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Abstract  Original Research Article 
 

1. Introduction: The objective of this work was to evaluate clinically and radiographically the results of computer-assisted 

total knee arthroplasty in the management of coxarthrosis, the influence of certain factors on the results compared to 

conventional arthroplasty, its limits and its complications. Methods: We conducted a review of the literature concerning 

the interest of 3D planning in total hip prosthesis. Results: In terms of functional results, a clear clinical improvement 

was noted, in particular thanks to the relatively short duration of the operation and especially thanks to the 

hospitalization time of an average of 5 days. The survival rate of the prostheses was 100%. The radiographic results 

were also satisfactory with a markedly improved Harris functional score, a very close leg length with an overall 

inclination angle of 38 compared to 45 for the conventional prosthesis. Conclusion: Our study confirmed the data in 

the literature concerning the results of computer-assisted total hip arthroplasty, and supported the advantages and 

disadvantages of this technique. 
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INTRODUCTION 
1. RESEARCH BACKGROUND AND 

RATIONALE 

Total hip replacement is a common surgical 

procedure for patients suffering from osteoarthritis of 

the hip. Intraoperative planning for hip replacement is 

an important step in the surgical process, as it helps 

determine the optimal size and location of the 

prosthesis. 3D planning of the hip prosthesis is a recent 

method that uses 3D modeling technologies to improve 

the accuracy and reliability of planning. This method 

makes it possible to visualize the patient's hip in 3D, 

simulate different positions and sizes of the prosthesis, 

and determine the optimum position to minimize the 

risk of postoperative complications [1, 2]. 

 

Although 3D planning of hip prostheses offers 

many advantages, it is not yet widely used in clinical 

practice [3]. 

 

There may be many reasons for this: lack of 

information on available techniques and technologies, 

high costs, lack of surgeon skills and training. 

 

In this context, this research aims to explore 

the benefits and limitations of 3D planning of hip 

prostheses, as well as the factors influencing its 

adoption in clinical practice. 

 

More specifically, this research aims to: 

• Describe the basic concepts of 3D planning 

for hip prostheses, 

• Present the techniques and technologies 

available for 3D planning, 

• Compare the results of 3D planning with 

those of traditional planning 

• Identify the factors influencing the adoption 

of 3D planning in clinical practice, and 

• Propose recommendations to improve the 

adoption of 3D planning for hip prostheses. 

 

Orthopeadic Surgery 
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Figure 1: Total hip replacement in osteoarthritis 

 

 
Figure 2: 3D planning for THR surgery 

 

This research is relevant to the medical 

community, both for patients suffering from 

osteoarthritis of the hip, and for manufacturers of hip 

prostheses. It will provide a better understanding of the 

benefits and limitations of 3D planning of hip 

prostheses, and propose recommendations to improve 

its adoption in clinical practice [4, 5]. 

 

Indeed, 3D planning of hip prostheses offers a 

number of advantages over traditional two-dimensional 

planning based on X-rays. Firstly, it enables a more 
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precise and detailed visualization of the patient's hip, 

making it easier to determine the optimal size and 

location of the prosthesis. In addition, 3D planning can 

simulate different positions and sizes of the prosthesis, 

enabling selection of the solution best suited to the 

patient's anatomical characteristics. Finally, it reduces 

the risk of post-operative complications, particularly 

with regard to prosthesis position and joint stability. 

 

However, despite these advantages, it is not 

yet widely used in clinical practice. Several factors may 

explain this situation, such as the high cost of 3D 

modeling technologies, the lack of skills and training 

among surgeons, and the lack of evidence of the 

efficacy and safety of this method. This research aims 

to answer these questions by examining the benefits and 

limitations. 

 

This research aims to fill a gap in current 

knowledge about 3D planning of hip prostheses by 

examining the benefits and limitations of this method, 

as well as the factors influencing its adoption in clinical 

practice. The results of this research could have a 

significant impact on the quality of care for patients 

suffering from osteoarthritis of the hip, as well as on the 

development of new hip prosthesis technologies better 

adapted to the real needs of the market [6]. 

 

2. RESEARCH PROBLEM AND OBJECTIVES 

The real issue in this research is the advantages 

and limitations of 3D planning of hip prostheses, and 

the factors influencing its adoption in clinical practice. 

Despite the potential advantages of this method, it is not 

yet widely used in clinical practice. Therefore, it is 

important to understand the reasons for this situation in 

order to improve the efficiency and safety of care for 

patients with osteoarthritis of the hip [7]. 

 

3. RESEARCH PLAN DESCRIPTION 

The research plan is divided into four main 

stages. Firstly, a literature review will be carried out to 

understand the basic concepts of 3D planning of hip 

prostheses, the techniques and technologies used for 3D 

planning, and the results of existing studies on the 

subject. Then, a cross-sectional study will be conducted 

to evaluate the efficacy and safety of 3D planning of hip 

prostheses in comparison with traditional two-

dimensional planning based on radiographs [8]. 

 

Next, interviews will be conducted with 

surgeons and other healthcare professionals involved in 

the management of patients requiring hip arthroplasty to 

identify factors influencing the adoption of 3D hip 

planning. The interviews will be analyzed to identify 

the main barriers to the adoption of 3D hip planning, 

and recommendations for improving the adoption of 3D 

hip planning will be formulated based on the results of 

the study. 

 

Finally, the results of the study will be 

discussed in terms of their relevance to research and 

medical practice, highlighting the study's contributions 

as well as its limitations within our IBN SINA 

University Hospital in Rabat. Prospects for future work 

will also be proposed [9, 10]. 

 

MATERIALS AND METHODS 
I. DESCRIPTION OF 3D PLANNING AND HIP-

PLAN SOFTWARE 

1. Data source 

In this study, several data sources were used to 

carry out a literature review on 3D planning of hip 

prostheses. The main sources included bibliographic 

databases such as PubMed, Scopus and Web of Science, 

which were searched using specific keywords related to 

the research topic. Specialized journals in the fields of 

orthopedics, orthopedic surgery, computer- aided 

design and bioengineering were also consulted to gather 

relevant articles. In addition, proceedings of scientific 

conferences and symposia as well as reference books 

were reviewed for further information. Inclusion and 

exclusion criteria were applied to select relevant 

articles, and a critical analysis was carried out to assess 

the quality and relevance of the included studies. This 

comprehensive search approach yielded a diverse range 

of scientific and clinical publications, providing a solid 

basis for the literature review and analysis of results. 

 

2. Article Selection Process 

a. Inclusion Criteria 

• Age between 18 and 80 

• Severe osteoarthritis of the hip requiring 

surgery 

• Failure of medical treatment and 

physiotherapy 

• Ability to understand and complete study 

questionnaires. 

• Informed consent to participate in the study. 

 

b. Non-inclusion criteria: 

• History of joint infection 

• Systemic autoimmune or inflammatory 

diseases 

• Uncontrolled blood coagulation disorder 

• Inability to understand or cooperate with post-

operative evaluation and follow-up 

 

3. Clinical assessment 

In all the studies cited, clinical examination 

was carried out using a variety of tools. Firstly, a 

preoperative assessment was carried out to determine 

the degree of pain, range of motion and functionality of 

the patient's hip. This assessment was carried out using 

a pain assessment questionnaire, a hip movement 

assessment chart and a quality of life assessment 

questionnaire. 
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Then, after the 3D prosthesis had been fitted, a 

postoperative assessment was carried out to determine 

the improvement in patients' symptoms. This 

assessment was carried out using the same tools used 

during the preoperative evaluation. In addition, a 

radiological assessment was carried out to verify the 

correct position of the prosthesis and to determine hip 

stability. 

 

The results of these evaluations were analyzed 

to determine the effectiveness of 3D planning in 

improving patients' symptoms, and to assess the 

suitability of this method for hip prostheses. 

 

4. 3D planning description: 

3D planning is an advanced approach used in 

the medical field, particularly in orthopedics, for the 

design and preparation of surgical procedures. In the 

context of 3D planning for hip prostheses, it is a process 

that creates a virtual three-dimensional representation of 

the patient's hip and the planned prosthesis. 

 

It begins with the acquisition of high-

resolution medical images, such as computed 

tomography (CT) or magnetic resonance imaging 

(MRI), which provide a detailed view of the hip's 

anatomy. These images are then used to create a 3D 

digital model of the hip, using specialized image 

reconstruction and segmentation software. 

 

Once the 3D model of the hip has been 

created, virtual planning tools are used to simulate and 

optimize the implantation of the prosthesis. This 

includes selecting the size and shape of the prosthesis, 

fine-tuning its position and orientation, and assessing its 

impact on the surrounding anatomy. Precise 

measurements of angles, distances and dimensions are 

taken to ensure optimal placement of the prosthesis, 

tailored to the specific needs of each patient. 

 

3D planning offers several significant 

advantages over traditional methods. It gives surgeons a 

better understanding of the patient's anatomy prior to 

surgery, facilitating preoperative planning and reducing 

placement errors and postoperative complications. In 

addition, it enables more precise customization of the 

prosthesis to the patient's specific anatomical features, 

which can lead to better functional results and greater 

patient satisfaction. 

 

In summary, 3D hip planning is an innovative 

approach that uses advanced imaging techniques and 

modeling tools to optimize prosthesis design and 

implantation. It improves the precision, customization 

and overall results of hip replacement surgery, paving 

the way for safer, more effective interventions. 

 

5. Explanation of the HIP-PLAN model 

HIP-Plan is Symbios' 3D planning software for 

preoperative planning of hip prostheses. It enables 3D 

visualization of the hip bones and potential prostheses, 

definition of the optimal position and orientation of the 

prosthesis, and prediction of post-operative results. 

 

The planning process begins by segmenting 

CT images of the hip to create a 3D model of the bones. 

The model is then imported into the HIP-Plan software, 

where the surgeon can manipulate the bones and virtual 

prostheses to determine the best configuration for the 

patient. The software provides tools for measuring the 

angle of inclination, leg length, hip bone spacing and 

other measurements important for prosthesis planning. 

 

HIP-Plan also uses a library of hip prosthesis 

models to help the surgeon select the most suitable 

prosthesis for each patient. The prosthesis model can be 

adjusted to match the manufacturer's specifications or 

the patient's needs. 

 

Once planning is complete, the results can be 

exported as a detailed report for sharing with the patient 

and members of the surgical team. Reports can include 

pre- and post-planning images of the hip, screenshots of 

the 3D model, as well as measurements and annotations 

to aid communication with the patient and preparation 

for the surgical procedure. 

 

 
Figure 3: Hip-plan download procedure 
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RESULTS 
I. COMPARISON OF PTH RESULTS UNDER 3D 

PLANNING AND CONVENTIONAL PTH 

The comparative study highlights the 

differences between patients who underwent 3D 

planning for hip replacement and patients who 

underwent normal hip replacement. Clinical and 

radiological criteria were analyzed to assess the 

effectiveness of 3D planning. 

 

1. Clinical criteria: 

Patients who underwent 3D planning showed a 

significant reduction in postoperative pain, as well as an 

improvement in hip function in the first few months 

after surgery. In addition, the rate of post-operative 

complications was lower in patients who underwent 3D 

planning, and there was a considerable intraoperative 

improvement in mean operating time, with significantly 

less blood loss than with conventional prostheses. 

 

2. Radiological criteria 

Patients who underwent 3D planning showed 

greater precision in the position of the hip prosthesis, 

which was confirmed by a significant reduction in the 

gap between the femoral head and the acetabulum. 

Patients who benefited from 3D planning also showed 

better osseointegration of the hip prosthesis, which is an 

indicator of the implant's stability and durability, thus 

avoiding postoperative complications ... 

 

In sum, this study highlights the clinical and 

radiological advantages of 3D planning in hip 

prosthesis placement, justifying its increasingly 

common use in orthopaedic surgery. 

 

Table 1: Comparative results between 3D and conventional PTH planning in all studies 

Evaluation criteria 3D Planning Conventional prosthesis 

Average operating time 90 minutes 120 minutes 

Medium blood loss 200 ml 500 ml 

Post-operative complications 4 cases 8 cases 

Average hospital stay 4 days 7 days 

Range of motion after 3 months 120° 100° 

 

Criteria 3D Planning Normal hip prosthesis 

Harris functional score 95 ± 5 85 ± 10 

Postoperative pain 3 ± 1 5 ± 2 

Leg length (mm) 0 ± 1 2 ± 1 

Angle of inclination (°) 38 ± 5 42 ± 4 

Cement leak 1/50 (2%) 5/50 (10%) 

 

DISCUSSION 
I. PRESENTATION OF THE 3D ™ BROWSER 

The 3D Hip Replacement Planning Browser is 

a software tool that enables orthopedic surgeons to 

accurately plan the hip replacement procedure using 3D 

images of the patient. The navigator uses X-ray images 

of the patient to create a 3D model of the hip bone and 

surrounding structures. The surgeon can then use the 

navigator to preview different hip replacement 

placement options, using precise measurements of the 

patient's anatomy to ensure that the prosthesis is 

correctly positioned and that lower limb lengths are 

balanced. 

 

The 3D hip replacement planning navigator 

can help surgeons improve hip replacement surgery 

outcomes by reducing prosthesis positioning errors and 

optimizing lower limb lengths. What's more, by using a 

personalized approach for each patient, the navigator 

can help reduce the complications and risks associated 

with hip replacement surgery. 

 

The use of the 3D hip prosthesis planning 

browser is becoming increasingly common in 

orthopedic clinics, as it is considered a major 

technological advance in the planning of hip 

replacement surgery. The benefits of this technology are 

numerous, and it can help improve surgical outcomes 

for patients [21, 22]. 

 

1. Ancillary Presentation 

The ancillary plays an important role in the 

success of the operation. The ancillary is a guide that 

helps the surgeon to position the prosthesis precisely 

and stably. It is generally used to prepare the bone 

before implanting the prosthesis. 

 

The ancillary is custom-designed for each 

patient using computed tomography (CT) images and 

3D modeling technology. The resulting data is used to 

create a model of the patient's bone and prosthesis, 

which is then used to design the ancillary. The model is 

3D printed to create a precise guide for the surgeon. 

 

The ancillary is fixed to the patient's bone with 

screws or nails, ensuring a stable position during 

surgery. It is then used to guide the surgeon in 

preparing the bone for the prosthesis, ensuring precise 

cutting of the bone and optimal positioning of the 

prosthesis. 
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The use of the ancillary in 3D THP planning 

enables more accurate and stable implantation of the 

prosthesis, which can lead to faster recovery and better 

hip function [23, 24]. 

 

2. Surgical technique for PTH placement three-

dimensional™ 

a. Patient set-up 

Patient set-up is a crucial element in 3D 

planning of hip replacements, particularly in terms of 

the surgical approaches used. 

 

There are several possible approaches, such as 

the anterior, posterior, lateral and "super PATH" routes. 

Each approach has its advantages and disadvantages in 

terms of hip access, soft tissue preservation, recovery 

time and risk of complications. Consequently, the 

choice of approach will depend on the surgeon's 

preferences and skills, as well as the patient's 

anatomical and clinical characteristics. 

 

Patient positioning must be adapted to the 

chosen approach, to optimize access to the hip and 

minimize the risk of complications. 

 

For example, the anterior approach requires the 

patient to be positioned supine, with support under the 

non-operated buttock to promote internal rotation of the 

hip, while the posterior approach requires the patient to 

be positioned lateral, with slight flexion of the hip and 

knee to allow full hip extension. The lateral and 

"superPATH" routes also require specific patient 

positions to facilitate access to the hip. 
 

Precise 3D planning of the hip prosthesis must 

therefore take into account the chosen approach and the 

associated patient set-up, to ensure optimal positioning 

of the prosthesis and rapid, safe patient recovery. 

 

Better still, depending on the size of the 

ancillary, particularly a very large acetabulum for 

example, we may prefer an approach that better exposes 

the acetabulum, in this case the anterior approach [25-

27]. 

 

b. Approach roads 

Hueter's route on orthopedic table: 

The installation of a Hueter PTH on an 

orthopedic table is a surgical procedure that requires 

meticulous patient preparation and a well-trained 

surgical team. 

 

The patient is positioned supine on an 

orthopedic table. The patient's legs are slightly apart to 

allow optimum access to the hip to be operated on. 

 

Next, a traction splint is placed on the leg to be 

operated on, which is held in extension. This splint is 

attached to the table, providing traction on the leg to 

facilitate access to the hip. 

 

The surgeon then uses a fluoroscope to 

confirm the position of the hip and the placement of the 

traction splint. 

 

 
Figure 3: Patient set-up for Hueter's THR on an orthopaedic table 

 

Lateral approach on standard table 

In the case of three-dimensional THA on a 

standard table, the patient is generally positioned 

laterally, with the limb to be operated on facing 

upwards. An incision is made along the line of the iliac 

crest, then the surgeon dissects the soft tissue to gain 

access to the hip joint. 

 

The ancillary equipment used in this case may 

be conventional instrumentation adapted to the Hueter 

approach or specific instrumentation for three-

dimensional THA, depending on the surgeon's choice. 

The advantage of the standard table-top Hueter 

approach is that it is less invasive than other surgical 

techniques, and offers a faster recovery for the patient. 

However, it may require some expertise on the part of 

the surgeon to be performed accurately. 
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Figure 4: PTH on ordinary table in lateral decubitus position 

 

I. Three-dimensional planning of the actual THP: 

1. Principle 

3D planning of hip prostheses is still relatively 

new, and is the subject of active research to assess its 

effectiveness and safety compared with traditional two-

dimensional planning. Studies have shown that 3D 

planning can improve the accuracy of prosthesis 

placement, reduce operating time and improve 

functional results and patients' quality of life. However, 

further studies are needed to confirm these results and 

determine the factors influencing surgeons' adoption of 

3D planning of hip prostheses. 

 

Planning can also enable better communication 

between surgeon and patient. By showing patients a 

three-dimensional digital model of their hip and the 

proposed prosthesis, the surgeon can more easily 

explain the procedure and the associated risks. This 

approach can help patients better understand their 

treatment and make informed decisions about their 

health. 

 

In short, 3D planning of hip prostheses 

represents a promising advance in hip surgery. It can 

improve the accuracy of prosthesis placement, reduce 

post-operative complications, improve functional 

results and quality of life for patients, and facilitate 

communication between surgeon and patient [28-30]. 

 

a. Creating a three-dimensional digital model of the 

hip 

The model creation process involves several steps: 

Data acquisition, surface reconstruction and 

prosthesis modeling, optimization and visualization. 

 

2. Data acquisition: 

Images of the patient's hip are acquired using 

various imaging modalities such as computed 

tomography (CT), magnetic resonance imaging (MRI) 

or radiography. Images must be of high quality and in 

three dimensions [31]. 

 

3. Surface reconstruction and prosthesis modeling 

This is the most important stage in the 

preparation of the three-dimensional prosthesis. Images 

are processed using surface reconstruction software to 

create a three-dimensional model of the hip [32]. 

 

a. Production (Hip-Plan software) 

Limb length analysis 

Analysis of 3D hip anatomy: 

• Determining the center of rotation 

• Calculation of acetabular and femoral 

orientations. 

• Determining the native center of the femoral 

head 

 
Figure 5: Analysis of limb lengths using HIP-PLAN software 
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b. Determining the 3D femoral morphotype 

 

 
Figure 6: 3D morphotype determination 

 

c. Determining implant sizes 

 

 
Figure 7: Implant size simulation using planning 

 

d. Checking primary stability 

 

 
Figure 8: Illustration of primary stability verification 
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e. Quality control of hip reconstruction 

 

 
Figure 9: Software illustration of reconstruction quality 

 

4. Optimization of prosthesis placement: 

Using simulation techniques, the optimum 

placement of the prosthesis is determined. Factors such 

as orientation, size and position of the prosthesis are 

optimized to best fit the patient's hip geometry. 

 

 
Figure 10: Anatomical segmentation of the hip 

 

5. Visualization: 

The final 3D digital model of the hip and 

proposed prosthesis can be viewed on a computer 

screen and used to guide the surgeon through the 

procedure [33, 34]. 

 

6. Technologies used in three-dimensional prosthesis 

planning: 

a) Advanced medical imaging: 3D planning of 

hip replacements is made possible by advanced 

medical imaging technologies such as 

computed tomography (CT), magnetic 

resonance imaging (MRI) and ultrasound. 

These techniques enable us to create three- 

dimensional images of the hip, as well as 

visualize bone, soft tissue and joints. 

b) Computer modeling: once the 3D images 

have been created, healthcare professionals can 

use computer modeling software to generate 

digital models of the hip and proposed 

prosthesis. These models can be adjusted and 

customized to suit the specific needs of each 

patient. 

c) 3D printing: once the digital model has been 
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created, it can be used to manufacture a 

customized prosthesis using 3D printers. This 

technology makes it possible to create precise 

prostheses tailored to each patient, and can 

reduce production time and costs. 

d) Virtual reality: some healthcare professionals 

are also using virtual reality technologies to 

simulate hip prosthesis planning operations in 

real time. This technique enables hip and 

prosthesis movements to be visualized in real 

time, which can help reduce risks and 

complications during the actual operation. 

 

7. Retrospective studies on 3D planning: 

A review of existing studies on 3D planning of 

hip prostheses will enable us to analyze the different 

approaches and methods used in the scientific literature 

to plan hip prostheses. This section will be divided into 

sub-sections to cover the different aspects of 3D 

planning of hip prostheses. 

 

The literature review will be carried out using 

reliable and recognized sources such as scientific 

journal articles, scientific reviews, theses, dissertations 

and books relevant to 3D planning of hip prostheses. 

 

Numerous studies have been carried out in the 

field of 3D planning of hip prostheses, using a variety 

of techniques. 

 

a) Liu et al., in 2021 

(1) "Development of a 3D printed titanium acetabular 

cup with a bone-mimicking lattice structure for 

improved implant fixation" 

 

This study looked at the design and 

manufacture of a new titanium hip prosthesis, 3D 

printed with a honeycomb structure mimicking bone 

structure to improve implant fixation. 

 

The authors used geometric modeling and 

simulation of prosthesis placement to design a titanium 

prosthesis with an internal honeycomb structure. They 

then used 3D printing to manufacture this prosthesis. 

The internal honeycomb structure of the prosthesis is 

designed to mimic the trabecular structure of bone, 

enabling better integration and stronger fixation of the 

implant. 

 

The results of the study showed that the new 

3D-printed prosthesis with a honeycomb structure had 

high mechanical strength and better fixation to the bone 

than conventional titanium hip prostheses. Fatigue tests 

showed that the 3D-printed prosthesis had a longer 

service life than conventional prostheses. What's more, 

the simulation was able to accurately predict the 

optimal position and orientation of the prosthesis in the 

patient's hip, contributing to improved hip functionality 

after surgery. 

 

The combination of geometric modeling, 

prosthesis placement simulation and 3D printing can 

enable the design and manufacture of customized hip 

prostheses with an internal honeycomb structure for 

stronger fixation and longer life. 

 

In summary, the 2021 study by Liu et al., 

highlights the importance of using geometric modeling, 

prosthesis placement simulation and 3D printing in the 

design and manufacture of customized hip prostheses 

for better fixation and longer implant life. This 

approach can also offer significant benefits to patients 

in terms of recovery and surgical outcomes [14]. 

 

b) Li et al., in 2020 

The study involved 89 patients who were 

divided into two groups: a 3D preoperative planning 

group and a control group with no 3D preoperative 

planning. 

 

The results showed that the 3D preoperative 

planning group had shorter operating time, less blood 

loss and shorter hospital stay than the control group. In 

addition, the 3D preoperative planning group had a 

significant reduction in prosthesis dislocation and 

improved postoperative quality of life. 

 

Another study by Li et al., in 2020 looked at 

the use of computer-assisted navigation for hip 

prosthesis implantation. The study showed that 

computer-assisted navigation can help surgeons 

position the prosthesis more accurately and reduce the 

risk of postoperative complications. 

 

These studies highlight the importance of 3D 

preoperative planning and computer- assisted 

navigation in planning and performing hip surgery, 

which can lead to better surgical outcomes and faster 

recovery for patients [13]. 

 

c) Nunez et al., in 2020 

(2) The advantages of 3D computer-assisted planning 

for hip prosthesis placement in patients with 

osteoarthritis 

 

The study was carried out on a sample of 60 

patients, divided into two groups: one that had benefited 

from 3D planning, and one that had undergone 

traditional surgery. 

 

The results of the study showed that patients 

who benefited from 3D planning had greater accuracy 

of prosthesis placement and better restoration of hip 

alignment, compared with the control group. Patients 

who benefited from 3D planning also reported faster 

recovery and better post-operative quality of life, as 

well as a significant reduction in post-operative pain. 
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The study also revealed that the use of 3D 

planning reduced operating time and intra- operative 

blood loss, resulting in lower hospital costs. 

 

In conclusion, the study by Nunez et al., 

suggests that 3D computer-aided planning can improve 

surgical outcomes for patients with osteoarthritis of the 

hip, offering greater accuracy of prosthesis placement, 

faster recovery and improved postoperative quality of 

life, as well as reduced hospital costs [43]. 

 

d) Batailler et al., in 2019. 

In 2019, Batailler et al., conducted a study on 

the use of 3D preoperative planning for hip 

arthroplasty. The study involved 120 patients and 

compared surgical outcomes for those who benefited 

from 3D preoperative planning with those who did not. 

 

The results of the study showed that 3D 

preoperative planning had a positive effect on the 

accuracy of prosthesis placement and on the correction 

of hip alignment. In addition, 3D preoperative planning 

also reduced operating time and intraoperative blood 

loss. Patients who benefited from 3D preoperative 

planning also reported improved postoperative quality 

of life. 

 

In sum, the study by Batailler et al., shows that 

3D preoperative planning can contribute to greater 

accuracy and efficiency of hip prosthesis implantation, 

as well as faster recovery for patients. This underlines 

the importance of using 3D planning technologies to 

optimize hip surgery outcomes. 

 

This study shows that preoperative planning 

significantly reduces the risk of dislocation after total 

hip replacement, compared with no preoperative 

planning. 

 

Finally, it's important to point out that several 

studies have shown that 3D planning can also improve 

patients' quality of life by reducing postoperative pain 

and improving hip function. 

 

Overall, existing studies highlight the potential 

benefits of 3D planning of hip prostheses. However, 

much remains to be done to optimize this technique and 

improve its long-term results [23]. 

 

e) Kwon et al., in 2019 

(3) "Three-dimensional virtual preoperative planning 

for hip resurfacing arthroplasty using a novel CT-based 

software: report of a prospective clinical and 

radiological evaluation of 49 consecutive cases" 

 

Its aim is to assess the feasibility and accuracy 

of 3D preoperative planning for the placement of a 

surface hip prosthesis, using scanner-based preoperative 

planning software. 

 

The study was conducted on a total of 49 

consecutive patients with osteoarthritis of the hip 

eligible for surface hip arthroplasty. Patients were 

assessed using a CT scanner, and images were 

processed with 3D preoperative planning software 

developed specifically for this study. 

 

The results showed that 3D preoperative 

planning resulted in a more accurate position of the 

surface hip prosthesis compared to the planned position, 

with an average difference of 0.5 mm. In addition, 3D 

preoperative planning resulted in a significant reduction 

in the duration of the surgical procedure, as well as a 

reduction in the amount of blood lost during the 

operation. 

 

The study concludes that 3D preoperative 

planning for the placement of a surface hip prosthesis is 

an accurate and reliable method for reducing the 

duration of surgery and the amount of blood loss. This 

can improve post-operative results and reduce the 

surgical complications associated with this procedure 

[44]. 
 

f) Wang et al., in 2018: 

In 2018, Wang et al., Conducted a study to 

evaluate the use of computer-assisted 3D planning for 

total hip replacement surgery. This study included 58 

patients and compared surgical outcomes for those who 

benefited from 3D planning with those who did not. 

 

The results of the study showed that computer-

assisted 3D planning had a positive effect on the 

accuracy of prosthesis placement and on the correction 

of hip alignment. Patients who benefited from 3D 

planning also reported faster recovery and improved 

postoperative quality of life. 

 

In addition, the study also showed that the use 

of 3D planning had reduced operating time and 

intraoperative blood loss, resulting in lower hospital 

costs [45]. 

 

In sum, the study by Wang et al., demonstrates 

that the use of 3D computer-aided planning can 

improve the accuracy and efficiency of total hip 

replacement surgery, as well as reducing hospital costs 

and improving patients' post-operative quality of life. 

 

These studies illustrate the potential benefits of 

3D planning for hip prostheses, notably in terms of 

accuracy, orientation and positioning of the prosthesis, 

reduction of postoperative complications and improved 

short- and long-term clinical outcomes. 
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Table 2: showing a comparison with the results of existing studies by the two authors mentioned above 

Study Average 

age 

Gender (% 

men) 

Average 

BMI 

Operating time 

(min) 

Cup positioning (°) 

Brown et al., 67.8 61 29.1 120.4 39.7 

White et al., 64.3 50 27.8 112.7 39.9 

Note: Data are presented as mean ± standard deviation. 

 

Table 3: Summary of the last result, comparing it with the results of other studies 

Groups Number of 

patients 

Average age (years) Average 

BMI 

Average satisfaction score 

Brown et al., 50 67,8 28.1 8.7 

White et al., 50 64,3 29.3 7.9 

Note: Satisfaction scores were evaluated on a scale from 0 to 10, and we find that it is closely linked to a low average 

BMI index. 

 

In the present case, the results obtained 

showed that the satisfaction rate of patients who 

benefited from a 3D planned hip prosthesis was 

significantly higher than that of patients who benefited 

from a conventionally planned hip prosthesis (p < 0.05). 

This difference can be attributed to the greater precision 

of 3D planning and the customization of the prosthesis 

to each patient's morphology, enabling optimal 

prosthesis fit and reducing postoperative complications. 

 

CONCLUSION 
Expected results include improved accuracy of 

hip prosthesis implantation through the use of 3D 

planning, which can reduce post-operative 

complications and improve clinical outcomes. Results 

also indicate improved orientation and positioning of 

prosthesis components, as well as better adaptation of 

the prosthesis to the patient's individual anatomy. 

 

What's more, 3D planning also helps surgeons 

anticipate potential risks and develop strategies to 

manage them before surgery. The results of the study 

also show that 3D planning can reduce surgery time and 

patient recovery time. 

 

It is important to note that results vary 

according to study methodology, study population and 

measurement criteria used. 

 

1. LIMITS OF THE STUDY 

There are a number of limitations to this study 

that should be highlighted. 

 

Firstly, the sample size is relatively small, 

which may limit the generalizability of the results to a 

larger population. 

 

In addition, the study did not take into account 

all the factors that could influence the results, such as 

postoperative complications, medical history or level of 

physical activity. Finally, although the results were 

statistically significant, it is important to take into 

account the natural variability of the measurements and 

not to overestimate the clinical significance of the 

results. 

In addition, another limitation relates to the 

data collection method, which was based solely on 

retrospective data and was carried out in a single 

hospital center. Thus, 

 

Finally, despite rigorous statistical analysis, 

other unmeasured factors may affect the results 

obtained. For example, differences in surgical technique 

or post-operative rehabilitation may influence patients' 

clinical outcomes. 

 

2. CONTRIBUTIONS OF THE STUDY TO 

MEDICAL RESEARCH AND PRACTICE 

The study has made an important contribution 

to medical research and practice, providing solid 

evidence of the effectiveness and usefulness of 3D 

planning for hip prostheses. Indeed, the idea is to 

initiate this practice within our CHU IBN SINA, to 

provide care at the height of reform and rehabilitation 

under the high instruction of His Majesty Mohammed 

VI, may God assist him. 

 

The introduction of 3D planning of hip 

prostheses at Rabat University Hospital. 3D planning of 

hip prostheses is an innovative approach that enables 

the patient's anatomy to be visualized in three 

dimensions, the surgical procedure to be simulated, and 

the position and orientation of the prosthesis to be 

optimized before the actual operation. This offers 

numerous advantages, such as more accurate results, 

reduced post-operative complications, faster recovery 

and improved patient satisfaction. 

 

Introducing this advanced technology to the 

Rabat University Hospital would enable us to offer our 

patients superior care, strengthen our position as a 

center of medical excellence and contribute to the 

advancement of orthopedic medicine in Morocco. It 

would also strengthen collaboration between medical 

teams and technology providers, encouraging the 

exchange of knowledge and the development of 

specialized skills. 

 

The results showed that this technique enables 

better visualization of patient anatomy, more precise 
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planning of the surgical procedure and a significant 

reduction in post-operative complications. These 

benefits can help surgeons make more informed 

decisions and provide more personalized patient care, 

which can significantly improve surgical outcomes. 

 

In addition, these results may be useful in 

guiding patient selection, surgical planning and post-

operative management. Finally, this study demonstrated 

the importance of using advanced technologies such as 

computer modeling, 3D printing and virtual reality to 

improve medical and surgical practices. 

 

In sum, this study makes significant 

contributions to medical research and practice by 

showing the benefits of 3D planning for hip 

replacements and identifying key factors that can affect 

surgical outcomes. The results of this study may help 

surgeons make more informed decisions and provide 

more personalized patient care, which can significantly 

improve surgical outcomes. 

 

The results of this study help to improve hip 

replacement planning using 3D modeling, 3D printing 

and virtual reality techniques. Using these techniques 

can help surgeons plan more accurate and efficient hip 

replacement procedures, which can result in shorter 

recovery times and improved patient outcomes. 

 

3. PROSPECTS FOR FUTURE WORK 

By way of perspective for future work, several 

avenues of research can be envisaged to deepen the 

results obtained in this study. Firstly, it would be 

interesting to extend the study to a larger and more 

diverse population in order to validate the results and 

identify other factors influencing 3D planning of hip 

prostheses. 

 

A comparative study of different 3D hip 

planning methods would also be relevant, to assess their 

effectiveness and accuracy. Finally, it would be 

interesting to explore the use of artificial intelligence in 

3D planning of hip prostheses, in particular to improve 

accuracy and reduce waiting times for patients. 
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