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ABSTRACT

Background: Surgical Site Infections (SSIs) are among the most common healthcare-
associated infections, contributing significantly to morbidity, prolonged
hospitalization, and increased healthcare costs. Despite advancements in preoperative
prophylaxis, SSI rates remain high, especially in abdominal surgeries. The use of
intra-incisional antibiotic administration, in addition to conventiona intravenous (1V)
prophylaxis, has emerged as a potentia strategy to reduce the risk of postoperative
infections. This study evaluates the efficacy of combining preoperative intra-
incisional and intravenous antibiotic administration in preventing SSIs in clean
abdominal surgeries, particularly herniarepairs.

Objectives: The primary objective of this study is to determine the impact of
preoperative intra-incisional antibiotic administration in conjunction with intravenous
prophylaxis in reducing SSIs. Secondary objectives include comparing the efficacy of
combined 1V and intra-incisiona antibiotic administration with IV antibiotics alone
and assessing associated risk factors influencing infection rates.

Methods: A prospective hospital-based observational study was conducted over 18
months at atertiary healthcare center. Patients undergoing clean abdominal surgeries,
including inguinal and ventral hernia repairs, were randomly assigned to two groups.
Group A (Control): Received standard IV antibiotic prophylaxis.

Group B (Test): Received both IV and intra-incisional ceftriaxone prior to surgery.
Wound inspections were conducted postoperatively on days 3, 6, and 9, and the
incidence of SSIs was documented. Data were analyzed using SPSS software, with
statistical significance set at p < 0.05.

Results: The study found a significant reduction in SSIs in the intra-incisiona

antibiotic group (Group B) compared to the control group. 29% of patients in Group

X



A developed SSls, whereas none in Group B had infections (p = 0.001). Additionaly,
postoperative complications such as erythema and wound discharge were more
prevalent in the control group. Patients receiving intra-incisional antibiotics exhibited
shorter hospital stays and lower readmission rates.

Conclusion: Intra-incisional antibiotic administration, combined with standard 1V
prophylaxis, significantly reduces SSI rates in clean abdominal surgeries. Given its
safety, cost-effectiveness, and improved patient outcomes, intra-incisional ceftriaxone
should be considered a standard preventive measure, particularly in hernia repairs.
Further large-scale multicenter trials are needed to generaize these findings across
different surgical disciplines.

Keywords: Surgical Site Infections (SSI), Antibiotic Prophylaxis, Intra-Incisional
Antibiotics, Intravenous Ceftriaxone, Hernia Repair, Postoperative Infection,
Surgical Prophylaxis, Risk Factors, Wound Contamination, Hospital-Acquired

I nfections
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INTRODUCTION

Approximately 0.5% to 3% of all surgical proceduresult in surgical site infections
(SSls), making them one of the most prevalent tides linked to healthcare. SSI rates in
Europe vary from 5% to 18%, with low-income natioeporting considerably higher rates.
SSIs impose important economic pressure on medgya@tems. Beyond financial
consequences, SSlIs significantly worsen patiertoougs, increasing the risk of mortality by
2 to 11 times, prolonging hospital stays, and dlegehospital readmission ratefs

Preventing SSIs remains a major focus in surgicattice. A recent Delphi
survey identified SSI prevention, particularly ibdaminal surgery, as the highest-
priority area for surgical guideline developnterilany hospitals employ SSI care
bundles, which are multifaceted infection controhtegies that have been shown to
reduce SSI rates by up to 40%, shorten hospitgsstnd lower costd. Surgeons
play a crucial role in intraoperative SSI reductistrategies, but aside from
prophylactic antibiotic administration, many intp@oative interventions have

demonstrated limited effectivenéss

Historically, antibiotics were used postoperativeytreat SSIs once infections
had developed. However, extensive research has rdgrated that preoperative
antibiotic prophylaxis significantly reduces SSkiatence, leading to widespread
adoption. The World Health Organization (WHO), @enters for Disease Control
and Prevention (CDC), and the National Institute Htealth and Care Excellence
(NICE) recommend intravenous (IV) antibiotics bemamistered before incision.
Research indicates that a single dose of an ambbial agent with a half-life long
enough to sustain activity during the procedurgeigerally sufficient, with re-dosing

needed only in cases of excessive blood loss domged surgery*®.
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The effectiveness of antibiotics depends on whesy thre administered.
Prophylactics are less effective if administered soon or too late (more than 120
minutes prior to or following incision), which magise the incidence of S$is’.
Antibiotics given within 120 minutes before incigidid not enhance the incidence of
surgical site infections, according to a meta-asialyon preoperative prophylactic
timing; nonetheless, best practices advise givimg®tics within 60 minutes before
surgery®>l’. However, despite these steps, SSI rates havedstayatively constant
over the past few decades, which calls for invaestig different preventative

strategies.

A major limitation of IV antibiotic administratiois its systemic distribution—
the drug initially disperses into the systemic aiation before reaching peripheral
tissues, resulting in suboptimal antibiotic concatidns at the incision site, where
infection risk is highest. Since bacterial preseatehe incision site during wound
closure is a key determinant in SSI pathogenessgarch has shifted toward methods

that enhance local antibiotic availabifity

One such promising alternative is intra-incisiomattibiotic infiltration, a
technique first introduced by Taylor in 1985This approach involves direct injection
of antibiotics into the incision site before sungeensuring a high concentration of
antimicrobial agents at the exact location wheratamination occuf$?% Intra-
incisional antibiotics not only provide immediatecélized protection, but they are
also systemically absorbed, offering additional teysc coverag®. Unlike IV
antibiotics, which must circulate through the blswdam before reaching the
incision, intra-incisional infiltration delivers &hiotics directly to the surgical wound,

where they exert their maximal effétt
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Numerous RCTs and meta-analyses have shown thad-imtisional
antibiotics are more effective than intravenous) (Iatment at preventing SSis. A
comparative study on hernioplasty patients fourat fireoperative intra-incisional
ceftriaxone significantly reduced SSI incidence paned to IV administration alone
(Pravindhas A, 20233 Similarly, a study evaluating preoperative irntreisional
cefotaxime in surgical patients found that SSlgateere significantly lower in the
intra-incisional group compared to those receivordy IV antibiotics (Balraj G,
202371, Meta-analyses further confirm that combining IWidaintra-incisional
antibiotics results in the lowest SSI rates, withketmnidazole-based regimens

demonstrating particularly high efficacy (Yao J23§>

Despite promising results, intra-incisional anttioprophylaxis is not yet
widely adopted due to concerns regarding standatidiz of dosages, potential tissue
toxicity, and procedural feasibility (Patil AN, 28)f°. However, given the growing
burden of SSI and the limitations of IV antibiotiedone, further research into

multimodal prophylactic strategies is essentialdigalM, 2020%".

Resear ch question:

To compare the standard practice of administerimgavenous antibiotic
prophylaxis alone with the effectiveness of comiwgnpreoperative intravenous and
intra-incisional antibiotic administration in prexeng surgical site infections in clean

abdominal surgeries, including open inguinal arietoventral hernia repairs.
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OBJECTIVE OF THE STUDY

PRIMARY OBJECTIVE:
 To study the effect of combining preoperative isitrasional administration

with intravenous antibiotic in the prevention ofgigal site infections.

SECONDARY OBJECTIVE:

» To compare the efficacy of pre operative combineavenous and intra-
incisional antibiotics administration with intravars alone in preventing

surgical site infections during abdominal surgeries
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REVIEW OF LITERATURE

SURGICAL SITE INFECTIONS

Within 30 days following surgery, surgical sitddations (SSIs) can arise at
the procedure site or within the affected anatome@a, representing a large
subgroup of healthcare-associated infecfionBecause these illnesses are divided
into many groups, medical practitioners have a -emjhnized framework for

managing and preventing them.

Surgical wounds can be divided into four primaayegories by the CDC, each
with a different infection risk level. Clean wounasust be handled carefully,
especially during drainage operations, as theyuanefected surgical sites and show
no inflammation symptoms. Clean-contaminated wouads surgical procedures
performed in the gastrointestinal, genitourinanypalmonary systems under aseptic
settings with a low risk of infection. Acute inflamation or small lapses in sterility
make contaminated wounds more vulnerable to irdactiFinally, traumatic injuries
with insufficient initial care, preexisting infeofis, or contamination by foreign

objects are examples of unclean or infected wotinds

SSiIs are classified into three groups based on degith: superficial, deep, and organ

space. A distinct management strategy is requiveddch of these categores
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Table 1. CDC classification of surgical wound infeitons.

Classification

Definition

Criteria

Superficial Incisional

SSI

Infection occurs within 30 days aft

the operation and involves only sk

and subcutaneous tissue of the

incision.

gPurulent drainage, with or
imnvithout laboratory
confirmation, from the

superficial incision.

Deep Incisional SSI

Infection occurs within 30 days aft
the operation and involves deep s
tissues, such as fascial and muscl

layers.

gPurulent drainage from the
biteep incision but not from
ghe organ/space componen

of the surgical site.

Organ/Space SSI

Infection occurs within 30 days aft
the operation and involves any pa
of the anatomy (e.g., organs or
spaces) other than the incision,
which was opened or manipulated

during the operation.

ginfection involving any part
rof the anatomy (e.g., organ
or spaces) other than the
incision, which was opened
or manipulated during the

operation.

L7
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Figure. 1 Levels of Surgical Site Infection.
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Only the skin or subcutaneous tissue is affecteduperficial SSls, typically
manifest during the first 30 days after surgeryteAfsurgery, deep incisional SSls
infiltrate deeper structures, including muscle &astia, within 30 days or up to a year
if an implant is present. The most severe type ®isSorgan space SSlIs, are more
likely to cause morbidity and death. In implantassthese infections can develop
within 30 days or up to a year, affecting interoajans or body cavities that are

changed following surgef$
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RISK FACTORS:

SSIs are caused by several factors, including reshth age,
immunosuppression, obesity, diabetes, the effentis® of antimicrobial prophylaxis,
tissue conditions at the surgical site (such apthsence of foreign material), and the
degree of wound contaminatfdnAcross a variety of surgical procedures, obdsity
been identified as a significant risk factor focri@ased rates of surgical site infections
(SSls). Patients with obesity were more likely ®velop SSls for the majority of
surgical procedures, according to a nationwide esurthat included over 387,000
patients. The incidence of SSls, for example, @portionately with body mass
index (BMI) among 16,473 patients who had mastegtorates were 4.66% for
patients with a BMI of 20-25, 7.06% for those watiBMI of 30—40, and 10.58% for
those with a BMI above 40. In a similar vein, amm®nation of 29,603 laparoscopic
cholecystectomy procedures revealed a clear liriwd®n elevated BMI and higher
SSI rates, with infection rates of 8.57% for patsewith a BMI between 20 and 25,
10.62% for those with a BMI between 30 and 40, aiAd 1% for those over 40
While certain risk factors, like obesity, tobacceep and hyperglycemia, can be
changed to prevent surgery potentially, other fesitors, like advanced age, cannot
be changed and must be carefully taken into accedm@n deciding on the best

surgical strategy for a patiéft®
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Table 2. Modifiable and Nonmodifiable Patient-Relagd Factors Associated with

Surgical Site Infections

Factor Pathophysiology
Hyperglycemia impairs the innate immune system praimotes
_ glycosylation of proteins, which compromises wouhdaling.
Diabetes _ _ _ _
Diabetes can lead to higher perioperative glucoseels and
hyperglycemia that is more difficult to treat.
Immunosuppressive

medications and

Immunosuppressive clinical conditions or medicaiaiminish the

inflammatory phase of wound healing

conditions
Malnutrition can decrease collagen synthesis, dation formation
in surgical wounds, and result in poor tissue Ingali
N Hypoalbuminemia weakens innate immunity by prongptin
Malnutrition _ o o
macrophage apoptosis and diminishing macrophageaton. Low
albumin also accelerates the seepage of intefstiti@ into the
surgical wound and promotes general tissue edema.
_ Adipose tissue has less blood flow, which inhiltiie delivery of
Obesity o
oxygen and antibiotics.
Preoperative Prior to elective surgery, recognize and treatrdéctions (even if
infections they are distant from the surgical site).

Tobacco use

Tobacco use causes vasoconstriction, which can rggeg to
alterations in collagen metabolism, decreased rmflatory,

response, and relative ischemia.

Patient-related, nonmodifiable

Age

The skin’s basement membrane and dermis thin witteasing age

and the skin loses its reserve of cutaneous blesdels and nerve

that diminish wound healiRg?’.

Page 9
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History of prior skin _ _ ) ] _ o
_ A history of skin and soft tissue infections may ibdicative of
and soft tissue | o ) _ _ -
_ _ issues with inherent immunity and propensity fdeation.
infections

History of radiation | Treatment with radiation induces underlying tissigury and

therapy inhibits wound healing.

Table 3. Modifiable Operation-Related Factors Assaated With Surgical Site

Infections
Factor Pathophysiology
Raising the amount of microorganisms in the opegatioom
Airborne environment provides additional opportunity for gioal site

contamination infection. Most of the airborne pathogens are gateer by

persons in the operating room and their movements.

Anticoagulants may generate continual oozing ofiticésion and
Anticoagulation
slow wound healing.

Blood transfusions impair macrophage activity amfluence
Blood transfusions
infection risk.

17

Diminished tissue oxygenation lends itself to dasesl oxidative

killing by neutrophils and impaired tissue healiingm depleted
Decreased tissue
epithelialization, neovascularization, and collag@mation. Low
oxygenation
oxygen settings can curtail the efficacy of periagige

antibiotics.

Foreign material stimulates inflammation at thegsal site and
Foreign material
raises the risk of surgical site infection.
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Operation length

Longer operative time is associated with higher agento wound
cells, wound contamination, and exposure to thesidei

environment.

Perioperative hypothermia weakens immune systenteqion

Perioperative against surgical wound contamination: vasocongiricteads tg
hypothermia impaired tissue perfusion and less access for kayune cells,
less motility of key immune cells, and decreased fmrmation.
Cellular functions of bactericidal activity, leukdge adherenc
chemotaxis, and phagocytosis are enhanced by mnsatid
Postoperative
glycemic control, suggesting a direct relation bedw elevated
hyperglycemia

4%

blood glucose and cellular function deficits.Thedationship is

observed in patients with and without a diagnobdiabetes.

Surgical technique

Wound healing is decreased by leaving behind deathtissues,
inadvertent entry into hollow viscera, inadequaleotd supply
maintenance, rough manipulation of tissue, misplad®ins and

sutures, and unsuitable postoperative wound care.

Wound care

Wounds that remain uncovered following surgery caa
contaminated, or uncontrolled drainage can dimitighintegrity

of the surrounding skin.
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Wound
contamination from

patient’s own flora

Wound classification delineates the degree of coimation of &
surgical wound at the time of the operaftorSkin preparatio
and perioperative antibiotic administration redumet do not
eliminate the introduction of microorganisms at thergical
site.Shaving leads to microscopic cuts in the gkat can becom
niduses for bacteria to multiply.Without appropeiatrapes an
barrier devices, bacteria from hair follicles arekger skin layer

can recolonize the surgical site.

—

o

[

Wound
contamination from
operating room

personnel

Transition of microorganisms from the surgical pargel’'s shoes

mouths, or body can contaminate surgical wounds.

Microorganisms from the hands of health care wakier the
operating room can move onto the patient and oiperdield if

personnel do not perform appropriate handwashirgjoming.

Wound
contamination from

surgical instruments

Sterilization eliminates all microorganisms on therfaces o
surgical instruments. Using insufficiently ster@ tools can leal

to pathogen transmission.
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Fig 2. Factors that contribute to the risk of SSI
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Microbiology of SSI

The main cause of surgical site infections (S&d)acteria. Staphylococcus
aureus, Pseudomonas aeruginosa, Serratia marcesGamgnebacterium spp.
(diphtheroid's), Moreover, anaerobes like Prevatsppp. and Peptoniphilus spp. are
among the most frequently isolated pathod®rBurthermore, Enterococcus species
and coagulase-negative Staphylococci are commokgd to SSIE. The nature and
location of the surgical procedure significantlypact the microbial makeup that
causes infectiold. Although the surroundings of the operating roanmedical staff
can also cause infection, many of these pathogemderived from the patient's
natural microbiot®. For example, Staphylococcus aureus is the mostnmm

pathogen in the majority of SSIs, accounting foer80% of casés and is especially
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linked to SSls after breast cancer suréfergurgical procedures that involve hollow
organs expose the surrounding tissues to anaeldidmedBacillus fragilis, Gram-
positive species like Enterococcus spp., and Gragative bacteria like Escherichia

coli®®,
Pathogenesis of SSls

After surgery, SSls can develop for a varietyedsons. An infection may be
external, brought in by surgical tools, the op@@troom, medical personnel, or
endogenous, resulting from the patient's skin flama open viscus, or deep tissue
contamination. Prior to full closure, microorgangsmay also infect the wound after
surgery. SSI can occasionally be caused by haeerbog dissemination from a

distant infection site, especially in individualdevhave prosthetic implarifs

The type of surgery influences the major bactespécies causing SSI.
Staphylococcus aureus, including MRSA, is the nmsivalent infection in clean
surgical operations that do not involve the gastestinal or genitourinary tract and is
frequently linked to worse clinical outconi&$. Conversely, hollow organ
procedures like appendectomies, colorectal, gastdehal, biliary tract, and
urological surgeries expose tissues to anaerobeterdeoccus spp., and Gram-

negative bacteria like Escherichia coli, Klebsialfp., Proteus spp., and Enterobacter

spis-

Because they are naturally present in the orophargnaerobic pathogens
such as Peptostreptococcus spp., Propionibactesjpom Prevotella spp., Veillonella
spp., Bacteroides spp., and Clostridium spp. aquiently used in head and neck
surgerie®. Aerobic and anaerobic microbes coexist in polyobial surgical site

infections (SSIs), commonly seen in surgeries wwgl the oropharynx, axilla,
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perineum, and gastrointestinal systems. Candida&iepemay occasionally also

contribute to polymicrobial SS1%
Factors Influencing SSI Development
The likelihood of an SSI is determined by four miators:

1. Bacterial Load (Inoculum Size)

Procedures involving areas with high bacterial nation are at greater risk
for SSlIs. For example, the distal small bowel cimstd 03—16 bacteria/mL, while
the right colon harbors 291 bacteria/mL, and the rectum and sigmoid colon may
contain up to 1¥-10"2 bacteria/g of stool from approximately 600 differe
microbial species. Similarly, the female genitactrharbors 19-10' bacteria/mL,
increasing the risk of infection during gynecolaisurgerie€4°.

2. Bacterial Virulence

A bacterial strain's virulence determines the pbdlig of generating an SSI.
Certain bacteria can cause serious diseases \gita jtiny inoculum. For example,
with a low bacterial load, Streptococcus pyogert@sstridium perfringens, and
Staphylococcus aureus can develop necrotizing tiofex that advance quickly.
Bacteroides fragilis and Escherichia coli are twameples of bacteria that can
display synergistic pathogenicity, leading to meexere infections when present
together in significant numbéfs Additionally, antibiotic resistance contributes t
bacterial pathogenicity. Patients with recent h@dpiadmissions, prolonged
preoperative stays, or prior antibiotic use are embkely to harbor resistant

bacteria, increasing their risk of developing am°%S
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3. Microenvironment of Site of the Surgery

Conditions at the surgical site can facilitate atien even in cases of low
bacterial load. Factors such as hemoglobin levieésnatoma formation, foreign
bodies, necrotic tissue from excessive electrocpusad excessive traction pressure
can compromise tissue integrity, making it easier bacteria to establish
infectior®4% Additionally, dead space in the wound can accateuserosanguinous
fluid, creating an ideal environment for bactemmbwth while limiting the host's
immunological response efficiency.

4., Host Immune Response
The capacity of the host to combat infection degemd intrinsic and acquired

immune defenses. The intrinsic immune responseeisetically determined and
cannot be altered, whereas acquired immune dystumaobay result from chronic
conditions such as diabetes mellitus, chronic kyddisease, liver disease, or lung
disease. Additionally, acute factors like hypergiyia, hypoxemia,
hypoalbuminemia, hypothermia, or acute anemia eapair wound healing and
immune function, increasing susceptibility to 35Is

Once a wound is contaminated, a prolonged inflataryaresponse may
ensue, characterized by sustained complement #otivaand an influx of
polymorphonuclear leukocytes (PMNSs) into the affectissue. Monocytes release
proinflammatory cytokines, and mast cells secretetenin, leading to vasodilation
and increased vascular permeability. These prosess#ribute to the classic signs of

inflammation—redness (rubor), swelling (tumor), thalor), and pain (dolor).
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Signs and Symptoms of Surgical Site Infection (SSI)

Common indicators of SSI at the incision site ude purulent
discharge, tenderness, localized swelling, redraasd,warmth. Symptoms typically
appear within the first postoperative week. Sup&ffiSSIs manifest with localized
signs of infection, while deep and organ/space 3%y show less obvious signs
initially. In these cases, the first noticeable gyoms could be purulent wound
drainage, unexplained fever, or abnormal laboratesults, such as increased C-
reactive protein (CRP), blood sedimentation rat&REB pro-calcitonin levels, or

elevated white blood cell count. Systemic inflamonaresponses may also octur

If an incision site shows dehiscence, tendernas&ver, infection is
likely, especially if microorganisms are identiffédHowever, Sandy-Hodgetts eb3l
suggest that some cases of dehiscence may be donentmfectious factors like
obesity or chronic disease. For deep-seated oneamjated SSls, a thorough clinical
examination is crucial. This includes evaluating furgical site, conducting imaging
tests (X-rays, MRI, CT, ultrasound), blood cultyréissue biopsies, or surgical
sampling to confirm infection. According to the ECDnearly half of all reported
SSis are superficial (50%), while 30% involve déspues, and 20% affect organs or
spaces. However, infection distribution varies aelpeg on the type of surgery and
the surveillance system used. Deep and organ/sipdeetions may appear more
frequently when monitoring only hospitalized patgenin procedures with short
hospital stays, such as cesarean sections, most é88ldiagnosed after hospital

discharge".
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Over time, SSI symptoms can become more pronouaedvidespread (Fig.

1). Since skin naturally harbors microorganisms, phesence of bacteria alone does

not confirm an SSI. Nonetheless, wound cultures assist in determining the

causative agent in patients exhibiting symptomanfection (Appendix 2). Positive

cultures from aseptically obtained fluid or tissas,well as evidence of an abscess or

infection verified by histological or radiograplevaluation, are the most trustworthy

markers of an S&1. SSI symptoms may take days, weeks, or even atgeaanifest

fully, particularly if foreign objects (such as stal wires or prosthetic joints) are left

in the body?®.

Table 4. Clinical Signs and Symptoms of Surgical & Infection (SSIp*-56

Superficial SSI Symptoms

Deep SSI Symptoms

Organ/Space SSI

Symptoms*

Pain and tenderness at the

incision site

Increased pain at the

surgical site

Purulent discharge from |a
drain inserted into an organ

or body cavity

Localized swelling and

hardening

Spreading swelling and
induration around the

incision

the affected
body
(diagnosed via imaging or

biopsy)

Abscess in

organ or spage

Warmth and redness of the

wound

Increased redness and

warmth at the surgical site

Direct evidence of infectio

found during surgery

Purulent drainage

Purulent discharge from thg¢

1%

incision

Unexpected  postoperative
fever with worsening woun

pain or dehiscence

Cellulitis confined to the

incision and nearby tissues

Expanding cellulitis at the

surgical site

Abnormal blood test results
(elevated CRP, WBC, BSR,

pro-calcitonin)
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Obvious superficial wound | Deep wound abscess or | pgsitive results from bload

abscess necrotizing fasciitis cultures, deep tissue

Incision edges separating, | | ot biopsies, ~ or  surgical
ostoperative fever -
exposing deeper tissues sampling

*Organ/Space SSlsaffect areas beyond the incision site, involvingginal structures
manipulated during surgery.

Abbreviations: CRP—C-reactive protein; WBC—white blood count;RBBSblood
sedimentation rate.

Prevention of Surgical Site Infection (SSI)

The introduction of antibiotics markeal significant advancement in
preventing wound infections. The concept of propbiit antibiotics was developed
in the 1960s when research demonstrated that ati¢dbimust be present in the
bloodstream at sufficient levels during the timeimcision to effectively prevent
infectior®. There is a consensus that prophylactic antitsodiee recommended for
clean-contaminated and contaminated wounds. Inscakdirty wounds, antibiotics
serve as a treatment rather than prevention shreenfection is already present. The
use of prophylactic antibiotics in clean surgicalogedures remains debated.
However, there is no doubt about their necessityclean surgeries involving
prosthetic device implantation, as an infectionsuth cases could be catastrophic.
The role of prophylactic antibiotics in clean surge like breast surgery is still under

discussiorf>°
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For prophylactic antibiotics to be effective, thayst:

« Targetbacteria most likely to cause infection#n a given procedure.

Havegood tissue penetratiorto reach the surgical site.

+ Becost-effectivewhile minimizing disruption of natural body flofe.g., gut
microbiota).

+ Be administered at the correftisage and timingto ensuregherapeutic

levels are present at incision timg¢CDC, 1996).

Timing of Antibiotic Administration:
+ Intravenous administration 30 minutes before incisdn is recommendeds3.
« Antibiotics should not be given more than 2 hours before surggr
« Forcolorectal surgery, prophylaxis also involvelsowel clearance using
enemasandoral non-absorbable antibioticstaken one hour preoperatively.
+ In high-risk cesarean deliveries antibiotics should be giveammediately

after clamping the umbilical cord (CDC).

Table 5. Recommendations for Prophylactic Antibiotts Based on Expected

Pathogen§°
. Recommended
Surgical Procedure Expected Pathogens o
Antibiotic

Orthopedic surgery (including

prosthesis insertion), cardiac | Saphylococcus aureus,

surgery, neurosurgery, breast | Coagulase-negative Cefazolin (1-2 g)
surgery, non-cardiac thoracic | staphylococci

procedures

Appendectomy, biliary Gram-negative bacilli, Cefazolin (1-2 g)
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procedures

anaerobes

Colorectal surgery

Gram-negative bacilli,

anaerobes

Cefotetan (1-2 g) of
Cefoxitin (1-2 g) +

oral neomycin (1 g)
and erythromycin (1
g) (3 doses starting
19h preoperatively)

Gastroduodenal surgery

Gram-negative bacilli,

streptococci

Cefazolin (1-2 g)

Vascular surgery

Saphylococcus aureus,
Saphylococcus epidermidis,

gram-negative bacilli

Cefazolin (1-2 g)

Head and neck surgery

Gram-negative bacilli,
enterococci, anaerobes, groy

B streptococci

[Cefazolin (1-2 g)

Obstetric and gynecological

procedures

Gram-negative bacilli,
enterococci, anaerobes, groy

B streptococci

[Cefazolin (1-2 g)

Urologic procedures

Gram-negative bacilli

Cefazolin (1-2 g)

Preoperative Preventive Measures

Preoperative planning plays a crucial role in reagSSI risk. This includes:

1. Assessing the patient's overall health before surge

2. Optimizing nutrition, hemoglobin levels, and flugdectrolyte balance.

3. Encouraging weight loss in obese patients.

4. Preoperative showering and scrubbing with antisepbap the night before

surgery to lower skin infection.
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5. Cleaning the surgical site only in the operatingmoimmediately before
incision.

6. Postponing surgery if the surgeon has open woundsfextions on hands or
arms.

7. Minimizing preoperative hospitalization to preveaionization with hospital-
acquired microbes.

8. Providing appropriate prophylactic antibioticslae torrect timing and dose.

9. Ensuring tetanus prophylaxis where necessary.

10. Bowel preparation (controversial) for colorectatggry.

Updated Recommendations for SSI Prevention (CDC & NCE, 2008162

PREOPERATIVE PHASE

Decisive Period:

. The first 4 hours after the incision is criticak bacteria can establish in

tissues before immune defenses respond.

* Antibiotic prophylaxis should be administered toimtain therapeutic levels

during this period, preventing a 6% risk of infecti

Antibiotic Prophylaxis Recommendations:

Administer before:
»  Clean surgeries involving prosthesis placement
* Clean-contaminated procedures

«  Contaminated procedures
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Timing:
« Asingle intravenous dose at the start of aneshesi
* If using a tourniquet, administer earlier.
Avoid prophylactic antibiotics in:
e Clean, non-prosthetic, uncomplicated surgeries.

*  Extending antibiotics beyond 12 hours or until dsdines are removed.

Choice of Antibiotic:

*  Aerobic infections— Cefazolin

e Cephalosporin allergy> Clindamycin

*  MRSA risk— Vancomycin

*  Anaerobic infections~ Bacteroides coverage

* Intestinal surgery-» Cover gram-negative rods & anaerobes

Additional Preoperative Measures:
*  Showering with soap or chlorhexidine before surgery
*  Hair removal only if necessary, using electric péps (not razors).
*  Minimizing unnecessary movements of staff in theraging room.
*  Proper hand hygiene and avoiding jewelry/artificialls for surgical staff.

INTRAOPERATIVE MEASURES

»  Keep the operating room's ventilation at positixespure
* Atleast 15 air changes per hour, including threstf air changes.

*  Ensure doors remain closed to prevent contamination
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»  Use properly sterilized surgical instruments, air@dlash sterilization except

for immediate use.

e Limit the number of personnel in the operating rotanreduce airborne

contamination.

*  Use ultra-clean air environments for orthopediclanpsurgeries.

»  Perform regular disinfection of operating room aods and floors.

Surgical Techniques:

* Hand hygiene: Perform a 5-minute scrub before trs¢ Surgery and a 3-

minute scrub for subsequent cases.

*  Use sterile gowns and gloves, considering douldead for high-risk cases.

*  Avoid non-iodophor incise drapes unless using itdopmpregnated ones.

* Use antiseptic skin preparation (chlorhexidine ovigone-iodine), ensuring

complete drying if alcohol-based solutions are used

 Maintain normothermia, oxygenation (FiO2 80%), apdrfusion during

surgery.

*  Avoid unnecessary insulin in non-diabetic patidatanfection control.

. Use appropriate antiseptics before wound closure.

POSTOPERATIVE MEASURES

»  Dressing care: Use aseptic non-touch techniqguesdand dressing changes.

. Cleansing wounds with sterile saline for the f#8t hours, then tap water if

the wound is open.
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»  Patients can shower safely after 48 hours postesyrg
*  Avoid topical antimicrobial agents on healing wosnd

Do not use outdated antiseptic solutions (e.g.pEusercuric antiseptics) for

secondary healing wourfis®
ROLE OF ANTIBIOTICS IN INFECTION MANAGEMENT

Antimicrobial therapy plays an important role inthbb@reventing and treating
surgical infections. Its main work is limiting ofirainating pathogenic organisms
until the host's immune system can clear the imdact When selecting an
antimicrobial agent, key factors include cost-difamess, toxicity, and effectiveness.

An effective antimicrobial must:
1. Be proactive in combating the infections of intéres
2. Reach the infection site at adequate concentrations

3. Maintain therapeutic levels for an appropriate tara

Antibiotics are necessary, but they can also middeus. Idiosyncratic side
effects include allergic reactions while organ-dging side effects include renal
toxicity and ototoxicity from aminoglycosides andhphotericin B. Furthermore,
drugs cause microbial flora to undergo selectioesgure, which fuels antibiotic
resistance, a growing issue in hospital environsemhe cost of the medication
should not be the only factor taken into accourdmistering fees, clinical time,
fluids via intravenous infusing lines, and sunagilte expenses are all included in the

overall cost.
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Distribution of Antimicrobial Agents ©°

An antibiotic must reach the infected tissue atdpeutic levels to effectively
treat localized infections. To prevent bacteriakelepment, the concentration of the
drug in tissue should ideally be higher than th@imum inhibitory concentration

(MIC).

Factors affecting antibiotic distribution:

*  Protein binding: Only the unbound fraction of an antibiotic can sroapillary

walls and act against bacteria.

e Lipid solubility: Affects penetration into tissues.

Table 6. Specific sites of antibiotic distribution:

Body Compartment | Key Considerations

Protein binding and excretion rate determine aotibi
half-life. Highly protein-bound antibiotics haveniger
Blood half-lives. The efficacy of penicillins, cephalosprs, and
other cell wall inhibitors depends on the time setavels

remain above MIC, rather than peak concentration.

Many antibiotics achieve high urinary concentrasi¢b0—
200x serum levels). Exceptions include erythromyd
Urine chloramphenicol. Treating urinary infections inaen
compromised patients can be more challenging due to

reduced antibiotic concentration.
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Biliary concentrations of certain penicillins (g.gafcillin,
piperacillin, azlocillin) and cephalosporins (e @efazolin,
Bile
cefamandole, cefoperazone, cefadroxil) often exseeaim

levels.

High serum levels and low protein binding favostis
Intestinal Fluids &
penetration. However, bound antibiotics may not be
Tissues
available for bacterial inhibition.

Principles of Antibiotic Therapy

1. Targeted therapy — Choose an antibiotic based enstnsitivity of the

organism.

2. Proper dosage — Ensure the drug reaches peak ¢@imen at the site of
infection.

3. Direct contact — Antibiotics must physically reable pathogen.

4. Dosing schedule — Administer based on half-life alnghination route.

5. Bactericidal preference — Combine antibiotics owlyen synergistic effects
are beneficial.

6. Synergy when needed — Combine antibiotics only wdyergistic effects are
beneficial.

7. Avoid antagonism — Do not use antibiotic combinagighat counteract each
other.

8. Narrow-spectrum choice — Use the most specifidoaottc to limit resistance.

9. Monitor side effects — Balance risks vs. benefits.
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10. Appropriate duration — Prolonged therapy increassistance risk, while short

therapy may not eradicate the infection.

If a single effective, non-toxic antibiotic can peat or eradicate early infections,

chemoprophylaxis is often succes$tul
Prophylactic Antibiotics*

Since their discovery, antibiotics have been @luici preventing infections in
surgical practice. Over the past 25 years, the rmapoe of prophylaxis has been
increasingly recognized. The primary goal is maimie high antibiotic levels at the

surgical site to reduce postoperative infectiok.ris
Selection and Administration of Prophylactic Antibiotics’?
An ideal prophylactic antibiotic should:

«  Effectively target expected pathogens.
* Achieve therapeutic tissue levels.
e Have minimal side effects.

. Be cost-effective.

The hospital environment and expected wound flioffuence antibiotic
selection, but coverage should primarily target omn postoperative pathogens.
First-generation or third-generation cephalosposres generally sufficient for clean

and clean-contaminated procedures.
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When to Administer Prophylactic Antibiotics”3

The longer the interval between infection and desahe less effective

preventive antibiotics are.

*  Optimal timing: Administer before taking incisior® 3ninutes (not before 2

hours).

*  For long surgeries: Re-dose every 1-2 times thg'sifualf-life to maintain

adequate tissue levels.
»  For clean surgeries: A single, high-dose, longractntibiotic is preferred.

*  For contaminated wounds: Extend prophylaxis onlgmvgross contamination

occurs (e.g., ruptured viscus, traufia)
Common Prophylactic Antibiotié¢s

An ideal prophylactic agent should balance saetg efficacy. Commonly

used classes include:
p-Lactam Antibiotics

The largest group of antibiotics is characteriagd four-memberefl-Lactam

ring. Includes penicillins, cephalosporins, mondaars, and carbapenems.
Penicillins

*  The firstp-lactams are derived from Penicillium notatum.

*  Molecular modifications have expanded antibactextilvity.
Cephalosporins

*  The largesp-lactam subgroup, produced Bgphal osporium fungi.
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»  Each generation broadens the spectrum of activity.

Table 7. Cephalosporins

Generation

Examples

Spectrum of Activity

First-Generation

Cephalothin, Cefazolin,

Effective against gram-positive
organisms (e.g., Saphylococcus,

Sreptococcus).  Ineffective against

negative organisms

Table 8. Other Antibiotic Classes

Cephalexin _
anaerobes and many gram-negative
bacteria.

Second- Cefoxitin, Cefuroxime, Increasedgram-negative coverage
Generation Cefotetan andmoderate anaerobic activity
Cefotaxime, _
Third- Resistant to p-lactamases strong
_ Ceftizoxime, gram-negative activity, but poor
Generation _
Fourth- Broad-spectrum, effective against
_ Cefepime, Cefpirome | poth gram-positive and gram-
Generation

Class Examples Key Features
Effective against MRSA,
Glycopeptides | Vancomycin Clostridicides difficile. Used for
pseudomembranous colitis
Meropenem, ErtapenemBroad-spectrum, B-lactamase
Carbapenems _ resistant, effective againsierobes
Imipenem
& anaerobes
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Imidazoles Metronidazole

Strong anaerobic activity (e.g.,
Bacteroides, Clostridia). Used for
intra-abdominal & gynecological

infections.

Aminoglycosides | Gentamicin, Amikacin | negative bacteria Ototoxic &

Effective against aerobic gram

nephrotoxic.

. Doxycycline, Broad-spectrum, effective against
Tetracyclines
Minocycline Rickettsia, Chlamydia, Mycoplasma.
Ciprofloxacin, Effective against gram-negative
Quinolones _ bacteria, some  gram-positive
Ofloxacin

activity.

RELATED STUDIES:

1.

Singh A (2019% evaluated the effectiveness of preoperative imesional

infiltration of ceftriaxone in reducing surgicaltesiinfections (SSI) and found
that administering ceftriaxone directly into thecision site before surgery
dramatically reduced the number of SSI. For thal,tri20 patients were
randomized to one of two equal groups, contrastitrg-incisional delivery of

ceftriaxone prior to surgery (Group B) with the weentional single-dose
intravenous administration (Group A). The findirgi®owed that whereas only
5% of individuals in Group B experienced SSI, 258patients in Group A did

. Escherichia coli was the most frequently foundhpgen, accounting for
72.22% of SSlIs. In addition, hospital stays forigregs who contracted an
infection were almost twice as lengthy as thoserfdividuals who did not. The

study concluded that preoperative intra-incisiaretriaxone administration led
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to a statistically significant reduction in SSlesitacross various wound classes,
with a P value of less than 0.005, highlighting pistential as an effective
preventive strategy.

In a study conducted by Patil AN (2018)o evaluate the effectiveness of
intravenous versus intra-incisional cefotaxime pegative single doses in
avoiding surgical site infections (SSI) after suygillowing appendicectomy,
it was observed that intra-incisional administratemuld be a viable alternative
to systemic antibiotic use. Sixty individuals wittncomplicated appendicitis
were randomized into two equal groups for the st@iye gram of cefotaxime
was administered intravenously to Group B and intigionally to Group A.
Following surgery, from day three until the sutuvesre removed, the incision
sites were checked every other day. According o risults, only 3.3% of
patients in Group A and 13.3% in Group B experien&Sl, although the
difference was not statistically significant (p >0%®). The presence of SSI
prolonged the hospital stay of affected patiente $tudy concluded that while
both administration routes were effective, intré8ienal cefotaxime
demonstrated a trend toward reducing SSI ratesselhvesults suggest a
potential strategy for minimizing systemic antiliotusage in abdominal
surgery patients, thereby reducing unnecessarfiatiti burden.

In a meta-analysis conducted by Lalla SC (2628) evaluate the risks and
benefits of antibiotic prophylaxis (AP) in dermatgic surgery, it was found
that AP significantly reduces the risk of surgisék infections (SSI) without
increasing adverse events (AEs). The study systeafigitreviewed randomized
controlled trials (RCTs) from multiple databasesalgzing 12,958 surgical

wounds from 12,698 participants undergoing electidean and
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clean/contaminated surgical procedures. The resdésnonstrated that
postoperative SSIs were significantly lower in &ié group (3.4%) compared
to the control group (7.4%), with an incidence ra#io (IRR) of 0.48,
indicating high-certainty evidence. Subgroup analy&urther highlighted
substantial reductions in SSI risk for Mohs micaggric surgery (IRR 0.22),
dermatologic surgery (IRR 0.29), and plastic orabtesurgery (IRR 0.60).
Notably, the use of AP did not lead to a significentrease in adverse events.
The study concluded that while AP effectively lose3SI rates in clean and
clean/contaminated cutaneous surgical proceduiesise should be carefully
weighed against factors such as cost, potentiad) dnteractions, antibiotic
resistance, and surgical contexts with inherermtly infection risk.

In a study conducted by Inderchand S (202t assess the systemic absorption
and effectiveness of antibiotics administered at ititision site, it was found
that locally administered antibiotics provide higloncentrations precisely
during the period of maximum contamination. Thiatigibuted to the antibiotic
binding to the tissues along the incision, ensusogtained local availability.
The study involved two groups, with Group 1 showmgignificantly higher
incidence of surgical site infections (SSI) at 24.@¢ompared to only 1.7% in
Group 2. Although the difference in SSI rates watable, the P value was
greater than 0.05, indicating statistical insigrafice. Additionally, 3.33% of
patients in Group 1 required resuturing, whereapatents in Group 2 needed
resuturing, though this difference was also notistteally significant (P >
0.05). The study concluded that incision-site aatib administration could
potentially reduce SSI rates, although further aed®e is necessary to establish

statistical significance and confirm its broadenickl implications.
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In a study conducted by Dogra B (20¥3)o compare the efficacy of
preoperative intra-incisional antibiotic infiltrati with prophylactic parenteral
antibiotic therapy in reducing surgical site infens (SSI), it was found that
intra-incisional administration provided betteranfion control than intravenous
administration alone. This randomized controlleadgtinvolved 120 patients
divided into three groups of 40 each. Group A neeeilocal infiltration of 1
gram of cefotaxime around the incision site 20 rtesubefore anesthesia
induction, Group B was administered a single ddsé& gram of cefotaxime
intravenously 20 minutes before the surgical incisiand Group C received
both intra-incisional and intravenous cefotaximéeTstudy included patients
aged 20-60 years undergoing clean or clean-conédednprocedures lasting
less than two hours, while patients with diabeteshose on steroid therapy
were excluded. The results showed that the ovier@tlence of SSI was 10% in
Group A, 18% in Group B, and only 2.5% in Group e infections were
predominantly caused by gram-positive bacteriahwethicillin-Sensitive
Staphylococcus aureus (MSSA) being the most fretjuésolated pathogen.
The study concluded that intra-incisional antilwoinfiltration was more
effective in reducing SSI than intravenous admiaigin alone, and the
combination of both methods resulted in the lovirefgiction rate. Furthermore,
there was no significant correlation between theatiion of surgery and SSI
incidence in this study.

In a study conducted by Narayana V (2624p evaluate the efficacy of
preoperative intra-incisional infiltration of cafirone in reducing surgical site
infections (SSI), it was found that this methodvided a significant advantage

over traditional intravenous administration. SSilcamts for 20% of all
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hospital-acquired infections in surgical patietegding to increased healthcare
costs and patient dissatisfaction. Initially, artilts were administered
postoperatively to treat established infectionst prophylactic use through
intravenous and intra-incisional routes has sineenbintroduced. While IV
antibiotics distribute across systemic and perighpools, resulting in lower
concentrations at the wound site, intra-incisiaongltration ensures a high local
concentration when the wound is most vulnerablantection. This study,
conducted at the Vydehi Institute of Medical Scesn@nd Research Centre
from July 2022 to June 2024, analyzed multiple dest including gender
distribution, SSI incidence, duration of surgeryltered organisms, wound
classification (clean, clean-contaminated, contameit), SSI categories, timing
of SSI onset, and its prevalence among diabetiégeqtat The findings
confirmed that intra-incisional ceftriaxone admirasion significantly reduced
SSI rates, reinforcing its potential as a supenwoethod for prophylactic
antibiotic administration in elective and clean afmihal surgeries.

In a meta-analysis conducted by Yao J (282®) compare the effectiveness of
oral antibiotic bowel preparation (OABP) versusastregimens in preoperative
preparation for elective intestinal surgery, it vimsnd that OABP significantly
reduced the incidence of surgical site infectid®SIj. The study analyzed data
from 35 randomized controlled trials (RCTS) involgi 8,445 adult patients,
with 29 RCTs incorporating OABP regimens combinedhwintravenous
antibiotic prophylaxis (IVAP). The results indicdt¢hat the overall SSI rate
was lower in the OABP group compared to those vaugilVAP alone or a
combination of IVAP and mechanical bowel prepara{i®BP) (RR 0.56, 95%

Cl 0.46-0.69, P < .00001, 12 = 47%). Among varioushbastic combinations,

Page 35



Review Of Literature

metronidazole with either quinolones or aminoglydes demonstrated the
most effective reduction in SSI. Additionally, OAB&mbined with both
preoperative and postoperative IVAP was associatt#da significantly lower
SSI rate, with IVAP administered before and wittdd hours after surgery
showing the greatest benefit. However, OABP alamighout VAP, did not
significantly reduce SSI compared to the contr@ugr The study also found
that OABP regimens effectively lowered the incideraf organ space SSI,
superficial SSI, deep SSI, and overall mortalithheTstudy concluded that
OABP, combined with preoperative IVAP and continuedhin 24 hours
postoperatively, is an effective strategy for radgcSSl in intestinal surgeries,
with metronidazole-based regimens showing the éféisacy.

In a study conducted by Badia JM (20¥0p evaluate effective measures for
preventing surgical site infections (SSI), it wasphdasized that SSI leads to
prolonged hospital stays, increased morbidity amdtafity, higher healthcare
costs, and diminished patient quality of life. Rgwaing the importance of
evidence-based practices, many hospitals have mgpited scientifically
validated guidelines to improve postoperative ootes. The Surgical Infection
Division of the Spanish Association of Surgeryically reviewed the latest
scientific evidence and international guidelinesidentify the most effective
preventive measures for implementation in Spanisyisal services. The key
recommendations included avoiding the removal gpaig of hair from the
surgical field, utilizing alcohol-based solutionsrfskin decontamination,
administering systemic antibiotic prophylaxis witlt80-60 minutes before the
incision as a single preoperative dose (with irgeaative re-dosing if

necessary), maintaining normothermia throughoutgesyr and ensuring

Page 36



Review Of Literature

perioperative glucose level control. The study tated that adherence to these
high-evidence measures significantly reduces S$idémce and enhances
surgical outcomes.

In a study conducted by Pravindhas A (2623) compare the efficacy of
preoperative single-dose ceftriaxone infiltration the incision site versus
preoperative intravenous ceftriaxone in prevensiaggical site infections (SSI)
in hernioplasty, it was found that intra-incisioradlministration resulted in
significantly lower infection rates. This prospeetiinterventional study was
conducted at SRM Medical College and Researchtusti Tamil Nadu, over
18 months, including 100 patients diagnosed wiguinal hernia. Patients were
randomly divided into two groups: Group A, whichceevzed a preoperative
intra-incisional injection of ceftriaxone, and GpuB, which received
preoperative intravenous ceftriaxone. The study itomed patients on
postoperative days 3, 7, and 14 for SSI developmEm results indicated a
male predominance (91%) among the participantsh Wit majority (54%)
aged between 41 and 60 years. SSI developed ind@4tients who received
only intravenous antibiotics, whereas only 6% odséh who received intra-
incisional ceftriaxone developed SSI, with a stetadly significant p-value of
0.037 (<0.05). Among the affected patients, Stamtndcus aureus was the
most frequently isolated organism (38.5%).Additibnaall 13 patients who
developed SSI had preexisting comorbidities, anéo 8f them underwent
surgeries lasting more than 30 minutes. The meapitab stay for most patients
was 3-5 days (87%). The study concluded that pratpe intra-incisional
ceftriaxone administration resulted in a significariower incidence of SSI

compared to intravenous administration alone. Thighdr antibiotic
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10.

concentration achieved at the incision site plagedrucial role in infection
prevention, reinforcing the effectiveness of intraisional prophylaxis in

hernioplasty procedures.

In a study conducted by Balraj G (20¥3)o evaluate the efficacy of
preoperative intra-incisional infiltration of cefotime in preventing surgical site
infections (SSI), it was found that combining intngisional and intravenous
antibiotic administration led to the lowest infectirates. This prospective study
included 120 patients randomly divided into threpad groups. Group A,
considered the control group, received a single ddsntravenous cefotaxime
(19g), Group B received intra-incisional cefotaxitvefore surgery, and Group C
received both intravenous and intra-incisional tafime. The results indicated
that SSI occurred in 15% of patients in Group A%lia Group B, and only 5%
in Group C. The study demonstrated that intra-ionel administration alone
resulted in a lower infection rate than intravencagministration alone.
However, combining both methods provided the md$tctve protection
against SSI. The study concluded that preoperativa-incisional cefotaxime,
particularly when combined with intravenous adntnaion, significantly
reduces SSI prevalence, reinforcing its potentslaa optimal prophylactic

strategy for infection prevention in surgical prdagees.
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MATERIALSAND METHODS

» STUDY DESIGN:Hospital-Based Observational Prospective Study
e STUDY DURATION: 18 months (June 2023- December 2024).

e STUDY AREA: KAHER'’s Dr. Prabhakar Kore Charitable Hospital dviddical

Research Centre, Nehru Nagar, Belagavi.

e STUDY PARTICIPANTS:. Patients above 18 years of age who have come for
abdominal hernia surgery in KAHER's Dr. Prabhakare Charitable Hospital

and Medical Research Centre, Nehru Nagar, Belagavi.

INCLUSION CRITERIA

1. Patients of both the sex.
2. Patients of age group > 18 years.
3. Patients giving consent to take part in the study.

4. Patients undergoing clean open abdominal surgeinetjding inguinal hernia,

umbilical hernia, and para-umbilical hernia repairs

EXCLUSION CRITERIA

1. Age of the patient less than 18 years.

2. Age more than 80 years.

3. Laparoscopic surgery.

4. Patient with type 2 Diabetes mellitus.

5. Patient with a known history of immunodeficiency.

6. Patient with a history of taking systemic corti@sid therapy.
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7. Presence of preexisting systemic/ local infection.

8. Patients with strangulated or obstructed hernia.

9. Patients developing hypersensitivity reaction adhtibiotic.

Sampling technique: Computer-generated random numbers assign the patien
control or test group, i.e., Group A (control —yiitravenous) and Group B (test —

intravenous plus intraincisional).

METHOD OF COLLECTION OF DATA:

Patients undergoing clean open abdominal surgerfeduding inguinal
hernia, umbilical hernia, and para-umbilical henmgpairs in KAHER's Dr. Prabhakar
Kore Charitable Hospital and Medical Research @eiNehru Nagar, Belagavi, were
included in the study. Clearance from the institudl ethical committee was taken
before starting the study. Study participants wiakduded in the study using by
Purposive Sampling technique.

The study participants were included until the slemgize was reached.
Written informed consent/assent was taken from gheents before collecting the
data. A pre-tested, semi-structured questionnaas used to collect information on
socio-demographic variables and history by intewimethod. Patients will be
categorized into either the control group (GroupoA}he test group (Group B) using
a lottery system, with subsequent patients beirsggaed alternately to each group.
One day before surgery, all patients will receivest dose of the antibiotic to screen
for hypersensitivity, and those exhibiting allerggactions will be excluded from the
study. Standard preoperative protocols, includiogtine site preparation, tetanus

toxoid administration, and other necessary preadperaneasures, will be followed.
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Anesthesia will be administered per the procedwealirements, and the surgical site
will be painted with betadine, draped, and cleamitti methylated spirit to ensure
sterility.

Both Group A (control) and Group B (test) will rece intravenous
ceftriaxone (1 gm) just before incision as partaftine prophylaxis. However, only
Group B will receive an additional intra-incisiordgbse of ceftriaxone (1 gm diluted
in 10 ml distilled water), administered subcutarstpualong the incision line
immediately before making the incision. Group Alwibt receive this intra-incisional
antibiotic. Both groups will be managed with thengaroutine postoperative antibiotic
regimen postoperatively.

Wound inspection will be conducted on postoperatag 3 and every alternate
day until suture removal. Any signs of wound gagpidischarge, or fluid collection
will be noted as indicators of infection. If aneaation occurs, pus or wound culture
will be obtained, and antibiotic treatment will &djusted based on culture sensitivity

results to ensure appropriate management.
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STATISTICAL ANALYSIS:

The data was collected and compiled in MS Excekdbptive statistics has
been used to present the data. To analyse th&S@88& (Version 26.0) was used. The
significance level was fixed as 5% £ 0.05). Qualitative variables are expressed as
frequency and percentages, and Quantitative vagahte expressed as Mean and

Standard Deviation.

SAMPLE SIZE ESTIMATION

n = (Ziw2+Z1p)?(plagl +p292)

(p- )’
P1=3.3%, p= 27.6%,
Z 12 = 1.96, Z15= 0.842
95% ClI
80% power
n=230.8
n = 31 per each group;

Total: 62
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RESULTS

The study compares the incidence of surgicalisfeetion (SSI) between two
groups undergoing hernia repair surgery. Both Graygontrol) and Group B (test)
received intravenous ceftriaxone (1 gm) beforesioti as routine prophylaxis.
However, Group B received an additional intra-irmial dose of ceftriaxone (1 gm
diluted in 10 ml distilled water) subcutaneouslgrag the incision line before making
the incision.

TABLE 9: AGE GROUP

Group
Age Group PVALUE
A B
Count 5 4
21-30 years
% 16.10% 12.90%
Count 5 1
31-40 years
% 16.10% 3.20%
Count 5 5
41-50 years
% 16.10% 16.10%
0.438
Count 6 10
51-60 years
% 19.40% 32.30%
Count 10 10
>60 years
% 32.30% 32.30%
Count 31 31
Total
% 100.00% 100.00%

Page 43



Reaults

The age distribution between the two groups iatikgly similar, with the
majority of patients falling in the 51-70 years ganin Group A, 29% were in the
61-70 years category, whereas in Group B, the biglepresentation was in the 51—
60 years category (32.3%). There was no statiticadjnificant difference in age

distribution between groups (p = 0.438).

FIGURE 3: AGE GROUP

Age Group
13
10 10 10
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5 5 5 5
5 4
3
1
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mGroupA  ®mGroup B

Page 44



Reaults

TABLE 10. GENDER

Group
Gender PVALUE
A B
Count 20 21
Male
% 64.50% 67.70%
Count 11 10
Female 0.788
% 35.50% 32.30%
Count 31 31
Total
% 100.00% 100.00%

Both groups had a

similar gender composition, vathmajority of male

patients (64.5% in Group A and 67.7% in Group BheTdifference was not

statistically significant (p = 0.788).

FIGURE 4. GENDER
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TABLE 11. ASA
Group
ASA PVALUE
A B
Count 18 17
1
% 58.10% 54.80%
Count 10 7
2
% 32.30% 22.60%
0.34
Count 3 7
3
% 9.70% 22.60%
Count 31 31
Total
% 100.00% 100.00%

The ASA (American Society of Anesthesiologists)assification was
comparable between groups. Most patients fell A&\ category 1 (58.1% in Group
A and 54.8% in Group B). However, there were sligmore ASA 3 patients in
Group B (22.6%) compared to Group A (9.7%). Thi$edénce was not statistically
significant (p = 0.34).

FIGURE 5. ASA
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TABLE 12. DIAGNOSIS

Group
DIAGNOSIS PVALUE
A B
Count 14 14
INGUINAL HERNIA
% 44.1% 44.19%
Count 12 9
UMBILICAL HERNIA
% 38.80% 29.00%
INCISIONAL Count 3 6
HERNIA % 9.70% 19.40%
Count 0 2
EPIGASTRIC 0.423
HERNIA % 0.00% 6.50%
PARAUMBILICAL Count 1 0
HERNIA % 3.20% 0.00%
Count 1 0
VENTRAL HERNIA
% 3.20% 0.00%
Count 31 31
Total
% 100.00% 100.00%
FIGURE 6. DIAGNOSIS
DIAGNOSIS
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14 14
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. 6
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. 0 Lo Lo
0 - | | | |

INGUINAL HERNIA INCISIONAL HERNIA PARAUMBILICAL
mGroupA mGroupB HERNIA

The primary diagnosis in both groups was inguihafnia (44.1% each),
followed by umbilical hernia (38.8% in Group A, 29% Group B). Group B had a
higher proportion of incisional hernias (19.4% 95%) and epigastric hernias (6.5%
vs. 0%). The distribution of diagnoses between dgheups was not statistically
significant (p = 0.423).
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TABLE 13. SURGERY

Group p
SURGERY
A B VALUE
Count 31 31
Mesh Hernia Repair
% 100.00% 100.00%
1.000
Count 31 31
Total
% 100.00% 100.00%

All patients in both groups underwent mesh herapair (100%), confirming
uniformity in the surgical approach. The p-value.0OQ) suggests statistical

significance, likely because all patients underwbatsame procedure.

FIGURE 7. SURGERY
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TABLE 14. Follow-up complications

Group PVALUE
Follow-up complications
A B
Dischar Count 4 0
g€ % 12.90% 0.00%
34 day 0.036
Erythe Count 2 0
ma % 6.50% 0.00%
. Count 7 0
Disch
6" day o 0.005
9 % 22.60% 0.00%
) Count 3 0
gHday | D'oh¥ 0.076
ge % 9.70% 0.00%

FIGURE 8. Follow-up complications
Follow-up complications

2
0 0 0 0
0

3rd day 6th day 9TH day
mGroupA  mGroup B

On the 3rd day, 12.9% of Group A patients were tdisged, while none in
Group B were discharged (p = 0.036). Additionaly5% of Group A patient’s
showed erythema, whereas none in Group B exhilitisdcomplication. On the 6th
day, 22.6% of Group A patients were discharged,paoed to none in Group B (p =
0.005). On the 9th day, 9.7% of Group A patientgewdischarged, whereas no
patients were discharged in Group B (p = 0.076).
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TABLE 15. SSI
Group
SS| PVALUE
A B
Count 9 0
Present
% 29.00% 0.00%
Count 22 31
Absent 0.001
% 71.00% 100.00%
Count 31 31
Total
% 100.00% 100.00%
FIGURE 9. SSl
SSI
40
31
30
22
20
10 9
B :
0
Group
m Present = Absent

SSI was present in 29% of Group A patients, whereme of the patients in

Group B developed SSI (p = 0.001), indicating aistteally significant difference.

Infection-free rates were 71% in Group A and 100%&sroup B, further supporting

the hypothesis that intra-incisional ceftriaxonduees the incidence of postoperative

infections.
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DISCUSSION

Surgical site infections (SSIs) remain a majorassn in surgical practice,
contributing to prolonged hospital stays, increasedlthcare costs, and patient
morbidity (Singh A. et dF.; Pravindhas A. et #l). To address this challenge,
various prophylactic antibiotic strategies haverbe&plored, with intra-incisional
administration emerging as a promising method (}ara V et &.; Karlatti S et
alf®). Our study aimed to evaluate the effectivendsatm-incisional ceftriaxone in
reducing SSI rates in mesh hernia repair, compariwgh conventional intravenous
prophylaxis.

Previous studies have reported mixed results daggrintra-incisional
antibiotic administration. While some studies destmate a significant reduction in
SSls with intra-incisional ceftriaxone (Singh Aad.; Narayana V et &.; Karlatti S
et aP®), others have shown either a modest effect ogsoime cases, a paradoxical
increase in SSls (Patil AN et’al Dogra B et &'.). This variation highlights the
need for further investigation into patient selecti surgical techniques, and
perioperative factors that may influence outcomes.

This discussion compares our findings with presicgtudies, analyzing
demographics, SSI rates, bacterial involvement, mosioperative recovery patterns.
By integrating these results, we aim to determime ¢linical relevance of intra-
incisional ceftriaxone as an effective SSI prevamttrategy and provide evidence-
based recommendations for future practice.

Demographics and Baseline Characteristics

In our study, the age distribution was compardigdaveen the two groups,

with most patients in the 51-70 years range. Ginad 29% of patients in the 61—

70 years category, while Group B had the highgstesentation in the 51-60 years
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category (32.3%). No statistically significant difénce in age distribution was found
(p = 0.438). Similarly, Singh et 8l found that most patients belonged to the 46—60
years group, with the highest SSI incidence (20%9uaing in the 31-45 years
range. However, their study found no statisticatelation between age and SSI (p =
0.3679). Patil et &l. also reported a mean age of 30.8 + 12.62 yea@dup A and
30.3 £ 10.29 years in Group B, indicating a yourggpulation than our study.

Regarding gender distribution, our study found alenpredominance (64.5%
in Group A and 67.7% in Group B, p = 0.788). Sirglet af®., Balraj G. et &P., and
Pravindhas A. et &. also reported a higher male prevalence, with fimfemale
ratios of 5:1 in some cases. This confirms thahiaeand other surgical conditions
studied are more prevalent in males.

Surgical SiteInfection (SSI) Incidence

Our study demonstrated a significant reductio® 81 incidence in Group B,
with 29% of Group A developing SSI, whereas noegudt in Group B developed an
infection (p = 0.001).

Similarly, Singh et &F. reported a significant decrease in SSI with intra
incisional ceftriaxone, where SSI rates droppetf@b% (Group A) to 5% (Group
B). Pravindhas A et & found a 6% SSI incidence in the intra-incisiogadup and
20% in the intravenous group (p = 0.037).

Conversely, Patil et &l reported a higher SSI incidence in Group B (13.3%
compared to Group A (3.3%), which contrasts with findings. Dogra B et &1. also
observed a higher SSI incidence in Group B (18%ntlin Group A (10%),
indicating variability in outcomes across differgpditient populations and study
methodologies. In the study by Karlatti S é€.al0% of Group A (IV ceftriaxone)

developed SSI, while in Group B (no antibiotic pmglaxis), 16% developed
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infections, reinforcing the importance of prophyla@ntibiotics. Our findings align
more closely with Narayana V et®a] where SSI incidence decreased from 32%
(Group A) to 8% (Group B, p = 0.005), supporting trole of intra-incisional
ceftriaxone in SSI prevention.

Postoper ative Complications

In our study, postoperative complications diffet@etween groups. On the
third postoperative day, 12.9% of Group A patiemntse discharged, while none in
Group B were discharged (p = 0.036). Additiona/5% of Group A patients
developed erythema, whereas none in Group B didhB8ixth day, 22.6% of Group
A was discharged, compared to none in Group B @85).

Sophy JL et &l. found that SSI was significantly lower in the @agroup (12
out of 50) compared to the control group (29 oub®f p < 0.001). Their study also
highlighted earlier SSI onset (5th—7th day), castirg with our findings, where
complications appeared across the 3rd to nintlopesative days.

Our study proves that intra-incisional ceftriaxoise highly effective in
reducing SSI incidence in mesh hernia repair siegerGroup B had 0% SSI,
whereas Group A had a 29% infection rate (p = 0,08iphlighting a significant
protective effect. Comparison with other studiesfaeces our findings, with Singh
A. et af®, Narayana V. et &, and Karlatti S et &. demonstrating similar
reductions in SSI with intra-incisional ceftriaxorRravindhas et # further support
the role of intra-incisional prophylaxis in previegt deep infections. However, some
studies (Patil et &. and Dogra B et #l) reported higher SSI rates in intra-incisional
groups, indicating the need for larger multicenitiadls to confirm the generalizability

of our findings.
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LIMITATIONS

Our study focused solely on hernia repair procegjunmiting generalizability to

other surgical types.

Long-term SSI outcomes were not assessed, preyethinevaluation of delayed

infections.

Bacterial culture analysis was not performed, mgkirunclear which organisms

were most effectively targeted by intra-incisioneftriaxone.

Surgical duration and blood loss were not evalyatddch could have provided

further insights into SSI risk factors.

Page 54



Discussion

RECOMMENDATIONS

. Routine Use of Intra-Incisional Ceftriaxone: Based on the findings from our
study and supporting literature, intra-incisioneftiaxone should be incorporated
into standard surgical prophylaxis protocols forsméernia repair to reduce SSI

incidence significantly.

. Extended Studies Across Multiple Surgical Procedures. While our study
focused on hernia repair, further research shoudduate the efficacy of intra-
incisional ceftriaxone across different surgical edplties, including

gastrointestinal, orthopedic, and oncologic suggeri

. Bacterial Culture Analysis in Future Studies: Since our study did not identify
specific pathogens responsible for SSlis, futureeareh should include
microbiological analysis to determine the most cannbacterial species and

antibiotic resistance patterns.

. Long-Term Follow-Up for SSI Incidence: Future research should assess SSI
rates beyond the immediate postoperative periayl, (80-day or 90-day follow-

up) to evaluate late-onset infections.

. Surgical Duration and Blood Loss as Risk Factors: Given findings from other
studies, future research should explore the impmHcisurgery duration and
intraoperative blood loss on SSI incidence, paldidy in intra-incisional

antibiotic prophylaxis.
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CONCLUSION

Surgica site infections (SSIs) pose a significant burden on patients and
hedthcare systems. Our study provides strong evidence that intra-incisional
ceftriaxone is highly effective in preventing SSIs in mesh hernia repair surgeries,
reinforcing the potential role of intrarincisional ceftriaxone in modern surgical
prophylaxis protocols. Our study supports the widespread adoption of intra-incisional
ceftriaxone as an adjunct to intravenous prophylaxis, particularly in mesh hernia
repair surgeries. Future research should focus on long-term outcomes, pathogen-
specific efficacy, and broader surgical applications to optimize the clinical impact of

intra-incisional antibiotic administration.
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SUMMARY

A Hospital Based Observational Prospective Studg done at KAHER's Dr.
Prabhakar Kore Charitable Hospital and Medical Bede Centre, Nehru Nagar,
Belagavi, for a period of 18 months (June 2023-dbduzer 2024) to study the effect
of combining preoperative intra-incisional admirasibn of antibiotic with
intravenous antibiotic in prevention of surgicalesinfections and to compare the
efficacy of preoperative combined intravenous amdratincisional antibiotic
administration with intravenous alone in preventiwinSurgical site infections in
abdominal surgeries.

Thekey findings of the study are asfollows.

Age and Gender: No significant difference between groups (p = 38.4and

p = 0.788, respectively).

SSI Incidence: 29% in Group A, 0% in Group B (p = 0.001).

Postoper ative Complications: Group B had fewer early discharges but no erythema
or SSI.

Limitations: No bacterial culture analysis, surgical duratiam, long-term SSI

follow-up.
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ANNEXURE 01-CONSENT
KAHERs JNMC BELAGAVI
INFORMED CONSENT FORM

TITLE: “Preoperative intravenous vs combined intravenousplus intra-insicional
antibiotic administration in the prevention of Surgical site infections”

Name of Student/Principal Investigator: BH0122008

Name of Guide/Co Investigators:

Introduction: Infection of surgical wound is onetbe most common problems
after surgery. To prevent this various precautiares followed before, during and after
the surgery like parts preparation, hand washirfgreesurgery, wearing sterile gloves,
cleaning the surgery site with antiseptics, antibiinjection before surgery. Usually
antibiotic will be given through veins before sungdn this study we are going to check
the effectiveness of giving the antibiotic througk skin around the surgery site and we
will see how many patients getting wound infection.

Explanation of procedure: Patients who are getiibdominal surgeries will be
taken for the study. They will be divided into 2ogps. One group will receive
antibiotics only through veins as usual. Other graail receive antibiotics both through
veins and through the skin. After surgery we whleck the patients for infection of
wound till we remove the sutures. Both the groudsaempared and we will find out
which group is getting more wound infection.

Withdrawal from participation in the study: Panpiation in this study in
voluntary. You will be free to decide whether tarticipate in this study or continue
participation once enrolled. In case you decidwitbdraw your participation, you are

free to do so. However, please convey the decisidhe principal investigator.
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Possible benefits from participating in the study.ou will get benefits by
participating in this study. You will get extra pection against infection during surgery.
The data gathered will help population at large.

Possible risks from participating in the study: efidn are no risks involved in
participating in this study.

Privacy and confidentiality: The information colted from you will be coded, to
prevent any person to identify you. Your identtjll never be revealed. The data
collected from you will be kept confidential andlypiprocessed or aggregated data will
be used for publication.

Financial incentives: You will not receive any pagnt for participating in this study.
Cost of investigations No such extra investigatiauils be done. Routine investigations
are alone will be done.

Authorization for publication of aggregated dataesRlts obtained after processing of
the aggregated data will be published for scienpfirpose and or presented to scientific

groups. However, your identity will never be relesia

Questions:

If you have any question or complaints with regamdyour right as study
participant you may contact Dr Harsha Hegde, Cleasgn, Ethical committee of
JNMC, 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we ao¢ waving any of your legal rights
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CONSENT STATEMENT
I am making a voluntary decision to participate tire study “Preoperative
intravenous vs combined intravenous plus intrasiooial antibiotic administration in
the prevention of Surgical site infections” My sigure below indicates that | have
decided to participate and | have read the infoilongtrovided above or the information
provided above has been read to me in the langiinagé understand best. | was given

the opportunity to ask questions and that they lees answered to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE 02 - PROFORMA

Title: Preoperative intravenous vs. combined intravenouplus intra-

incisional antibiotic administration in the prevention of surgical site

infections.
Date:
Name:
Age:

Address:

Phone number:

Chief complaints:

History of presenting illness:

Past history:
Diabetes -
Hypertension -
Other comorbidities -

Treatment/ surgical history:

Case number:
Inpatient number:

Sex:
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Personal history:

Smoking/ alcohol/ drug use history -
Known drug allergies

Family history:

General physical examination

PR RR
BP Spo2
Pallor Icterus
Clubbing Oedema

Systemic examination
CNS:

CVS:

RS:

PA:

Local examination:

Cyanosis

Lymphadenopathy

Investigations:

Haemoglobin Creatinine
WBC Sodium
Platelets Potassium
Urea Others
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Diagnosis:

Surgery:

Postoperative day

Wound examination

3 day

6" day

9 day

Final result;
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ANNEXURE 03 - PHOTOGRAPH

FIGURE 10. Injection certrixone 1 gram diluted in 10 ml distilled water being
injected locally at the site of incision

|

| & : ferrVis
Ceftriaxone
Injection [

THTENTE-1000

torris
Gftrlaxone
non IP

FIGURE 11. Injection Certrixone 1 Gram
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FIGURE 12. Surgical site infection noted in a case of umbilidehernia of control
group in form of tenderness and erythema with milddischarge. Sutures were

removed and pus drained.

FIGURE 13. Surgical site infection noted in a case of incisi@h hernia of control
group. Seropurulent discharge noted from suture s& on day 3 of surgery, sutures

opened and pus drained.
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ANNEXURE 04 — MASTER CHART

Annexures

IP No ?/ng(si;] Gender | ASA Diagnosis Surgery Eng;gEzmal 3rd day 6th day 9th day SSI
10038976 63 Male 1 U/L INGUINAL HERNIA Mesh Herriepair \ - - - Absent
10039020 60 Male 3 U/L INGUINAL HERNIA Mesh Herriepair IV+LA - - - Absent
10039133 73 Male 3 U/L INGUINAL HERNIA Mesh Herniepair IV+LA - - - Absent
10039128 58 Male 1 U/L INGUINAL HERNIA Mesh Herriepair IV+LA - - - Absent
10069538 48 Femalg 2 VENTRAL HERNIA Mesh Hernia &ep v - - - Absent
10083802 21 Male 1 U/L INGUINAL HERNIA Mesh Herniepair IV+LA - - - Absent
10084988 71 Male 1 U/L INGUINAL HERNIA Mesh Herriepair \ Dischrage| Dischrage - Present
10085059 63 Male 2 UMBILICAL HERNIA Mesh Hernia Rap v - Dischrage - Present
10085039 51 Femalg 2 UMBILICAL HERNIA Mesh Hermiapir IV+LA - - - Absent
10085303 57 Male 2 U/L INGUINAL HERNIA Mesh Herriepair \ - Dischrage Dischrage Present
10084936 67 Male 2 U/L INGUINAL HERNIA Mesh Herniepair IV+LA - - - Absent
10080563 68 Femalg 1 UMBILICAL HERNIA Mesh Herniaffir \Y, - - - Absent
10082638 53 Male 2 UMBILICAL HERNIA Mesh Hernia Rap v - - - Absent
10081808 38 Male 3 UMBILICAL HERNIA Mesh Hernia Rap v - - - Absent
10085056 55 Male 2 U/L INGUINAL HERNIA Mesh Herriepair IV+LA - - - Absent
10083080 44 Femalg 1 UMBILICAL HERNIA Mesh Herniaffir \Y, - - - Absent
10073297 19 Male 1 U/L INGUINAL HERNIA Mesh Herniepair v Erythema - - Present
10081687 52 Male 3 UMBILICAL HERNIA Mesh Hernia Rap IV+LA - - - Absent
10082693 60 Femalg 1 UMBILICAL HERNIA Mesh Hermiapir IV+LA - - - Absent
10072653 63 Male 1 U/L INGUINAL HERNIA Mesh Herniepair IV+LA - - - Absent
10072611 53 Male 1 UMBILICAL HERNIA Mesh Hernia Rap IV+LA - - - Absent
10073144 27 Male 2 U/L INGUINAL HERNIA Mesh Herriepair \ - - - Absent
10075885 60 Male 1 U/L INGUINAL HERNIA Mesh Herriepair \ Dischrage - - Present
10075876 60 Male 1 UMBILICAL HERNIA Mesh Hernia Rap IV+LA - - - Absent
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10078538 46 Male 2 UMBILICAL HERNIA Mesh Hernia Rap \Y - Dischrage - Present
10075347 65 Femalg 2 INCISIONAL HERNIA Mesh HerRiepair IV+LA - - - Absent
10012959 62 Femalg 1 UMBILICAL HERNIA Mesh Herniaffir \Y, Dischrage| Dischrage Dischrage Present
10078355 64 Male 1 UMBILICAL HERNIA Mesh Hernia Rap IV+LA - - - Absent
10078306 30 Male 1 U/L INGUINAL HERNIA Mesh Herriepair IV+LA - - - Absent
10078381 44 Male 1 UMBILICAL HERNIA Mesh Hernia Rap IV+LA - - - Absent
10041968 63 Femalg 1 INCISIONAL HERNIA Mesh HerRiepair IV+LA - - - Absent
10011209 29 Femalg 1 UMBILICAL HERNIA Mesh Herniaffir \Y, - - - Absent
10037426 60 Male 2 UMBILICAL HERNIA Mesh Hernia Rap \% - - - Absent
10009547 77 Male 3 B/L INGUINAL HERNIA Mesh Herriepair IV+LA - - - Absent
10038310 63 Male 1 U/L INGUINAL HERNIA Mesh Herriepair \ - - - Absent
10036821 49 Male 3 UMBILICAL HERNIA Mesh Hernia Rap IV+LA - - - Absent
10039163 56 Femalg 1 INCISIONAL HERNIA Mesh HerRiepair \ - - - Absent
10113916 52 Male 1 B/L INGUINAL HERNIA Mesh Herriepair \ - - - Absent
10115074 26 Male 1 U/L INGUINAL HERNIA Mesh Herniepair IV+LA - - - Absent
10114794 62 Femalg 2 UMBILICAL HERNIA Mesh Hermiapir \% - - - Absent
10103771 29 Male 1 EPIGASTRIC HERNIA Mesh Hernigp&e IV+LA - - - Absent
10103170 31 Femalg 1 INCISIONAL HERNIA Mesh HerRiepair \ - - - Absent
10104394 52 Femalg 2 INCISIONAL HERNIA Mesh HerRiepair IV+LA - - - Absent
10113980 31 Femalg 1 INCISIONAL HERNIA Mesh HerRiepair IV+LA - - - Absent
10086006 42 Male 3 U/L INGUINAL HERNIA Mesh Herniepair \% - - - Absent
10087087 83 Male 3 U/L INGUINAL HERNIA Mesh Herriepair IV+LA - - - Absent
10071286 66 Male 3 UMBILICAL HERNIA Mesh Hernia Rap \% - - - Absent
10115734 62 Male 1 U/L INGUINAL HERNIA Mesh Herriepair \ - - - Absent
10103170 31 Femalg 1 UMBILICAL HERNIA Mesh Herniaffir \Y, Erythema| Dischrage - Present
10104733 45 Male 1 U/L INGUINAL HERNIA Mesh Herniepair IV+LA - - - Absent
10110236 39 Femalg 1 PARAUMBILICAL HERNIA Mesh HearRepair \Y% - - - Absent
10109825 40 Male 1 U/L INGUINAL HERNIA Mesh Herriepair \ - - - Absent
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10112536 47 Femalg 1 UMBILICAL HERNIA Mesh Hermiepir IV+LA - - - Absent
10113106 60 Male 2 U/L INGUINAL HERNIA Mesh Herriepair IV+LA - - - Absent
10115074 26 Male 1 U/L INGUINAL HERNIA Mesh Herniepair v - - - Absent
10115734 62 Male 2 EPIGASTRIC HERNIA Mesh Hernigp&e IV+LA - - - Absent
10115440 30 Femalg 1 INCISIONAL HERNIA Mesh HerRiepair \ - - - Absent
10087678 50 Male 2 U/L INGUINAL HERNIA Mesh Herniepair v Dischragel| Dischrage Dischrage Present
10110045 62 Femalg 1 U/L INGUINAL HERNIA Mesh HarRRepair IV+LA - - - Absent
10093867 64 Male 2 U/L INGUINAL HERNIA Mesh Herniepair \% - - - Absent
10090305 75 Femalg 3 INCISIONAL HERNIA Mesh HerRiepair IV+LA - - - Absent
10116062 48 Femalg 1 INCISIONAL HERNIA Mesh HerRiepair IV+LA - - - Absent
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