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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The scientists compared the outcomes of a minimally invasive 

operation approach (MIO) to a conventional poster lateral (PL) 
method in overall hip replacement (OHR) in terms of itchiness, 
damage to muscles, and bleeding. The factors that researchers 
examined were the levels of Haemoglobin (Hg), a marker for 
oxygen depletion, the quantity of Interleukin-6 (IL6), a marker 
for inflammation, the heart-type fatty acid binding protein 
(HTFABP), and the health of the muscles. The study's findings 
showed that IL6 content increased beyond pre-operative levels 
as a result of the two surgeries. At 6 hours after surgery, the 
mean IL6 concentration in the PL group was 79.6 pg/ml while 
in the MIO group it was 76.4 pg/ml. The highest values after 
24 hours of therapy were 100 pg/ml in the PL group and 92.3 
pg/ml in the MIO category. In each category, IL6 levels had 
dropped up to this point. The post-operative mean HTFABP 
concentration in the MIO organization was greater (12.5 mg/l) 
than in the PL organization (18.3 mg/l) in terms of muscle 
damage. One day after surgery, however, it reached an apex 
and began to decline in both groups. The amounts of Hg lost 
throughout the procedure decreased for both sets. 12.5 g/dl 
of mercury was present. The MIO grouping had PL 72 hours 
following a procedure, while the PL grouping had 10.3 g/dl. 
Between the two surgical methods, there were no obvious 
differences in bleeding, muscle damage, or edema. These 
results led the researchers to draw the conclusion that there 
were little differences between the MIO anterior method and 
the traditional PL technique in terms of muscle damage, blood 
loss, or irritability. The lack of a learning curve in the study 
may account for the lack of alterations seen, they hypothesized, 
rendering the use of the term "MIO" in describing the approach 
as less traumatizing dubious. The study's methodology, sample 
sizes, and all other relevant material were left out, making it 
impossible to evaluate the study's validity and generalizability 
in its entirety.

Key words. MIO, OHR, Muscle damage, Blood loss, IL6.
Introduction.

OHR has evolved into one of those most commonly effectively 
conducted repairs in the field of orthopedic surgery. Since its 
development nearly 45 years ago, a complete replacement of a 
knee or hip joint has been done to safely and securely alleviate 
suffering, enhance operation, and regain mobility. The 'stress 
reaction' to process is the term used to define a number of well-
known endocrine in metabolism, hematological, and immune 
alterations which are induced by operation [1].

Quicker recuperation may come from fewer clots, less tissue 
injury, and less irritation, and these aspects were heavily 
promoted by factories and some orthopedic physicians with 
the goal of supporting minimum or slightly intrusive surgeries. 
Recent meta-analytics indicate that while longer operating 
instances, laparoscopy offers the benefits of quicker healing and 
lesser length of hospitalization for procedures like minimally 
invasive colonic removal, appendectomy, spleen removal, and 
inguinal leakage treatment. There aren't many scientific papers 
regarding the outcomes of simpler orthopedic surgical methods [2].

The benefits include enhanced physical appeal to remarkably 
low complications and rapid healing timeframes. The outside 
rotators and thighs are bluntly using the PL approach for OHR, 
a large incision is made across the greater trochanter. Of all the 
methods described for the hip area, this one requires the deepest 
opening of the muscular barrier [3].

There are no tissues severed during the surgical procedure, 
and the opening is shorter those ten millimeters; nevertheless, 
significant force must be used to get a decent view. When 
pressure is applied, there may be serious tissue harm and 
significant inflammation. We wondered whether safe front 
approaches resulted in less surgical trauma than traditional 
posterior approaches. HTFABP is a reliable indicator of power 
cell deterioration. Muscles cells' watery plasma is very rich in 
12.5-kDa HTFABP. This little chemical leaves the injured tissue 
of muscles quickly. It is regarded as an excellent diagnostic of 
damage to tissues due to its tiny molecular mass and abundant 
presence in the plasma [4-6].

The initial study that was conducted in anticipation of RCT 
comparing inflammation and damaged tissues caused contrasted 
with those brought on by less invasive hip surgery. The RCT's 
primary outcome groups' standard deviations were determined 
to reduce the likelihood of a type II error.

In [7], authors examined the most recent surgical techniques 
for treating femur knee abnormalities, including microfracture, 
cartilage replantation, ACI/MACI, and autograft/allograft 
transplantation. In addition, a state-of-the-art method for 
cartilage from the coastal region transplantation was available 
to correct serious fractures in the hip bone skull. Increasing 
the adjacent method's effectiveness. SPARTAQUUS (Spare 
the piriformis and Respect the Active QUadratusfemoris 
and gluteus medius), an altered surgically posterior method, 
comprises direct capsule restoration while sparing the wrist 
tendons, quadrates femora, while the middle gluteus medics 
muscles. Reducing the possibility of the replacement hip joint 
posterior dislocating [8].
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According to [9] idealism, these quickly developing 
technology are producing a lot of innovations, investing more 
resources, being adopted by practitioners at a faster rate, and 
having a big medical effect. It can be helpful to identify patterns 
and potential paths in the subject of knee replacement and to 
periodically track technical progress using patent repositories. 
Modern robotics has made acetabular placement easier with 
precise, but historical data are needed to determine how 
economical it is. This approach [10] post tries to summarize 
along with the developments with advancements in full hip 
arthroscopy, including unique to patients equipment with digital 
printing to dual flexibility joints and augmented reality. This 
exemplifies the controversy that would surround the procedure 
over the ensuing ten years. The uneven spread of arthroscopic 
rotator cuff repair throughout the country demonstrates that 
different areas' Medicare patients weren't given comparable 
access to such treatments and that these differences persisted as 
time passed. Further study [11] is required to determine whether 
this subsequent acceptance causes disparities in the standard of 
care and cost of surgery provided to patients in these areas.

The goals of the primary curricular program for orthopedic and 
neurosurgery residencies are evolving primarily in accordance 
with shifts in healthcare delivery models and the quickening 
development of technological advances. Approached [12] 
for 3D modeling and sophisticated AR simulations might be 
utilized. Upcoming neurologists and orthopedic surgeons must 
understand the principles of continuing education in resident 
programs if they are to be successful in the individualized 
methods of surgery pain treatment. In the hip and knee, 
traditional arthroscopy is being replaced by the innovative and 
rising in popularity robotic-assisted arthroplasty, although it 
currently is not being researched in shoulder region. To provide 
a narrative examination of research on the background and 
potential future developments of robotic aid and technology 
advancements in total knee arthroscopy [13].To increase the 
efficacy and dependability of such gadgets, a number of major 
issues in orthopedic prostheses engineering have to be resolved 
[14]. The article addresses the additional advancements in the 
industry and provides future orthopedic prosthetic designs. They 
can continue to improve the lives of people with orthopedic 
disorders and advance the practice of orthopedic prostheses by 
solving those issues.

Improvements in musculoskeletal care and quality of life 
are being made possible by significant advancements in the 
treatment of patients. As with every breakthrough, sometimes 
originally attractive developments have been later proven to 
have contradictory results in science. Orthopedic therapies are, 
moreover, especially vulnerable to early acceptance and market 
pressures for procedures that are not yet backed by the findings 
of science [15]. The objective of [16] the current study is to 
evaluate a biomechanical, non-invasive intervention's long-term 
impact in frequency of OHR and use about medical services 
over five years. The prevention of OHR and chronic knee 
discomfort are just two benefits of this biomechanical, non-
invasive technique that saves money on healthcare resources. It 
has been suggested that overall hip replacement (OHR) utilizing 
minimally invasive techniques (MIO) is less stressful than using 
standard procedures in orthopedic surgery for joint replacement 

and repair. Whether an anterior MIO approach causes less muscle 
damage and inflammation than the traditional posterolateral 
(PL) method was the main objective of this investigation.
Materials and Methods.

Utilizing minimally invasive methods in orthopedic surgery to 
replace and repair joints surgical techniques, the posterolateral 
approach, the anterior strategy, and statistical analysis all 
demonstrate that the suggested procedure performs.25 people 
were hospitalized at our facility between May 2020 and 
December 2021 for bilateral hip replacements and joined in 
this non-randomized, non-blinded study. Every individual 
received verbal and in-writing research data, and their informed 
permission was collected. Information on demographics, an 
individual's body composition directory, and an evaluation 
using the American Society of Anesthesiologists (ASA) method 
was obtained prior to surgery.

Muscular injury has been assessed using the heart-type fatty 
acid binding protein (HTFABP) measure. For the purpose 
of identifying harm to muscles, comparing Haemoglobin 
to HTFABP, along with validating or debating outliers, 
Haemoglobin was also tested. Excluding injured muscles, 
potential tissue harm was detected using serum kinases choline 
(kc), aspartate aminotransferase (ASAT), and this enzyme 
(LDH). This was additionally decided that Interleukin-10 (IL-
10) would be used to keep an eye on a potential regulation 
backlash.

Samples have been taken prior to the incisions as well as at 
2, 4, 6, 24 and 72 hours thereafter. Following that, blood drops 
were spun up for 12 minutes at 3500 rotations per second. The 
underside was separated, and its plasma was kept in a spare tube.

The liquid was distributed among many tubes after repeating 
the operation. Before the investigation was over, the extracts 
were preserved at -90oC. These were first kept at -30oC. 
Although IL6 is an unstable cytokine, the entire operation was 
carried out with a compact spinning at a patient's mattress to 
minimize the period of the collection and centrifugal motion.

At 6, 24, and 72 hours following the procedure, hemoglobin 
levels were assessed at the nearby laboratories. The regional 
laboratory's Beckmann-CoalterSynchronLXi 725 also measured 
the levels of myoglobin that KC, ASAT, and LDH. ELISA 
testing was used to assess the levels of IL6 and IL10. Hycult 
Biotechnology graciously donated the HTFABP ELISA, which 
was carried out at the College of Limburg.
Methods for surgery.

The study involved five competent surgeons who execute more 
than 65 hip replacements annually. Three operators employed 
an uninterrupted lateral method, whereas two used a posterior 
technique. Every doctor participated in an autopsy session prior 
to conducting the less invasive method. A competent surgeon 
in MIO worked on the initial three hips. Two technicians 
performed on each MIS patient. The control technique was 
the anterior strategy, which was performed by two physicians 
independently.
Posterolateral strategy.

A posterolateral strategy was employed for the operation on 
the placebo sample. The positions of patients were horizontal 
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Statistical analysis.
Utilizing SPSS 12.0, associations were computed using 

database-stored data. After applying the statistical method, the 
homogeneity of variance and normal distribution of all variables 
were checked. Patient features and surgery results were analyzed 
using the learning t-test. With the aid of Hochberg's technique 
and a GLM Repeat Measurements Evaluation, the values and 
indicators of hemoglobin were examined. When necessary, The 
Greenhouse-Geisser reduced findings were utilized to modify 
the analyses, including the within-subject factor(s) into account 
for heterogeneity of variances and covariance. The value of 
Alpha was 0.10.
Results.

Patient characteristics: Aged (69.3 years vs. 69.70 years) and 
length (178 centimeters vs. 181 centimeters; an insignificant 
difference) weren't different between both groups.

The MIO organization's BMI, or body composition, was 
significantly greater (28.3 vs. 31.3). In the PL category, there 
were 4 male and 12 women, while in the MIO category, there 
were 6 male and 8 women. In the PL group, 4 individuals 
got general anaesthetic and 8 individuals underwent spinal 
anesthesia. The ratio in the MIO group was 10 to 2. Patients' 
ASA grades (1-5) for PL had a score of 4/7/0/0, whereas MIO 
had a score of 7/5/0/0.

Operative data: Compared to the PL category, the MIO 
category's treatment was prolonged (83.0 min vs. 97.6 min). 
However, the anticipated quantity of blood lost throughout the 
surgery wasn't substantially higher (545 ml vs. 735 ml). The 
MIO group's incisions were substantially shorter (19.5 cm vs 
8.8 cm) than that of the control category.

Inflammatory with muscle harm: According to the HTFABP 
data (Fig. 1), the surgery itself caused a considerable and 
quick rise in the level of HTFABP in the blood. This depicts 
the damage caused to tendons that causes the loss of cell 
membranes. Both surgery populations experienced comparable 
muscular cell injury. The area under the curve, which depicts 
the aggregate quantity of muscle tissues injured following an 
operation, is comparable in each group. The MIO category's 
variance is significantly higher versus the PL groups.

Following surgery in both surgical categories, there was a 
considerable elevation in IL6 levels (Figure 2) due to the stress 
on the individual's muscular tissues, as indicated by HTFABP. 
In both surgery categories, there were no appreciable differences 
in the highest and overall levels of inflammatory.

A single person in each group exhibited measurements that 
were over two averages above the mean. The two individuals 

decubitus. The twisted wound was done over the more powerful 
trochanter and posteriorly. The exterior rotators and thigh muscles 
were separated. A posterior capsule puncture in the shape of an H 
was then made. The tip of the femur was eliminated, the hip joint 
was dislocated, while a surgical extraction of the collum was done 
employing an oscillation blade. The acetabulum was reamed after 
acetabular osteoarthritis and labrum fragments were removed, and 
the vessel was then placed in the position of choice.

Injection and end rotation were used to expose the bone's 
entrance site. The artificial joint was put in after the shaft of 
the femur was reamed. Reefing stitches were used to conduct 
a capsule closure after ultimate reductions. The upper ligament 
and the outside rotators were reattached. The layer of skin and 
skin layer were eventually closed.
Anterior strategy.

To achieve adequate knee being exposed, the surgical 
procedure was carried out using only one front incision and 
specifically created retractors. On the surgical table, sufferers 
were positioned recumbent with their legs hanging loose. 
The opening occurred in the perceptible space separating the 
transversal muscle lata and sartorius skeletal muscles, 4–5 
centimeters away from the ASIS or front inferior pelvic spines. 
The measurement of the object as a whole incision was roughly 
equal to the cup's anticipated diameter. To protect the posterior 
femoral cutaneous nerves, subcutaneous fat was bluntly removed 
using extra caution. The medial edge of the transverse tissue lata 
muscle's fascia was removed, and the descending sections of 
the lateral femoral circumflex arteries were tied off. The capsule 
that protects the joint was then sliced in a configuration of an H.

As much as feasible, the spleen was separated from the 
intertrochanteric line on the median and ventral sides, and the 
front labrum was eliminated. An oscillation blade was employed 
to make the femoral neck cut while the femoral head was in a 
neutral state, and a disc composed of bone had to be removed. 
With the aid of a helical extractor, the core was eliminated. The 
ligaments and acetabular bone spurs were removed, and then 
the shoulder joint was speaking, and the cup was implanted.

By placing a support beneath the outermost thigh, lengthening 
the pelvis, tugging the leg in a four-pointed arrangement, and 
hooking through the calcar ventral at the entrance into tibial 
shafts were exposed. A capsulotomy was done at the bigger 
trochanter's foundation, while the larger trochanter was then 
enclosed with a retractor. The prosthesis was inserted after the 
shaft of the femur was rasped. Final reductions followed with 
capsule repair using reefing stitches, cartilage reattachment, and 
then cosmetic sealing.

72 Hours 24 Hours 6 Hours 4 Hours 2 Hours Pre
ASAT C 42.36±2.54 40.77±2.84 27.48±1.64 26.06±1.22 23.19±1.39 23.84±1.63

MIS 30.10±3.59 30.12±2.82 23.24±0.92 21.73±0.73 18.69±0.52 22.16±1.73
LDH C 342.02±12.95 307.02±19.38 309.62±12.46 305.72±12.82 306.72±16.52 325.02±16.87

MIS 338.62±17.76 264.52±13.24 295.82±13.57 307.82±18.72 282.82±16.49 376.52±41.36
CK C 609.62±95.98 796.32±110.94 383.22±64.54 301.32±47.62 179.52±28.82 73.12±8.33

MIS 539.52±142.29 596.52±140.92 364.02±51.17 289.42±40.75 152.32±14.65 78.32±10.24
Myo C 73.35±11.59 367.42±53.19 303.49±35.30 320.22±52.42 315.14±63.77 26.19±2.69

MIS 119.28±30.28 363.49±118.74 406.07±64.92 366.63±48.43 300.37±30.46 33.74±8.05

Table 1. The mean levels of hemoglobin, which LDH, CK, and ASAT over a period of time (SEM).
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were excluded from the evaluation because they were viewed 
as exceptions. This occurred both with IL6 and HTFABP. The 
pattern of the HTFABP and hemoglobin (Table 1 displays 
hemoglobin concentrations) was consistent.
Amounts of hemoglobin.

The following (fig. 3) displays the hemoglobin (Hg) levels. 
The statistics from both categories differed not significantly 
from one another. A patient in the MIO group with impaired 
cardiovascular health required one blood transfer. The afterward 
hemoglobin level for this patient was 9.9 g/dl. After surgery, the 
blood transfusion was administered right away.

Discussion.
The operation is intrusive and has built-in dangers including 

infection, blood clots, and difficulties from the anesthetic. It may 
take a long time and be difficult to recover, necessitating intensive 
physical treatment. A better outcome following OHR is linked 
to less bleeding, less soft tissue injury, and less inflammation. 
The promotion of minimally invasive surgery frequently uses 
the aforementioned criteria. It is thought that muscular injury, 
in particular, is of the biggest relevance and causes a delay in 
functional recovery. The PL technique could be anticipated to 
result in more muscle injury and delayed recovery than the less 
invasive anterior approach if tissue damage was only produced 
by cutting tissue. A smaller incision is used and no muscles are 
dissected during the minimally invasive procedure. However, 
a lot of strain needs to be used in order to have a decent vision 
during operation.

In the current study, we evaluated the amount of muscle 
injury and inflammation caused by total hip replacement using 
a minimally invasive method to the standard posterolateral 
approach. Furthermore, we questioned if straining the muscles 
under high tension during surgery results in muscle cell 
necrosis. We discovered equivalent levels of muscle injury 
and an inflammatory response in both groups, despite making 
a significantly bigger incision in the PL technique with what 
seemed to be greater direct muscle damage than in the MIO 
approach. The circulation levels of HTFABP in both groups 
increased significantly as a result of the surgery, according to 
the HTFABP data (Fig. 1). Following surgery, both groups 
had comparable peak levels of circulating HTFABP and total 
muscle tissue damage. Accordingly, it is hypothesized that the 
degree of muscle cell damage brought on by the considerable 
stress applied to the muscle tissue in the anterior MIO technique 
is comparable to the cell death brought on by cutting the muscle 
tissue in the traditional PL strategy. Both methods revealed a 
similar increase in plasma myoglobin levels to HTFABP. This 
demonstrates that several anomalous readings were not the 

Figure 1. HTFABP contents for the MIO group (red) and the PL 
subgroup (black) as a result of duration. Bars of error that are 
significant for MIO and negative for PL represent the usual variation. 
One patient from each group was regarded as an outlier (>2SD). The 
most serious situations at 2 and 4 hours are shown.

Figure 2. IL6 contents comparing the MIO sample (red) to the PL 
sample (black) as a function of duration. The variance bars, where PL 
is positive and MIO is negative, show the average deviations. A single 
individual from every set was seen as an exception (>2SD). At 4, 6, and 
24 hours, exceptions were displayed.

Figure 3. PL group's (black) and MIS organization's (red) levels of 
hemoglobin over time. The variance bars, which are positive for PL 
and negative for MIS, show the average variation.
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5. Li N, Zhou Y, Wang J, et al. Sequential precipitation and 
delipidation enable efficient enrichment of low-molecular-
weight proteins and peptides from human plasma. Journal of 
proteome research. 2020;19:3340-3351.
6. Xiao C, Gao Z, Zhang S, et al. Comparative prospective 
randomized study of minimally invasive transpiriformis 
approach versus conventional posterolateral approach in total 
hip arthroplasty as measured by biology markers. International 
Orthopaedics. 2021;45:1707-1717.
7. Du D, Hsu P, Zhu Z, et al. Current surgical options and 
innovation for repairing articular cartilage defects in the femoral 
head. Journal of orthopedic translation. 2020;21:122-128.
8. Gérard R, Savéan J, Lefèvre C. Minimally invasive 
posterolateral hip approach with SPARTAQUUS (Spare the 
Piriformis And Respect The Active QUadratusfemoris and 
gluteus mediUS) technique. Orthopaedics & Traumatology: 
Surgery & Research. 2020;106:1523-1526.
9. Rullán P.J, Grits D, Potluri A, et al. Identifying Trends and 
Quantifying Growth for Technological Innovation in Knee 
Arthroplasty: An Analysis of a Patent Database (1990 to 2020). 
J Knee Surg. 2023;36:1209-1217.
10. Fontalis A, Epinette J.A, Thaler M, et al. Advances and 
innovations in total hip arthroplasty. SICOT-J. 2021;7:26.
11. Huang K, Chen C.A, Dong S, et al. Differentiation ability 
of tendon-derived stem cells and histological characteristics of 
rotator cuff remnant on the greater tuberosity degenerated with 
age and chronicity. Arthroscopy: The Journal of Arthroscopic & 
Related Surgery. 2022;38:1037-1048.
12. Kruse C, Gouveia K, Thornley P, et al. COVID-19 and the 
transition to virtual teaching sessions in an orthopedic surgery 
training program: a survey of resident perspectives. BMC 
Medical Education. 2022;22:655.
13. Twomey-Kozak J, Hurley E, Levin J, et al. Technological 
Innovations in Shoulder Replacement: Current Concepts and the 
Future of Robotics in Total Shoulder Arthroplasty. J Shoulder 
Elbow Surg. 2023;S1058-2746(23)00417-2.
14. Tariq A, Gill A.Y, Hussain H.K. Evaluating the Potential 
of Artificial Intelligence in Orthopedic Surgery for Value-based 
Healthcare. International Journal of Multidisciplinary Sciences 
and Arts. 2023;2:27-36.
15. Schettini I, Palozzi G, Chirico A. Enhancing healthcare 
decision-making process: Findings from the orthopedic field. 
Administrative Sciences. 2020;10:94.
16. Shema-Shiratzky S, Mor A, Elbaz A. Non-invasive 
biomechanical intervention leads to low rates of total knee 
replacement and reduced utilization of healthcare resources 
among older adults with chronic knee pain: a 5-year follow-up 
study. J Musculoskelet Disord Treat. 2023;9:121.

result of measurement mistakes, and that myoglobin is just as 
helpful as HTFABP in determining the degree of muscle injury 
at various surgical approaches to the hip as indicated in Table 1.

An important factor in determining the insult brought on by 
both surgery and trauma is interleukin-6 (IL-6). Both the PL 
group and the MIO group saw a considerable rise in IL-6 levels 
following surgery as a result of surgical trauma. In comparison 
to the anterior MIO technique, one would anticipate a larger peak 
and overall reactivity from the typical PL approach. However, 
there was no discernible difference in the degree of inflammation 
between the two surgery groups. In this pilot investigation, the 
hypothesised impact of decreased inflammation in MIO was 
not supported. Furthermore, interleukin-10 (IL-10) was used 
to test the anti-inflammatory response and neither group had 
an increase. The surgical trauma in the OHR does not appear 
to be significant enough to cause a tissue-protective anti-
inflammatory response.
Conclusion.

Apart from the aesthetically reduced wound, little is currently 
no evidence to support faster healing or improved results with 
minimal hip methods. The minimally invasive anterior method 
appears to cause less muscle injury and inflammation than the 
traditional posterolateral technique. From our perspective, all 
clinicians that practice safe hip replacement are urged to gather 
information to show potential scientific evidence of the method's 
effectiveness and lack therein.
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