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. INTRODUCTION

Ortho = Straight, Upright, Correct. Child is a Paidhe term was first used in 18
by French medical professional Nicolas Arin his book "Orthopaedidhe art to treat and
avoid abnormalities ichildren.’

The medical discipline of orthopaedics, commonly referred as trauma and
orthopaedic surgeryjeals with musculoskele disorders and trauma. It is made up of
spinal cord and iteerves, the vertebral column, muscles, tendonaments, joints, arso
forth.

Baones Muscles
Shull -~ atne - Trapezius
Scapula - Deltoid
Humerus — Tricops
Palvis Brachioradialis
Radius - Latissimus dorsi
Uina — - Gluteus Maximus

~— Biceps femoris
Femur —
e Hamstrings
Tibia - — Gastrocnemius

Fibula -

Calcanaus

Figure 1: Musculo-Skeletal System

The diagnosis and treatment of diseases of the utasl®letal system, whic
includes the skeleton and the soft tissues surround itare the focus of contempore
orthopaedics. Orthopaedic surgeons trea-traumatic diseases as well as musculoski
injuries, particularly fractures througho the world. Orthopaedicsut-specialization is
becoming more prevalenanc can be characteed by patient age. (e.g. paedia
orthopaedics), by region (e.g. hip surgery) or londition (e.g. rheumatoid surgel
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Alternately, one might think of orthopaedics inntsr of the structures that it mostly deals
with.. A knowledge of the anatomy, physiology aradhmlogy of these structures and tissues
gives a suitable starting place for researchingsthgect's clinical aspects. (1)

To ensure accurate diagnosis, effective treatmearid improved results,
diagnostics must be enhanced due to the wide alinamge of orthopaedic infection.The
main stays of management include early identiftcatof the clinical condition, proper
diagnostic sampling, and antimicrobial therapy.céin be difficult to get representative
samples, and invasive sampling is frequently regliComorbid inflammatory conditions
and immunosuppressive medications, among otherdhasacteristics, make it moredifficult
to detect and diagnose infection. Two fundamemted$ form the basis of the diagnosis for
orthopaedic infection. a)Detection of the pathoged b) Detection of the host inflammatory
response
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Figure 2: Principlesof diagnosticsin orthopaedic infections.
I[I. DETECTION OF PATHOGENS

1. Culture based techniques: For the accurate diagnosis of infections of thedsoand
joints, sampling is necessary. Although periphdsmlod cultures are an important
diagnostic tool, it is typically necessary to saengynovial fluid, bone, or periprosthetic
tissue in order to confirm a diagnosis of orthopa&tfection. The objective is to collect
samples in a manner that reduces contamination 8kim flora. Samples should be
taken strictly aseptically and without introducitige needle via sinus or fistula tracts in
order to prevent contamination. To prevent crosgaiaination in the case of prosthetic
joint infections (PJI), many periprosthetic sam@asuld be taken using different sterile
tools (2).

Swabs used for culture specimens are useless fgnaosing orthopaedic
infections because they have lower sensitivity thissue samples and have poor
microbiologic concordance with deeper samples(@).Low Gram stain sensitivity for
infection identification in orthopaedic samples. (9rthopaedic samples should only be
cultured for fungi and mycobacteria when there isliaical suspicion for it; routine
testing is not required (6). The most significask factor for an infection with a culture-
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negative result is presampling antibiotic mediaatahich decreased the yield of culture
specimens (7). Systemic antibiotics must to bedaaiwhenever possible for at least two
weeks before culture ascertainment.

With PJI, where common commensal organisms maynpatly be implicated in
infection, separating contaminants from real pa#imsg is very challenging.
Differentiating between a pathogen and a contantin@ay be facilitated by detecting
these organisms in multiple samples separatelyecell. As a reference standard for
infection diagnosis, histology samples from induaés receiving surgical repair were
used (8) in their prospective analysis to deterntime optimum amount of samples
required to detect PJIl. According to mathematicatlefling, 5 to 6 surgical specimens
must be collected for culture in order to achiegprapriate sensitivity and specificity. In
more recent research (9, 10), tissue samples werilated into blood culture bottles
together with clinical rather than histologicalteria. Particularly relevant to PJI is the
duration of bacterial culture incubation as slowwging species lik€utibacterium acnes
may be involved.

Advantages. primary method of pathogen identification in infeas of the joints
Synovial fluid, periprosthetic tissue, and soniddie samples were injected into blood
culture bottles to increase production. allows fioe profiling of identified species'
antimicrobial susceptibility widely accessible

Limitations: Multiple samples were required in the PJI environtdue to the limited
sensitivity of a single sample and the difficulty distinguishing contaminants from
genuine pathogens. Pre-sampling antibiotic treatmezhuces yield Long-term incubation
is necessary for the identification of sensitivgasrisms

2. Molecular techniques

+ PCR: PCR has been applied to several infection siteg @rwo broad approaches
is typically used when using PCR to diagnoseimnd@st of the bones and joints
> Broad-range 16S PCR followed by sanger or nextigg¢iom sequencing (NGS)
to determine the causative agent of positiverssult
> PCR with primers that are specific to one or maevalent pathogenic organisms
or a multiplex panel of species.

Advantages: It can identify both live and nonviable bacteriadahe sensitivity should

be less influenced by antibiotic administrationoprito collection. The rapidity of

bacterial identification can enable prompt appl@atof the right pathogen-directed
antimicrobial medication. It could also find orgsmis that are hard to cultivate or picky.
(11)

Limitations: Diagnostic panels using multiplexing will not piak uncommon ilinesses.
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Figure 3: PCR (polymerase chain reaction)

« Shotgun metagenomics. The process known as "metagenomic shotgun sequgncin
involves extracting and sequencing every nucleid acesent in a sample, usually
utilising next-generation sequencing methods toradtarize a wide range of
specimen- types, including those in environmemal microbiome studies (12, 13)

Limitations: Substantial expense linked complicated workflonhtegue susceptible to
bacterial contamination at several productionsage
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Figure 4: Shotgun (meta) genomic sequencing study
[II.DETECTION OF HOST RESPONSE

1. Serum biomarkers. C-reactive protein and Erythrocyte sedimentatiote rare most
affordable and accessible serum inflammatory marK€RP). They may be raised in
various systemic disorders, inflammatory statesceg or post surgical intervention, but
they lack the specificity of an ideal diagnosticsttelndicators of significance for
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orthopaedic infection include procalcitonin and engukin 6 (IL-6). Activated
macrophages and monocytes create IL-6, which presnibie synthesis of a number of
other acute phase reactants. In comparison to whlteount, ESR, and CRP, IL-6 had
the highest diagnostic accuracy, according to a pcehensive evaluation of
inflammatory markers in PJI (14); its reported @abkensitivity and specificity were
97% and 91%, respectively.

2. Synovial fluid analysis: Standard of care for suspected septic arthritth@fative and
prosthetic joints is to sample the synovial flulslynovial fluid white cell count of
50,000/mL is typically used as the cutoff for natiwint septic arthritis (15). Prosthetic
and native joint arthritis present with inflammatarthropathies, making synovial fluid
analysis interpretation difficult. Prosthetic andhtime joint arthritis present with
inflammatory arthropathies, making synovial fluichadysis interpretation difficult.
Therefore, while interpreting the results of a syabfluid analysis, it is important to take
into account the medical field, the patient's cadoidities, immune state, and, in the case
of artificial joints, the duration of symptoms, img in relation to surgery, and the
implicated joint.

Biomarkers. found in synovial fluid Synovial fluid has beenatwation for a number of

biomarkers that measure the host inflammatory mspoat the location. Leukocyte
esterase and alpha defensin have received the attmtition among the known
biomarkers. Leukocyte esterase, which is readibilable as a colorimetric test strip, is
an enzyme found in neutrophils. Blood in the sanmids a negative impact on the
efficacy of leukocyte esterase testing strips (I@)jch is problematic because many
synovial fluid samples will contain blood. Both BhISA and a lateral flow test for alpha
defensin are available, with results available imatter of minutes. Comparing alpha
defensin to CRP, IL-6, and leukocyte esterass,rgported to have superior sensitivity.

Limitations: Costly red cell presence affects the effectivertdégte leukocyte esterase
test. Compared to ELISA, lateral flow alpha defartgas a lesser sensitivity.

Synovial Fluid Analysis

Figure 4: Synovial Fluid Analysis

3. Histology: The existence of an inflammatory infiltration isnfomed by histological
examination of bone and synovial tissues, whichhimgveal crucial details about the
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underlying aetiology. Histology alone does not, buer, have a high enough sensitivity
to completely rule out prosthetic joint infectiofhe histological analysis of
intraoperative frozen sections may serve as a bdsrs surgical approach
recommendations.

Limitations: Sensitivity is insufficient to use this test aldneé'check out" infection.
4. Imaging techniques

- Radiological imaging: The diagnosis of an orthopaedic infection and treuation
of complications are both improved by radiologirahging. Particularly in implant-
related infections where clinical symptoms may b@am suggestive radiography
findings may be useful in providing informationdopport and guide more extensive
diagnostic collection.

Ultrasonography also avoids ionising radiation had the advantage of being
widely available. However, it can direct synovidlid aspiration and is useful in
assessing joint effusions, adding extra cruciagmstic data. In general, it is useless
for diagnosing osteomyelitis.

« Computed tomography (CT): Although it is less sensitive to osteomyelitis than
magnetic resonance imaging, it gives a more aceww@dtial examination of the soft
tissue and the bone (MRI). It might display fluehrains or soft tissue deformities
that suggest an infection. In the case of implassociated orthopaedic infections,
artifactual alterations from prostheses interfeitd Wwoth CT and MRI scans. Because
it has more sensitivity in CT and can identify edteons associated to bone marrow
oedema early in the course of infection, MRI is ithaging modality of choice in the
assessment of osteomyelitis. Following treatmerR| lterations can last for weeks
or even months.

« Nuclear imaging: It can screen for inflammatory changes while avagdihe artifact-
related issues that other modalities experiencéchmmakes it a possible diagnostic
aide in the evaluation of PJI.

« Bonescintigraphy: It is one of these methods that is most frequarghd to evaluate
prosthetic joints, but its reported accuracy vafties 50 to 70% (17)

IV.ALTERNATIVE ANTIBIOTICS FOR ORTHOPAEDIC INFECTIONS

In order to evaluate whether alternative antib®tare comparable to the current
clinical workhorses tobramycin and vancomycin, iciems must first determine the rate of
elution, duration of elution rates above MIC, amérmal stability at core temperature.
These criteria are mandated by the increasing emeeg of resistant pathogens in
orthopaedic infections.

Only dalbavancin maintained above-MIC rates whileargig identical elution
characteristics to Vancomycin with cefazolin andhaoaiycline.

Amikacin and Meropenem, in contrast, showed goedntial stability as compared to
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Tobramycin and gradually improved elution profilsd durations of above-MIC activity,
making them appropriate substitutes for E. coli An8aumannii.

The cyclic lipopeptide antibiotic daptomycin is exffive against a variety of gram-
positive bacteria. Some intermediate S. aureusishateroresistant to vancomycin S. aureus
(hVISA) and intermediate-vancomycin S. Daptomyconsusceptibility is also present in
aureus (VISA) strains. Methicillin-resistant Stafgopccus aureus (MRSA) and coagulase-
negative Staphylococci, the most frequent causéslbfhave traditionally been treated with
vancomycin (18,19). Vancomycin is usually only effee against gram- positive bacteria
and is usually used in conjunction with an aminogbide. In implanted devices, tobramycin
is often used instead of gentamicin because ibiscommercially accessible in the United
States. The addition of an aminoglycoside may remxeral benefits. Although the clinical
significance of this is unknown, combining an angiyooside with a cell wall active drug
exhibits synergistic efficacy against gram-positipathogens (20,21) In theory, an
aminoglycoside might prevent the development ofjdesistance (22). The elution of other
antibiotics may be enhanced by an aminoglycosidenbreasing the permeability of bone
cement.

V. CONCLUSION

It takes a team effort from orthopaedic radiolagighicrobiologists, and infectious
diseases specialists to improve diagnostic yieldrgihe complexity of orthopaedic infection
diagnostic techniques. strengths and weakness#iffeyent diagnostic procedures. Although
extensive sampling must come before these techmigumel they may occasionally be
supplemented by molecular methods, culture-basethads remain the foundation of
diagnosis. The continued development of innovativaecular diagnostics should be the
main emphasis of future research.

A complete assessment of the inflammatory resparssieg radiologic imaging,
blood, synovial fluid, and histologic testing isquered to establish whether an infectious
disease is present. In the end, the diagnosistiobpaedic infections in the future will still be
based on a thorough evaluation of all availablerahiological and non-microbiological
evidence.

Due to the high local drug concentrations that wesed in lethal concentrations for
the microorganisms, daptomycin with tobramycin-leddgoly methyl methacrylate beads
can be an effective and safe bactericidal locabantic delivery system in biofilm-producing
bacteria, especially in recurrent or resistant {ietsc joint infections.
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