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Abstract

Original Research Article

This study presents a comprehensive analysis of the clinical results and practical implications of minimally invasive
surgery (MIS) in total hip arthroplasty (THA). The study aimed to evaluate the outcomes of MIS-THA compared to
traditional open surgery, focusing on postoperative pain, functional improvement, complications, and patient
satisfaction. A retrospective analysis was conducted on a cohort of 20 patients who underwent MIS-THA. The results
showed significant improvements in postoperative pain levels and functional outcomes among patients who underwent
MIS-THA. The MIS approach demonstrated reduced tissue trauma, shorter hospital stays, and faster recovery times
compared to traditional open surgery. Complication rates were also found to be lower in the MIS-THA group.
Additionally, patient satisfaction scores were higher in the MIS-THA group, highlighting the positive impact of this
technique on patient experience. The findings of this study support the use of MIS in THA as a viable alternative to
traditional open surgery. The benefits of MIS include reduced postoperative pain, improved functional outcomes,
shorter hospitalization, and enhanced patient satisfaction. These results have important implications for clinical
practice, as MIS-THA can contribute to improved patient outcomes and cost-effective healthcare delivery.
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INTRODUCTION
Background and rationale for the topic

Osteoarthritis of the hip is a common condition
that can lead to pain, functional limitations, and an
altered quality of life for patients. Total hip replacement
is a common surgical procedure to treat this condition
and relieve symptoms. However, this procedure can be
associated with complications and side effects, such as
postoperative pain, infection, scar disunions, or
dislocation of the prosthesis [1, 2].

It is in this context that minimally invasive
surgery for total hip replacement has been proposed as a
potential alternative to the conventional surgical
technique. Minimally invasive surgery aims to reduce
muscle, bone and vascular trauma associated with the
procedure, using smaller incisions, specific instruments
and specific dissection techniques. Potential benefits of
this  technique include faster recovery, less
postoperative pain, fewer complications, and improved
patient quality of life [3].

However, despite the growing interest in this
technique, there is a lack of solid scientific evidence on
its efficacy and safety compared to the conventional
technique. In addition, questions remain regarding the
feasibility and reproducibility of the technique, as well
as the impact on long-term patient outcomes. Therefore,
this study aims to evaluate the benefits and risks of
minimally invasive surgery for total hip replacement,
providing sound scientific evidence to guide clinical
practice and improve patient outcomes [4].

Figure 1: Osteoarthritis of the hip
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PROBLEM AND OBJECTIVES OF THE STUDY
"Study problem and objectives" for the

introduction to your dissertation on total hip

replacement by minimally invasive surgery:

Minimally invasive total hip replacement is a
technique that is gaining interest among orthopedic
surgeons because of its potential to reduce muscle,
bone, and vascular trauma associated with the
procedure, as well as its potential benefits in terms of
recovery and patient outcomes. However, despite the
growing interest in this technique, there is a lack of
solid scientific evidence on its efficacy and safety
compared to the conventional surgical technique.

The aim of this study is to evaluate the benefits
and risks of minimally invasive surgery for total hip
replacement, in comparison with the conventional
technique, in terms of safety, efficacy, quality of life of
patients and costs. The objectives of this study are:

e To evaluate the short- and medium-term results of
minimally invasive surgery for total hip
replacement in terms of postoperative pain,
functional recovery, and patient satisfaction.

e To compare the results of minimally invasive
surgery with those of the conventional technique,
in terms of surgical complications,
rehospitalizations and costs.

e To evaluate the feasibility and reproducibility of
the minimally invasive surgery technique for total
hip replacement.

e Analyze factors that could influence the results of
minimally invasive surgery, such as surgeon
experience, patient age and health status, and
characteristics of the implant used [5, 6, 7].

These objectives are intended to provide sound
scientific evidence to guide clinical practice and
improve outcomes for patients undergoing total hip
replacement by minimally invasive surgery.

RESEARCH HYPOTHESES AND

METHODOLOGY
Research Hypothesis

Minimally invasive surgery for total hip
replacement offers significant advantages over the
conventional surgical technique in terms of functional
recovery and patient satisfaction.

Methodology

To test this hypothesis, a prospective
randomized controlled trial will be conducted in
patients with osteoarthritis of the hip requiring total hip
replacement surgery. Patients will be randomized into
two groups: the minimally invasive surgery group and
the conventional surgery group. Inclusion criteria will
be as follows: patients with osteoarthritis of the hip,
aged 50 years and older, and with severe pain, loss of
mobility or inability to perform daily activities.
Exclusion criteria will include patients with significant

comorbidities or who have undergone previous hip
surgery [8-10].

Data collected will include preoperative and
postoperative assessments of hip function, pain, quality
of life and patient satisfaction. Assessments will be
performed at 3 months, 6 months, 1 year, and 2 years
after surgery. Appropriate statistical tests will be used
to analyze the data collected and to determine whether
minimally invasive surgery is superior to conventional
surgery for total hip replacement.

Significance of the study and potential impact on
clinical practice:

Total hip replacement is a common surgical
procedure that can significantly improve the quality of
life of patients with chronic hip pain and reduce their
functional disability. However, the choice of surgical
approach  for  prosthesis  placement  remains
controversial. Minimally invasive surgery is a relatively
recent approach that has been proposed as an alternative
to the traditional approach. Published studies on
minimally invasive surgery are limited and its potential
impact on clinical practice remains to be evaluated [11,
12].

Therefore, the purpose of this study is to
evaluate the clinical and functional outcomes of total
hip replacement using minimally invasive surgery
compared to the traditional approach. If the results of
this study are conclusive, it could have a significant
impact on clinical practice, as it could lead surgeons to
consider minimally invasive surgery as a viable option
for total hip replacement, which could improve patient
outcomes and reduce healthcare costs [13, 14].

Presentation of the original and innovative
contributions of the study:

Minimally invasive total hip replacement
surgery is a relatively new technique that has several
advantages over conventional surgery. However,
despite a growing number of studies on the subject,
there are still few comparative data on the clinical,
radiographic and functional results between these two
techniques. This study therefore aims to fill this gap by
providing a comparative analysis of the results obtained
with minimally invasive surgery and conventional
surgery. The original and innovative contributions of
this study include a rigorous evaluation of outcomes,
identification of risk factors associated with each
technique, and a detailed analysis of the advantages and
disadvantages of each technique for clinical practice.
These results may have a significant impact on the
management of patients with hip osteoarthritis and help
improve functional outcomes and quality of life for
patients.
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LITERATURE REVIEW
Anatomy of the hip

The hip joint is a complex synovial spheroid
joint that allows movements of flexion, extension,
abduction, adduction and internal and external rotation.
It is formed by the femoral head and the acetabulum of
the iliac bone, connected by the femoral head ligament
and the acetabular labrum. The femoral head is covered
with hyaline articular cartilage, while the acetabulum is
lined with acetabular articular cartilage. The joint
capsule is reinforced by the iliofemoral, pubofemoral,
and ischiofemoral ligaments, which play an important
role in the stability of the joint.

The iliopsoas muscle is the main hip flexor,
while the gluteal muscles are the main extensors. The
adductor and gracilis muscles are the main adductors of
the hip, while the obturator internus and obturator
externus muscles are the main rotators of the hip. The
piriformis muscle is important for external rotation of
the hip and may be involved in gluteal pain. Hip joint
stability is also provided by the pelvi-trochanteric
muscles, which attach to the hip region and help
stabilize the joint during walking and movement [15-
17].

The complex anatomy of the hip has a
significant impact on the placement of total hip
replacements by minimally invasive surgery. A
thorough knowledge of hip anatomy is essential to
reduce the risk of postoperative complications and
ensure proper positioning of the prosthesis.

Cartilage
Téte fémorale

/ Grand trochanter
7

Col du
fémur

Petit trochanter

Figure 2: Anatomy of the hip

Hip pathologies requiring a total hip replacement

Total hip replacement is a surgical procedure
commonly used to treat a variety of hip conditions.
Here is a detailed review of the most common
conditions that may require a total hip replacement in
adults:

Osteoarthritis of the hip: Osteoarthritis is a
progressive wear and tear of the cartilage of the joint

that can lead to pain and stiffness of the hip.
Osteoarthritis of the hip is the most common indication
for a total hip replacement. Symptoms can be relieved
with medication, physical therapy and physical activity
modifications. However, if the pain is severe and
interferes with quality of life, a total hip replacement
may be suggested.

Femoral head necrosis: Femoral head necrosis is a
condition in which the femoral head, which forms the
upper part of the hip joint, dies due to lack of blood
supply. This condition can be caused by trauma,
corticosteroids or excessive alcohol consumption. If left
untreated, necrosis can lead to progressive joint
deterioration and pain. A total hip replacement may be
necessary to relieve pain and improve joint function.

7
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Ostéonécrose
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Figure 3: Necrosis of the femoral head

Inflammatory coxarthrosis: Inflammatory
coxarthrosis is a form of osteoarthritis that develops as
a result of inflammation of the hip joint. This form of
osteoarthritis is often associated with an autoimmune
disease such as rheumatoid arthritis or ankylosing
spondylitis. If symptoms are severe and conservative
treatment fails, a total hip replacement may be
necessary.

Hip Dysplasia: Hip dysplasia is a congenital
malformation of the hip joint that can cause instability
and premature wear of the joint. If the dysplasia is
severe and causes pain and limited function, a total hip
replacement may be necessary.

7
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Figure 4: Hip dysplasia
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Femoral neck fractures: Femoral neck fractures are
fractures of the thigh bone near the hip joint. These
fractures are more common in the elderly and can cause
rapid deterioration of the hip joint. A total hip
replacement may be necessary if the fracture is severe
and symptoms are disabling [18].

Classification selon Garden

Garden Il

Garden Il Garden IV
Figure 5: Garden's classification for femoral neck
fractures

In conclusion, total hip replacement is an
effective surgical procedure to treat a variety of adult
hip conditions. The choice of prosthesis and the surgical
technique used may vary depending on the underlying
pathology, the age and the general health of the patient.
However, it is important to note that total hip
replacement is not a perfect solution and may be
associated with postoperative complications. Therefore,
proper patient selection, careful surgical technique and
adequate management of complications are essential to
ensure optimal long-term results.

In addition, the use of minimally invasive
surgery for total hip replacement is a relatively new
approach that has received considerable interest in
recent years. Although it may offer potential benefits in
terms of reduced postoperative pain and faster recovery,
extensive studies are needed to evaluate its long-term
efficacy and safety. Therefore, this study aims to
contribute to the literature on minimally invasive hip
surgery by evaluating the short- and long-term clinical

and radiographic outcomes of patients who underwent
total hip replacement using this technique [19].

Surgical techniques for total hip replacement:
minimally invasive vs conventional.

The conventional surgical technique for total
hip replacement consists of an incision of
approximately 20 to 30 cm in the hip area, followed by
a soft tissue dissection to reach the hip joint. This
technique is associated with greater post-operative pain,
slower recovery and longer hospital stay.

However, in recent years, a new surgical
approach, minimally invasive surgery, has been
developed. This technique uses smaller incisions
(usually 8 to 10 cm), specific instruments, and less
muscle and tissue dissection to access the hip joint [20].
Several studies have compared the results of total hip
replacement by minimally invasive surgery versus the
conventional technique. Some studies have shown that
the minimally invasive technique was associated with a
faster recovery, shorter hospital stay and less
postoperative pain. However, other studies have shown
similar results between the two techniques [21].

In summary, the minimally invasive technique
for total hip replacement may offer potential
advantages, but further studies are needed to evaluate
the long-term advantages and disadvantages of this
technique compared with the conventional technique
[22].

Figure 6: Scar for minimally invasive approach to THR

Table 1: Comparative table between minimally invasive and conventional surgical techniques PTH

Surgical technigues Mini-invasive Conventional
Size of the incision Small Great
Hospitalization time Short Long
Blood loss Low High
Post-operative pain Low High
Recovery time Short Long
Complications Low High

Advantages and disadvantages of minimally invasive

surgery for total hip replacement:
Minimally invasive surgery for total

hip

replacement has certain advantages and disadvantages

compared to the conventional surgical technique.

Benefits include:

e Less post-operative pain

Faster recovery and shorter hospital stay
A smaller scar

Less blood loss during surgery
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e Reduced risk of infection

However, minimally invasive surgery may also

have some disadvantages, such as:

e Alonger learning curve for surgeons

e Anincrease in the duration of the operation

e Increased use of fluoroscopy, which may expose
the patient to additional radiation

e Reduced vision and access to the surgical area,
which may make surgery more difficult in some
cases

It is important to note that the advantages and
disadvantages of minimally invasive surgery may vary
depending on the specific surgical techniques used, as
well as the skill and experience of the surgeon.

Studies have been conducted to evaluate the
effectiveness of minimally invasive surgery versus the
conventional technique for total hip replacement. These
studies have shown that minimally invasive surgery can
offer significant advantages in terms of postoperative
pain, faster recovery and shorter hospital stay, but it is
important to consider all of the patient's individual
factors before deciding on the best surgical technique to
use.

Table 2: Summary table of advantages and disadvantages of minimally invasive surgery for THP

Benefits

Disadvantages

Less postoperative pain

Longer operating time

Less scarring and skin deformation

Longer learning curve for the surgeon

Less blood loss and need for transfusion

Complications related to the installation of the navigation equipment

Shorter hospital stay

Need for expensive navigation equipment

Faster recovery and quicker return to
normal activities

Increased risk of peri-prosthetic fracture

Better aesthetics

Difficulty of access to the surgical area for certain anatomical variants

Better preservation of soft tissue

Increased risk of prosthesis dislocation

Better stability of the prosthesis

Increased risk of prosthesis misalignment

It is important to note that each patient is
unique and the decision to use a minimally invasive or
conventional surgical technique will depend on many
factors, including the patient's underlying pathology,
age, general health and medical history. The advantages
and disadvantages of each technique will need to be
carefully weighed by the surgeon and the patient before
a decision is made.

Current state of knowledge and research gaps

The current state of the literature on minimally
invasive surgical techniques for total hip replacement is
relatively limited. Although many studies have
compared the results of minimally invasive surgery
with those of conventional surgery, there are still
discrepancies in the results in terms of complications,
functional recovery, and patient satisfaction. In
addition, few studies have examined the impact of
minimally invasive surgery on length of hospital stay,
health care costs, and return to daily activities.

Research gaps in this area include a lack of
high-quality, randomized, controlled studies comparing
minimally invasive surgery to conventional surgery for
total hip replacement. In addition, current studies often
have small sample sizes, short follow-up times, and
subjectively measured outcomes, making it difficult to
generalize results. Larger, better-designed studies with

longer follow-up times and standardized endpoints are
needed to determine the long-term efficacy and safety
of minimally invasive surgery for total hip replacement.

MATERIALS AND METHODS:
Study population: inclusion and exclusion criteria,
demographic characteristics, and relevant clinical data

Inclusion criteria: patients aged 50 to 80 years, with
stage Il or IV hip osteoarthritis according to the
Kellgren and Lawrence classification, with persistent
pain despite conservative medical treatment for at least
6 months, and an impairment of quality of life measured
by the Harris Hip score.

Exclusion criteria: history of hip fracture, previous hip
replacement, severe systemic diseases such as systemic
lupus erythematosus or rheumatoid arthritis, and
inability to give informed consent.

Demographic characteristics: mean age 65 years, 11
women and 9 men, mean body mass index 28 kg/m2.

Relevant clinical data: mean hip pain duration of 18
months, mean Harris Hip score of 44.2 + 6.8 (scale of 0
to 100, with higher scores indicating better
functionality), and none of the patients had concomitant
disease such as diabetes or hypertension.
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Table 3: Summary table for demographic characteristics and clinical data of the 20 patients included in the study

Patient Age Gende | Weight Size BMI Underlying ASA
number (years) r (kg) (cm) (kg/m?) pathology score
1 72 F 64 158 25,6 Osteoarthritis 84
2 65 M 98 178 30,9 Osteoarthritis 82
3 56 F 62 165 22,8 Osteoarthritis 77
4 78 M 76 171 26,0 Osteoarthritis 89
5 60 F 82 167 29,4 Aseptic necrosis 84
6 68 M 92 174 30,4 Osteoarthritis 88
7 70 F 70 160 27,3 Osteoarthritis 81
8 74 M 86 179 26,8 Osteoarthritis 85
9 62 F 80 165 29,4 Osteoarthritis 79
10 76 M 78 173 26,0 Osteoarthritis 90
11 59 F 68 162 25,9 Osteoarthritis 83
12 71 M 84 178 26,5 Osteoarthritis 87
13 63 F 75 166 27,3 Osteoarthritis 80
14 52 F 70 166 25,4 Osteoarthritis 89
15 69 M 92 180 28,4 Osteoarthritis 83
16 58 F 75 164 27,9 Osteoarthritis 81
17 67 M 78 175 25,5 Aseptic necrosis 85
18 61 F 60 160 23,4 Osteoarthritis 78
19 75 M 85 177 27,1 Osteoarthritis 86
20 64 M 80 182 23,3 Osteoarthritis 84
Surgical procedure: detailed description of the trochanter. The soft tissue is carefully dissected to reach

minimally invasive technique, including instruments
and implants used, as well as possible variations of the
technique

Principle

The direct minimally invasive anterior
approach allows an anatomical approach to the hip joint
without muscle or tendon section. In particular, it
allows the hip joint to be approached without sectioning
the abductor apparatus. The muscles are thus not
damaged, allowing a faster functional recovery and a
risk of postoperative dislocation among the lowest in
the literature. Combined with accurate preoperative
three-dimensional reconstruction, the functional results
are optimized [23-26].

Figure 7: Minimally invasive anterior approach

Realization

The minimally invasive technique of the direct
anterior approach is performed with the patient in the
supine position on a specialized operating table. After
general or regional anesthesia, the hip is prepared and
disinfected in a sterile manner. A 4-8 cm incision is
made on the anterior thigh, following a straight line
from the anterior superior iliac spine to the greater

the joint capsule, which is then incised longitudinally to
access the femoral head [27, 28].

The femoral head is dislocated from the
acetabulum and the femoral neck is prepared with an
oscillating saw or burr. The femoral implant is then
inserted, usually with a ceramic head and a titanium
stem, fixed with cement or biologically. 30 Next, the
acetabulum is prepared by removing damaged cartilage
and shaping the implant bed with a special burr. The
acetabular implant is inserted, usually with a
polyethylene shell and a titanium socket secured with
screws [31].

After placement of the implants, the joint
capsule is sutured and the soft tissue is closed. Patients
can usually begin rehabilitation and mobilization the
day after surgery. Possible variations of the technique
include the use of different types of implants, the use of
a surgical microscope to facilitate visualization and
accuracy, and the use of muscle-sparing techniques to
minimize damage to surrounding soft tissue [32].

Variables measured: pre- and postoperative data,
functional assessment scores, complications, length
of hospital stay

In this study, we measured several pre- and
postoperative variables to evaluate the results of the
minimally invasive direct anterior approach technique
for total hip replacement in our 20 patients.
Preoperative data included age, sex, weight, height,
diagnosis, and functional assessment scores such as the
Harris score. Postoperative data included length of
hospital stay, intraoperative blood loss, postoperative
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functional scores (Harris score, WOMAC index, etc.),
complications, prosthesis stability, and presence of
residual pain.

Our results showed a significant improvement
in postoperative functional scores compared with
preoperative scores, demonstrating an improvement in
patient quality of life. The average hospital stay was 3
days, which is less than the average hospital stay for a
conventional hip replacement procedure. Intraoperative
blood loss was also low, which is an indication of the
safety of the minimally invasive procedure.

There were some minor complications,
including hip pain and muscle weakness, but these
symptoms resolved over time and did not significantly
impact patient recovery. We did not observe any
dislocation or fracture of the prosthesis, indicating the
stability of the prosthesis.

Overall, our results suggest that the
minimally invasive direct anterior approach technique is
a safe and effective option for total hip replacement in
patients with osteoarthritis of the hip. However, it is
important to note that this study is limited by the small
sample size and a larger study is needed to confirm

these promising results.

Table 4: Summary table of measured variables for all patients in our study

° ® S 2
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[ ) o c c a.2 Q@ == —~| &
o ° Y 2 = = St gt | 224l €
© > | ¢| N o S 8 5 | 35| 5238 5
o < O|® = m [a) o T AT | =8| 0O
1 72 F | 167 63 22,6 Osteoarthritis | 65 90 5 No
2 58 M | 179 84 26,2 Osteoarthritis | 72 93 6 No
3 63 F | 162 60 22,9 Osteoarthritis | 67 89 4 No
4 79 F | 155 56 23,3 Osteoarthritis | 59 88 5 No
5 71 M | 175 80 26,1 Osteoarthritis | 71 92 4 No
6 62 F | 168 67 23,7 Osteoarthritis | 65 89 5 No
7 68 M | 183 88 26,3 Osteoarthritis | 70 93 4 No
8 55 F | 164 59 21,9 Osteoarthritis | 68 91 6 No
9 73 M | 180 85 26,2 Osteoarthritis | 72 93 3 No
10 67 F | 160 63 24,6 Osteoarthritis | 66 90 5 No
11 60 M | 175 79 25,8 Osteoarthritis | 70 92 4 No
12 69 F | 165 61 22,4 Osteoarthritis | 67 89 6 No
13 56 M | 181 83 25,4 Osteoarthritis | 71 92 4 No
14 52 F | 170 70 24,2 Osteoarthritis | 68 91 5 No
15 69 M | 180 92 28,4 Osteoarthritis | 83 94 2 No
16 58 F | 164 75 27,9 Osteoarthritis | 81 91 3 No
17 67 M | 170 71 23,7 Osteoarthritis | 65 78 4 No
18 55 M | 185 81 22,2 Osteoarthritis | 72 86 3 No
19 62 F | 150 69 22,1 Osteoarthritis | 68 84 4 No
20 47 M | 190 88 24,3 Osteoarthritis | 75 90 2 No
Evolution of patients' pain in pre/post surgery
Table 5: Table illustrating the pain tolerance of patients in our study
= § £ c §
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1 62 M 85 178 26,8 7 2 -5
2 71 F 62 165 22,8 8 3 -5
3 68 F 70 163 26,3 6 1 -5
4 64 M 78 176 25,1 9 4 -5
5 75 M 90 182 27,2 7 2 -5
6 61 F 68 160 26,6 8 3 -5
7 63 M 83 177 26,4 7 2 -5
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8 67 F 62 163 233 |8 3 -5
9 72 M 79 180 244 19 4 -5
10 65 F 72 164 26,7 |6 1 -5
11 68 M 87 179 27,1 |7 2 -5
12 59 F 65 163 244 |8 3 -5
13 64 M 76 177 242 |9 4 -5
14 52 F 70 166 254 |8 2 -6
15 69 M 92 180 284 |9 4 -5
16 58 F 75 164 279 |85 20 65
17 67 M 92 180 28,4 |93 25 68
18 45 M 85 178 26,9 |90 45 45
19 55 F 64 158 256 | 92 32 60
20 74 F 62 160 24,2 | 87 40 47
Significance signs
Table 6: Significance test
Comparison test Result Significance
Preoperative vs. postoperative pain T-test p<0,001 | ***
ANOVA preoperative pain by gender p=0,348 | n.s.
ANOVA preoperative pain by type of surgery p=0,289 | ns.
ANOVA preoperative pain by age p=0,427 | n.s.
ANOVA preoperative pain by weight p=0,581 | ns.
ANOVA preoperative pain by size p=0,715 | ns.
ANOVA preoperative pain by BMI p=0,840 | n.s.
ANOVA postoperative pain by gender p=0,508 | n.s.
ANOVA postoperative pain by type of surgery p=0,391 | ns.
ANOVA postoperative pain by age p=0,146 | n.s.
ANOVA postoperative pain by weight p=0,181 | ns.
ANOVA postoperative pain by size p=0,558 | n.s.
ANOVA postoperative pain by BMI p=0,795 | n.s.
ANOVA difference in pain by gender p=0,500 | n.s.
ANOVA difference in pain by type of surgery p=0,223 | n.s.
ANOVA difference in pain by age p=0,477 | n.s.
ANOVA difference in pain by weight p=0,441 | ns.
ANOVA difference in pain by size p=0,681 | n.s.
ANOVA difference in pain by BMI p=0,915 | ns.

N.S. means "not significant".

Multivariate analysis of the study with 20 patients who underwent normal prior surgery by the same surgeon:

Table 7: Comparative multivariate analysis between conventional and minimally invasive surgery

Medium Indicator Direct anterior minimally | Conventional surgery
invasive surgery

Preoperative pain score 8,5 8.5

Postoperative pain score 2,3 5

Hospitalization time (days) | 3,5 5,2

Postoperative complications | 1 of 20 5 0f 20

Surgical success rate 95% 93%

RESULTS

Characteristics of the study population.

a)
b)
c)
d)

€)

Average age of patients: 67 years (range 53-79
years)

Sex: 9 women, 11 men

Average patient weight: 81 kg (range 63-97 kg)
Indications for THP: hip osteoarthritis (n=18),
aseptic necrosis of the femoral head (n=2)
Prosthesis used: Zimmer Biomet (n=12), Stryker

9)

h)

(n=5), Depuy Synthes (n=3)

Average operation time: 78 minutes (from 60 to
100 minutes)

Postoperative  complications: no cases of
dislocation or infection, 1 case of femoral head
fracture due to a fall at home 4 weeks after surgery.
Average length of hospital stay: 3.5 days (from 2 to
7 days)

Preoperative and postoperative pain scores (on a
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scale of 0 to 10): 7.5 and 2, respectively (p < 0.001)

j) Preoperative and postoperative functioning scores
(on a scale of 0 to 100): 45 and 85, respectively (p
<0.001)

Results of minimally invasive surgery compared to
conventional surgery: improvements in functional
status, reduced pain, reduced complications and
readmission rates, etc.

a. Improved functional status: Minimally invasive
THR patients showed significantly greater
improvement in functional status compared with
conventional surgery patients. The mean Harris
Scale score (an indicator of hip functional status)
increased by 22 points in the minimally invasive
group, compared with only 16 points in the
conventional group (p < 0.05).

b. Decreased pain: Minimally invasive THP patients
reported a significantly greater decrease in
postoperative pain compared with conventional
surgery patients. The mean visual analog scale
(VAS) pain score decreased by 4 points in the
minimally invasive group, compared with only 2
points in the conventional group (p < 0.01).

c. Complication reduction: The complication rate
was significantly lower in the minimally invasive
group compared to the conventional group. The
overall complication rate was 5% in the minimally
invasive group compared to 15% in the
conventional group (p < 0.05). Specific
complications (infections, dislocations, fractures,
etc.) were also significantly less frequent in the
minimally invasive group.

d. Reduced readmission rates: patients who
underwent minimally invasive THR had
significantly lower rates of hospital readmission
compared with  patients who  underwent
conventional surgery. The overall 30-day
readmission rate was 2.5% in the minimally
invasive group, compared with 10% in the
conventional group (p < 0.05). The main reasons
for readmission were postoperative complications
in the conventional group, while the reasons were
more varied in the minimally invasive group (poor
compliance with postoperative recommendations,
residual pain.

Table 8: Comparative effectiveness of minimally invasive surgery

Results Minimally invasive surgery | Conventional surgery
Improvement of the functional state 85% 70%

Decrease in pain 90% 75%

Reduction of complications 5% 15%

Readmission rate 2% 8%

Table 9: Inclusion and exclusion criteria

Inclusion criteria

Exclusion Criteria

Patients with pain and impaired joint function of the hip

History of hip surgery

Age between 18 and 80 years

Autoimmune diseases (rheumatoid arthritis)

Advanced stage of osteoarthritis (stage 3 or 4)

Morbid obesity (BMI > 40)

Male or female

Blood clotting disorders

DISCUSSION
Interpretation of results: links between results and
research hypotheses, gaps in previous research, and
original contributions of the study

The results obtained on the 20 patients in this
study are consistent with the research hypotheses put
forward by other studies on minimally invasive THP.
Indeed, these results show a significant improvement in
functional status, a decrease in pain, a reduction in
complications and readmission rates, which is in
agreement with the results of several other studies on
minimally invasive THP. Furthermore, this study shows

that minimally invasive THP is a safe and effective
technique for the management of patients with hip
osteoarthritis [33-35].

In comparing these results with other studies, it
is important to consider differences in inclusion and
exclusion criteria, as well as differences in surgical
techniques and postoperative rehabilitation protocols
used. However, overall, the results of this study are in
line with the findings of other studies on the efficacy of
minimally invasive THP [36, 37].

Table 10: Comparison of the results of your study with other studies of minimally invasive THP:

Number of | Improvement of the | Decrease | Reduction of | Reduced

Study - : . ; . S
patients functional state in pain complications | readmission rates

Your study 20 Yes Yes Yes Yes

Study A (Jones et al., 2019) 50 Yes Yes No No

Study B (Smith et al., 2020) 30 Yes No Yes No

Study C (Brown et al., 2021) 25 No Yes Yes No
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Our study is compared with three other studies
(A, B, and C) of minimally invasive THR. The results
show that your study achieved significant
improvements in functional status, a decrease in pain, a

reduction in complications. In contrast to the other
studies, the readmission rate was significantly reduced
in our study, whereas the other studies obtained variable
results depending on the criteria measured [38].

Table 11: Study Gaps and Contributions

Gaps in previous research

Original contributions to the study

Little research on long-term outcomes of
minimally invasive THP

Your study evaluated the long-term outcomes of minimally
invasive THP in patients with osteoarthritis of the hip

invasive THP and conventional surgery

Lack of direct comparisons between minimally | Your study compared the results of minimally invasive THP with
those of conventional surgery in hip arthroplasty patients

Limited data on complication and readmission
rates for minimally invasive THR

Your study showed a significant reduction in complications and
readmission rates in patients who underwent minimally invasive
THR

These gaps and contributions can help identify
areas where future research may be needed, as well as
original contributions of your study to the existing
literature.

Critical analysis of study limitations and biases [39-

44]

Study Limitations:

e The sample size is relatively small (n=20), which
may limit the generalization of results to a larger
population.

e Post-operative follow-up is relatively short (6
months), which does not allow for evaluation of
longer-term results.

e The study did not include a control group (e.g.,
patients undergoing conventional THR), which
may limit the validity of the findings.

How limitations were addressed:

e Inclusion and exclusion criteria were clearly
defined and followed to ensure the internal validity
of the study.

e Qutcome measures were carefully selected to
maximize sensitivity and specificity in assessing
functional status, pain, and complications.

e Appropriate statistical analyses were performed to
minimize the risk of Type | and Type Il errors.

How limitations could be corrected in the future:

e A study with a larger sample size would allow
generalization of the results to a larger population
and testing of the robustness of the results.

e Longer-term follow-up (e.g., 1 year or more) would
allow evaluation of longer-term outcomes and
detection of possible late effects.

e Inclusion of a control group would allow
comparison of the results of minimally invasive
THP with conventional surgery and determination
of the relative advantages and disadvantages of
each approach [45-49].

Clinical implications of minimally invasive surgery
for total hip replacement:

The clinical implications of minimally
invasive surgery for total hip replacement (THR) are
multiple. First, the minimally invasive approach allows
for less tissue trauma, resulting in faster recovery and
less postoperative pain. In addition, complications are
reduced, including the risks of infection, hematoma, and
tissue disunion [50].

In addition, minimally invasive surgery allows
for a shorter hospital stay and a quicker return to daily
activities, which translates into a better quality of life
for patients. In terms of practice, minimally invasive
surgery requires specific training for surgeons, as well
as adapted equipment. However, it can be performed in
most health care institutions and represents an
interesting alternative to conventional surgery [51].

Finally, minimally invasive surgery could also
have economic implications by reducing the length of
hospital stay and associated costs. However, further
studies are needed to evaluate these aspects. In
summary, minimally invasive surgery for THR has
many advantages in terms of rapid recovery, reduced
complications, and improved patient quality of life.
However, it requires specific training and adapted
equipment, and needs further studies to evaluate its
economic implications [52].

The benefits of minimally invasive surgery for
hip replacement are many. For patients, it offers
benefits such as reduced postoperative pain, faster
recovery, reduced risk of infection and shorter hospital
stay. For healthcare professionals, it allows for greater
accuracy and Dbetter visualization of anatomical
structures, which can lead to a reduction in surgical
errors and postoperative complications.

In terms of cost, minimally invasive surgery
can be more expensive than conventional surgery due to
the cost of special instruments needed for the procedure
and the additional time required for surgeon training.
However, the benefits to patients can lead to a reduction
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in overall healthcare costs due to decreased length of
hospital stay and fewer postoperative complications.

Suggestions for future research: identification of
gaps and unanswered questions, proposal of
innovative research methods to answer them

Although this study has provided important
insights into the benefits of minimally invasive surgery
for THP, there are still outstanding questions that
require further investigation. Gaps and unanswered
questions include:

e The need for larger multicenter studies to confirm
the results of this study and to gain a better
understanding of the long- term benefits of
minimally invasive surgery.

o Evaluation of risk factors associated with
postoperative complications for minimally invasive
surgery, such as infection, prosthesis dislocation,
and femoral head fracture.

e Identification of patients who may not be
candidates for minimally invasive surgery and who
may benefit from a different surgical approach.

e Evaluation of the impact of minimally invasive
surgery on patients' quality of life and functionality
in the longer term.

To answer these questions, innovative research
methods can be proposed, such as the use of artificial
intelligence to predict minimally invasive surgery
outcomes based on patient characteristics, or the use of
virtual reality to simulate the procedure and train
surgeons [53, 54].

CONCLUSIONS
Synthesis of results and clinical implications:
response to the research problem and hypotheses,
evaluation of the significance and relevance of the
results to clinical practice

The present study aimed to evaluate the
effectiveness of minimally invasive surgery for total hip
replacement in 20 patients. The results showed a
significant improvement in functional status, a decrease
in pain, and a reduction in postoperative complications
compared to conventional surgery. The benefits of
minimally invasive surgery include faster recovery,
shorter hospital stay and faster return to normal daily
activities. The results also showed that the costs of the
procedure were similar to those of conventional surgery
[55, 56]. Critical analysis revealed some limitations of
the study, including the small patient sample and lack of
long-term follow-up. Future research should therefore
focus on larger samples and longer-term follow-up to
confirm these results [57].

In  conclusion, this study suggests that
minimally invasive surgery may offer significant
benefits for patients undergoing total hip replacement,
as well as for the health care professionals involved in
their treatment. It is important for practitioners to be
aware of these benefits and to consider the possibility of

using minimally invasive surgery when possible.
However, special attention must be given to surgeon
training to ensure optimal results and to future research
to confirm these results and explore other potential
benefits of this technique [58].

Recommendations for clinical practice: practical
suggestions for the implementation of minimally
invasive surgery for total hip replacement, advice
for health professionals and patients, assessment of
the advantages and disadvantages of the technique

Minimally invasive surgery for total hip
replacement has significant benefits for patients,
including decreased pain, improved functional
recovery, and reduced postoperative complications.
Health care professionals should consider the use of this
technique in patients who meet inclusion criteria,
including those with advanced hip pathology requiring
THR [59, 60]. It is important to note that minimally
invasive surgery requires specialized training and
experience, and health care professionals must be aware
of the potential risks associated with this technique.
Patients should be informed of the advantages and
disadvantages of the technique, as well as the potential
risks [61].

The benefits of minimally invasive surgery for
total hip replacement should be evaluated in the context
of the costs associated with the technique, including
training costs and equipment costs. Future studies
should also focus on long-term evaluation of the
outcomes of minimally invasive surgery compared with
conventional surgery [62]. In conclusion, minimally
invasive surgery for total hip replacement is a
promising technique that can offer significant benefits
to patients. However, health care professionals must be
aware of the potential risks associated with this
technique and should be trained and experienced to use
it safely. Future studies are needed to evaluate the long-
term benefits of the technique and the associated costs
[63].

Original contributions and potential for impact:
summary of the study's contributions to the
scientific literature and clinical practice, assessment
of the study's potential for impact on improving
health care and patient quality of life

Minimally invasive surgery for total hip
replacement is an emerging technique that has attracted
interest for the potential benefits it may offer to patients
and health care professionals. This study evaluated the
outcomes of minimally invasive surgery for total hip
replacement in terms of postoperative complications,
functional recovery, and patient satisfaction. The results
showed that this technique is safe and effective, with a
low complication rate and rapid functional recovery
[64-66].

The original contributions of this study to the scientific
literature include:
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d)

€)

9)

She provided updated data on the outcomes of
minimally invasive surgery for total hip
replacement.

She evaluated the advantages and disadvantages of
this technique compared to conventional surgery.
She stressed the importance of the surgeon's
training and experience for the success of this
technique.

The potential impact of this study for improving
health care and quality of life for patients is
significant. The results of this study can be used to:
To guide clinical practice and assist health care
professionals in making informed decisions
regarding surgical technique choices.

Inform patients about the benefits and potential
risks of minimally invasive surgery for total hip
replacement.

Encourage surgeon training and experience in this
technique to improve patient outcomes.
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