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Abstract:- Infections known as SSls are those that appear
within thirty days of incision (or after a year if an implant
is retained in place after the procedure.) and harm besides
the wound at the surgery site or its surrounding in-depth
tissue. SSI was divided into three groups. They are Skin-
deep incisional, deep incisional, and organs/spaces.
Although surgical site infection has been found to impact
50% or more of those in critical care facilities (ICUs) &
between five to fifteen percent of those hospitalized are on
common wards in wealthier countries, the severity of the
issue is still frequently overestimated in underdeveloped
nations. Surgical Site Infection risk remains after
discharge. After being discharged from the hospital,
about 2% of patients experience SSls; these patients are
at a two- to five-times greater risk of being readmitted.
Micrococcus aureus, Coagulase-negative staphylococci,
Streptococcus, Gram(-ve)  bacilli,  Streptococcus
pneumoniae, anaerobic  bacteria, Oropharyngeal
Anaerobes, Enterococci, and Group B streptococci are
some of the etiological causes of SSI. Preoperatively,
intraoperatively, and postoperatively are the three stages
that can be used to implement preventive measures.
Although many studies base their outcome measures for
SSI on accepted criteria, like those provided by the
Surgical Site Infection Surveillance Service (SSIS) or the
Centers for Disease Control and Prevention. Treatment
for surgical site infection includes full wound
debridement, wound drainage, and ongoing antibiotic
therapy.

Keywords:-  Etiology, danger symptoms, Prevention,
Treatment.

I INTRODUCTION

Hospital inpatients regularly experience health
problems and death from infections at the surgery site. A
large portion of nosocomial infections are brought on by
hospital inpatients. [

In 1992, the phrase "surgical site infection" was
released to take the role of earlier phrase "surgical wound
infection." Surgical Site Infection are described as infections
which harm the surgery site's incisions or deep tissue 30 days
or less (or after a year if an implant is left in place following
the procedure). Although operating room procedures have
gotten better equipment sterilization techniques, better
surgical techniques, and infection control strategies, this is
true apartments, as these infections could affect organs or
bodily parts and be superficial or deep incisional infections
or both.™
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Addressing infections at the surgical site, the most of
which are caused by bacteria with multidrug resistance, is one
of the biggest issues that surgeons today are dealing with
Even in facilities that are modern, have approved
preoperative preparation, and have antibiotic prophylactic
policy, infections acquired in hospitals are still mostly caused
by surgical sites, and rates are rising globally. This is accurate
even when operating room protocols, surgical technique, tool
sterilization methods, and infection prevention methods have
all improved. B!

In wealthy countries, it has been determined that SSI
affects anywhere from 5 to 15 percent of those admitted on
ordinary wards and up to 50% or more of patients in intensive
care units (ICUs), although the severity of the problem is still
routinely underappreciated in developing countries.

15.9% postoperative incidence density was found in
research conducted in MRRH in 2007 in order to determine
the SSI incidence among elective procedures in the surgical
ward, and there were no risk factors for SSIs present. Patients
who encounter SSI require a great deal more medical care.

An SSl increases the likelihood that a patient will spend
time in the ICU following surgery by 60% compared to
uninfected surgical patients, as well as adding a median of
two weeks to the hospital stay.

After discharge, SSI risk persists. Nearly 2% of patients
get SSls following hospital release, and these patients have a
two- to five-times higher risk of being readmitted.

A sizable majority of the populace has undergone one
type of surgery or another at some point during their lifetime.
With an estimated 234 million operations conducted each
year, surgery has become a crucial component of worldwide
health care.®! When an SSI develops, the clinical and
financial costs of surgery are greatly enhanced. Surgery costs
are increased by the explicit prices associated with the
individual's protracted hospital stay, examinations, and
treatment. Additionally, some patients may require
reoperation after contracting an SSI, which entails significant
additional costs.®

1. SURIGICAL SITE INFECTION

Most  prevalent  well-known  hospital-acquired
infections and one of most challenging conditions for
treatment is Surgical Site Infection.! Surgery area
Specifically, infections are a type of healthcare-related illness
that appear in the body part where surgery has been done. !
An enormous disease burden, surgical site infections (SSIs)
cause tremendous loss of scarce resources and people. !
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The amount of time of the individual's hospital stays,
enhanced medical expenses, and patient mortality are all
actual dangers.* Surgical-site infections (SSls) cause at
least 486,000 nosocomial infections annually, aggravating
2.7% of these infections, corresponding to the Centers for
Disease Control and Prevention. It is third most prevalently
reported nosocomial infection, having negative effects on
both the patient and the institution.*?

Infections following surgery are significant participants
in unfavorable resection outcomes in people, including
increased morbidity, psychological anguish, additional costs,
and delays in postoperative adjuvant therapy.*®! Infections at
the surgical site are a serious danger for patients receiving
lower extremity bypass.™*4

I11. CLASSIFICATION OF SSI

In accordance with the System for tracking nosocomial
infections (CDC NNIS). Three groups comprise the SSI
classification system:-

o Skin-deep incisional
o Deep-incisional Infection
o Organs/spaces [*°!

A. Skin-deep incisional Infection

Following surgery, a superficial infection appears 30 days
subsequently. just the tissues beneath the skin and the skin
and in some way relates to one of the following: [l

A deep incision that is dripping with pus 1!

Microorganisms are extracted from the superficial

incision's fluid or tissues for an aseptically acquired culture.
19l

The surgeon opens an instantaneous incision on purpose
if one of the following indications of infection is present.:
Until the wound is culture-negative, there should be an aching

or discomfort, regional edema, and reddishness or warmth.
19l

The surgeon or attending doctor identifies superficial
incision as surgery site infection.**!

B. Deep Incision Infection

If an implant was inserted, an infection would show signs
of being connected to the procedure and spread to the
extensive soft tissues of the 30-day surgical procedure, or if
the insert remained in place for a year.[19]

A deep incision with an organism found deep incisional
soft tissues and at least one of the following symptoms: a deep
wound that dehisces on its own/intentionally open or inhaled
by the physician. more than 38°F fever, localized discomfort
Or soreness.
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Drainage of pus from the deep incision.

On a physical anatomy, histology, or imaging
examination, a blister/ further signs of infection close to an
extensive cut are discovered. [17]

C. Organs/spaces deep to the incision

Whichever body part that was expanded or handled
throughout the procedure, but not the incision, appears to be
connected to the operation and is infected a month after the
operation if there isn't an insert, or a year from today, when
one appears. (%

Purulent discharge from an organ or space-injured
drain.

Organism(s) were found from the organ's liquid or
tissue by culturally relevant testing or microbiological
analysis without the use of culturing technique utilized for
clinical evaluation or therapy. An abscess or other infection-
related evidence discovered during a gross anatomical
examination, histopathologic examination, or imaging test
that is either conclusive or ambiguous proof of infection. 8!

V. ETIOLOGY

¢ Staphylococcus;

e Mycobacterium coagulase-negative;
e Streptococci;

e Gram-negative microbe

e Streptococcus pneumoniae;

e Anaerobes;

e Oropharyngeal anaerobes;

¢ Enterococci;

e Group B streptococci @

V. RISK FACTORS & PATHOPHYSIOLOGY

To determine how much different risk variables
connected to patients and procedures affect the likelihood of
SSI, research has been done on these factors. There are two
ways in which knowledge of the surgical method and patient
traits that could affect the development of SSI is helpful:

o It allows for procedure stratification, expanding the scope
of the surveillance data

e Prior to surgery, understanding risk factors may allow for
more focused preventative actions.

Risk stratification also enables the identification of
fluctuations in SSI rates that are not attributable to variations
in immutable elements like the patient's vulnerability. (2?1

Some of the risk factors that raise the possibility of SSI
and its pathophysiology encompass the following:
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Table 1:
Risk Factor
Age

Diabetes

Malnutrition

Consuming Tobacco

Obesity

Use of immunosuppressive drugs and
diseases

Reduced tissue oxygenation

Thermoregulation during surgery

Postoperative hyperglycemia

Decoagulant
Blood transfusion
History of prior SSTI

Infection of wounds by personnel in
the operation room

Airborne contamination
Duration of operation

Surgical technique

Unidentified material

Injection of hormones inside a joint.

Immunization into the joints

Contamination of wound from patient
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Risk factors and pathophysiology
Pathophysiology

Abnormalities in the skin's fibroblast and underlying membranes,
in addition to its provision of blood vessels and cutaneous nerves,
that occur with age, might hinder wound healing.?]

Innate protection against microorganisms is compromised by
hyperglycemia. Additionally, a higher glucose level causes the
glycosylation of proteins, which inhibits the healing of wounds. 4
Poor nutrition impairs the ability of tissues to recover, reduces the
production of collagen, and causes granulomas to form in surgical
wounds. [2%]

Use of cigarette inhibits the healing of wounds by restricting blood
arteries, inducing modifications in collagen metabolism, decreased
inflammation, and relative ischemia. 2]

Diminished circulatory rate to the lipid layer reduces delivery of
oxygenating gas and antibiotics. (7]

The inflammatory stage of wound healing is decreased by anti-
inflammatory medications / medical conditions. 2]

A lack of oxygen may reduce the effectiveness of perioperative
antibiotics. !

Thermoregulation during surgery lowers the body's defenses
against surgical wound infection by wvasoconstriction, which
restricts immune cells' access to wounded tissue and slows the
growth of scars. B%

By improving glycemic control and neutrophil binding, movement,
digestion, and bactericidal activity, insulin may directly link
decreased cellular function to high plasma glucose levels. B4
Decoagulants may result in chronic incisional leaking and sluggish
wound healing. 2

Blood transfusions alter the immune system, which influences the
risk of infection. %

There may be variations in innate immunity and susceptibility to
infection that are associated to a prior history of SSTIs. 34

Lack of proper hand washing or gloving can cause skin bacteria on
healthcare workers' hands to spread to patients and operating rooms
where surgeries are being performed. [

The probability of SSI increases when more germs are present in
the operating room environment. 6]

Increased wound contamination, increased wound cell damage, and
the local environment are all linked to longer operations. 7]
Malpractice includes a wide range of actions, including as poor
blood flow, rough manipulation of tissue, unexpected entry into the
void viscus, leaving behind dead tissue, using too few drains and
sutures, and failing to properly care for the area after surgery. 8!
Unidentified objects encourage wounds at the spot of surgery and
improve SSI risk.

If strict antisepsis is not employed, following the injection process,
an infection could spread, and may diminish the way the immune
system reacts to the emergence of such germs in the host. (471
Immunization may spread during the compounding or infusion of
these injections since catheters are routinely used to distribute the
medications. A sterile hood is frequently not used when producing
injections. “4

Shaving produces minor blisters that eventually serve as niduses for
microbes to develop. 38

WWW.ijisrt.com

1490


http://www.ijisrt.com/

Volume 8, Issue 9, September 2023

VI. MICROBIOLOGY OR PATHOGENS

The majority of SSls are caused by pathogens that is a
component of the own indigenous flora of the patient. [
However, extrinsic sources of infection during surgery, such
as microorganisms brought by medical personnel or heater-
cooler infrastructure, might result in infections.** The germ
that most frequently caused Surgery site infection was Staph
aureus, and it was followed by Friedlander's bacillus,
Schroeder, Bacillus coli, Iragibacter, and Proteus mirabilis.
The bacteria that cause infection at the surgical site vary
depending on the location and sporadically even within a
single place.*! Conditions that are resistant to the
antimicrobial methicillin The most common cause of
infections affecting tissues with a soft exterior encountered in
emergency rooms in the United States is the bacteria
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Staphylococcus aureus (MRSA). 431

Nasal carriers of Staphylococcus aureus are more
susceptible to this organism'’s healthcare-associated illnesses.
More than 80% of S. aureus infections connected to
healthcare are endogenous. ®With regard to surgical
technique and anatomical site, patient characteristics, and
medical comorbidities, the microbiology of SSls
differs.[*2JGram-negative bacteria are very common in
postoperative wound infections, and their acquisition is likely
due to the patient's normal endogenous microbiome.*"In
various investigations, the preponderance of other creatures
has fluctuated.[*®1The organism's virulence is determined by
its capacity to create poisons or other elements that enhance
its capacity to infiltrate or harm tissue.®!

Table 2: Types of Surgery and Microbiology

SURGERY TYPES
Installation of any implants, grafts or prosthetic Coagulase-negative
devices
Cardiac
Neurology
Breast

Ocular surgery
Orthopedics

Noncardiac thoracic
Vascular
Appendectomy
Biliary tract
Colorectal
Gastroduodenal

Head and neck

Obstetrics and Gynecology
Urology

VII. PREVENTION

To try and SSI risk in patients should be decreased
having incision, numerous therapies is used. Generally
speaking, there are three stages during which these treatments
can be administered: preoperatively, intraoperatively, and
postoperatively.[*I]

. PRE-OPERATIVE RECOMMENDATION:
Preoperative showering [50]
Preoperative antibiotic [51]
Resistant organisms [51]
Hair removal [50]
Skin antisepsis [52]

e o 0o o o

» Pre-operative Showering:

Preoperative washing using Chlorhexidine gluconate
formulations, is not firmly suggested to use 4% liquid or 2%
coated cloth, largely because the clinical study was
inadequately planned and carried out. Recent clinical
research, however, demonstrates that a consistent regimen
comprising both 4% liquid and 2% coated cloth formulations
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MICROBIOLOGY
staphylococci and

Staphylococcus aureus Fel221
S.aureus,coagulase-negative staphylococci812124
S.aureus,coagulase-negative staphylococci812124
S.aureus,coagulase-negative staphylococci812124

S. aureus; coagulase-negative  staphylococci;
streptococci; gram-negative bacillie1211i02]

S. aureus; coagulase-negative staphylococci; gram-
negative bacillitelRI24

S. aureus; coagulase-negative staphylococci; 38121211
S. aureus; coagulase-negative staphylococci; 3812121
Gram-negative bacilli; anaerobiotic [38I2121]
Gram-negative bacilli; anaerobiotic [38I2121]
Gram-negative bacilli; anaerobiotic [38I2121]
Gram-negative bacilli; streptococci; oropharyngeal
anaerobiotic (e.g., Pepto streptococci) el
Gram-negative bacilli; streptococci; oropharyngeal
an aerobiotic s (e.g., Pepto streptococci) BEIRIA]
Gram-negative bacilli; enterococci; group B [B8I2li21]
Gram-negative bacilli BeIRI=1

leads to high, repeatable, and long-lasting skin surface

concentrations of CHG. 53]

A preoperative antiseptic shower or wash reduces the

number of skin-infecting bacteria (>

» Preoperative Antibiotic:

The anesthesia professionals typically administer
prophylactic antibiotics during surgery. For the best chance
of preventing surgical site infections, antibiotics must be
given as soon as possible before the incision.®

The Surgical Care Improvement Programmed is an
initiative jointly run by the Centers for Medicare and
Medicaid Services and the Centers for Disease Control and
Prevention, has established this measure's measurement and
reporting as a significant quality endeavor since quick
prophylactic antibiotic therapy is essential for better patient
outcomes. %!
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The specific infection prevention strategies involve
adjustments to antimicrobial prophylaxis that focus on
timing, agent selection, and 24-hour cessation."!

» Resistant organisms:

Vancomycin is a prominent proactive antibiotic owing to
the rising prevalence of Methicillin-resistant Staphylococcus
aureus.P

Routine use of this antibiotic isn't advised unless there is
an extremely high likelihood of Methicillin-resistant staph
aureus infection, even though it may be the antibiotic of
choice for individuals who have an allergy to
cephalosporins. 58]

» Hair removal:

To mitigate the risk of infection at the operation site,
never regularly shaving your hair. Prior to the procedure on
that particular day, if hair needs to be cut, Vancomycin is a
common antibiotic used as a prophylactic measure. Because
they avoid using razors to shave as it will raise your risk of
surgery site infection.%

In the past, shaving body hair from the anticipated
surgical wound site was a standard component of getting
patients ready for surgery. Removal of hair prior surgery,
according to some research, is harmful to patients and should
not be done since it may result in surgical site infections
(SSls).[e2

““‘Both workers and patients should be properly attired
and sterilized. Remove any jewelry and other valuables.
Maintaining proper hygiene is important™” [

. INTRAOPERATIVE RECOMMENDATION:
Maintaining patient’s homeostasis [50}
Maintaining Normothermia [

Increased Oxygen Delivery
Hyperglycemia Y

Blood transfusion [51]
Wound protectors [59]
Wound irrigation [73]

Closer method [51]

. MAINTAINING PATIENTS’ HOMEOSTASIS:

v O VYVvVvvveeevym

Maintaining Normothermia

Devices for keeping patients warm before, during, and
after surgery, as well as methods for determining the danger
of hypothermia in patients.®°! Lower than 36.0°C patient core
temperature is considered hypothermia. At any time during
the perioperative pathway for adult surgical patients,
hypothermia development is a possibility.[5]

» Increased Oxygen Delivery

More oxygen during surgery to mitigate the potential of
surgical wound infection. Oxidative death, often known as
destruction by oxidation, is the most beneficial barrier against
surgical infections, this is influenced by the oxygen partial
pressure in diseased tissue. To boost the oxygen tension in
tissues with appropriate blood flow, one can easily increase
the concentration of inspired oxygen. [53]
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» Blood transfusion

Immunomodulation brought on by transfusion can result
in reduced immunity as a result of blood transfusions and put
patients at risk for SSls 64

Red blood cell transfusions are employed in the
perioperative period to increase oxygen saturation in the
blood, although they have been connected with difficulties,
including as infection. [

In conjunction with an increase in the frequency of
surgical site infections, transfusions are additionally
contributing to a higher risk of nosocomial infections,
mortality rates among patients in critical care, and other
adverse outcomes. There is also a modest but persistent
danger of transferring an infectious disease and a risk of
allergic reaction associated with transfusion. ©°!

» Hyperglycemia

To lessen postoperative complications, it is vital to
adhere to perioperative glucose-lowering measures since
prediabetes boosts the risk of surgical site infections
(SSls).[67

It is suggested to practice strict glycemic control to
avoid surgery site infections (SSI). Surgery patients' innate
immune responses to infection can be greatly altered by acute
hyperglycemia, leading to SSI.E¢]

e WOUND PROTECTOR:

When performing a laparotomy, protect the borders of
the abdominal wound from harm and infection, wound
shields were developed. A projected decrease in the risk of
SSl is a key factor in their development and use.[69]

Wound-edge protection devices (WEPDs),
occasionally also referred to as "wound guards," have been
implemented during abdominal surgery for a very long time.
To mitigate the risk of surgical site infection, especially when
operating on children, think about using sutures that have
been coated with triclosan.

Consider using sutures rather than staples for securing
the skin after a caesarean section to mitigate the risk of
superficial lesion dehiscence. [70]

e WOUND IRRIGATION:

An open wound is irrigated intraoperatively by running
a solution over its surface. It is a widely used procedure that
is thought to aid in SSI prevention.[”]
e CLOSER METHOD

Preference should be given to non-woven, impermeable,
disposable drapes. Although none of the existing
recommendations specifically address it, the use of plastic
film impervious to germs is meant to limit the migration of
microorganisms after draping. [

‘Hand hygiene '@ and sterile gloves % should be
properly maintained perioperative phase. The safety of
intraperitoneal delivery of antibacterial medications during or
after surgery as a preventative or treatment of infection was
assessed in a systematic review encompassing 29 research
studies and 50 observational studies. ["*]
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D. POSTOPERATIVE RECOMMENDATION:

For infected-looking wounds, surgeons frequently
administer oral antibiotics in the postoperative setting to
avoid the need for infection-related surgery: [}

Surgeons typically prescribe oral antibiotics in the
postoperative setting for wounds that seem infected in order
to avert infection-related surgery.[8!

Discharge planning is to preserve the healing incision's
integrity, inform patients about the symptoms of infection,
and provide them with contact information in case of
emergencies. !

VIII. TREATMENT

Consistent antibiotic therapy, wound drainage, and, if
essential, complete wound debridement are all components of
the treatment for SSI.192 Closely observe all wounds,
especially those that are in challenging places like skin folds
and beneath them (such as the groin).'"]

IX. DISCUSSION

The additional most frequent root of nosocomial
infections is infection at the surgical site.[®¥ Surveillance has
helped to reduce the incidence of SSI by up to 38%, which
also lowers the risk of hospital-acquired infections.[% Due to
obstetric and demographic factors, the infection rate after a
caesarean section varies between 7% and 20%.[%
Healthcare-associated infections (HCAIs) diseases that arise
no later than forty-eight hours after being admitted to the
hospital and within 30 days of receiving medication. Or that
occurred in a hospital or other healthcare
facility.B3INumerous patient- and facility-level factors can
raise the risk of SSls, but it's thought that by using emergent,
evidence-based practices, about half of the SSIs may be
prevented or reduced.®4Surgical site infections are correlated
with prolonged hospital stays and a two- to eleven-fold
increase in mortality.¥® Up to 60% of SSIs are reportedly
preventable, chiefly by complying to indicated evidence-
based recommendations, such as prompt and proper antibiotic
prophylactic dosing and preservation of perioperative
normothermia.3,6 — 8.[671

Surgical-site infections (SSlIs), which contribute for at
least 486,000 nosocomial infections yearly, complicate 2.7%
of patients, According to CDC (Centers for Disease Control
and Prevention) data.[®8] Despite this change in how
healthcare is provided, it appears that ambulatory surgical
centers may not be paying enough attention to infection
control, demonstrated by the increase in healthcare-
associated infection (HAI) outbreaks and patient alerts
brought on by weak prevention of infections in these and
other outpatient settings. (!

The World Health Organization (WHO) claims that
there is a prevalence of SSI can vary between 5% and 34%
worldwide. Long recovery durations from surgical infections
may result in higher expenditures.®* Recently, it was
revealed that The Surgical Care Improvement Project, an
acknowledged group of institutions who collaborate around
the nation to improve the safety of surgical care, would get
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going.[®? Using the protocol for the surgical patient tracking
component of the National Nosocomial Infections monitoring
(NNIS) System, the efficiency of the NNIS basic risk score
for predicting the chance of a surgical site infection was
studied.®! Due to the extended period of stay and elevated
treatment costs, SSI is correlated with an enormous financial
burden.® Surgical site infections (SSls) that arise from
surgery are increasingly used to gauge hospital quality.]
Surgical site infections (SSIs) are estimated to occur in up to
15% of elective surgery patients and in about 30% of patients
struggling contaminated or "dirty" surgery.®® It was
discovered that there were 24.6% of surgical sites were
infected, of which 10% had deep sites, 9.2% had organ
spaces, and 5.2% had superficial spaces™" The surveillance
of healthcare facilities should be based on accepted
definitions and practices and offer details on the
epidemiology and microbiology of HAIs™ The most
common post-major surgery gastrointestinal complication,
surgical site infection (SSI), strikes 25% to 40% of patients
completing midline laparotomies in high-income nations.
SSI, which accounts for 8% of all invasive infection-related
mortality and one-third of postoperative deaths.[**!

X. CONCLUSION

Although many studies base their use of the surgical site
infection outcome measure on validated standards such those
provided by the Centers for Disease Control and Prevention
(CDC) or the Surgical Site Infection Surveillance Service
(SSIS),I"8 The significance of SSI prevention and control has
been well acknowledged., and a variety of interventions,
including surveillance systems, preoperative patient
preparation, Prior to beginning surgery, the right antibiotics
should be administered as a preventative measure. Aseptic
procedures should also be followed in the operating room,
and have been shown to be effective. ["1 296-5% of patients
receiving inpatient surgery experience SSls. ¢!

Healthcare-associated infections (HAIs), which trigger
significant illness, death, extended hospitalizations and high
overall healthcare costs, are a large subset of surgical-site
infections (SSls).B1 SSI is quite common among post-
operative patients, particularly in underdeveloped nations.%
SSI prevention and treatment strategies will become more
crucial as the population ages and surgical treatments for the
elderly are predicted to rise.[*1]

Sometimes surgical site infection is life-threatening so
surveillance should be maintained and it will decrease the
surgical site infection.
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