-ray of hip joint b: X-ray of
hip joint 6 months after operation c: X-ray of hip joint 5 years after operation d: lateral X-ray of hip joint 5
years after operation
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Figure 4

Imaging material of patients in the control group. Note: a: preoperative X-ray of hip joint b: X-ray of hip
joint 6 months after operation c: X-ray of hip joint 5 years after operation d: lateral X-ray of hip joint 5
years after operation
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Figure 5

Comparison of two groups of sf-36 line charts. Note: EG: Experimental Group, CG: Control Group. PF:
Physiological Function, RP: Role Physical, BP: Body Pain, GH: General Health, VT: Vitality, SF: Social
Function, RE: Emotional Role MH: Mental Health
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