Open Access Journal of EE Juni Per
Surgery BBE _iey 1o the Revorinon
ISSN: 2476-1346

Review Article Open Access J Surg

Volume 14 Issue 2 - May 2023

DOI: 10.19080/0A5.2023.14.555885 Copyright © All rights are reserved by Maria Isabel Gomez Coral

Surgical Site Infection in Abdominal
Procedures: An Update on Prevention
and Clinical Approach

Aishwarya Yannamani?!, Thulasi Ram Gudi?, Blanca Estefanie Avalos Quijano?, Coralvia Yaroslangna Villanueva
Pérez*, Miguel Eduardo Rodriguez Rodriguez, Jhon Nicol Navarro Gonzalez®, Pushan Aggarwal?, Karla Banuelos
Gonzalez’, Oluwatomisin Olapoju? Nengimote Prince Ala-Binte®, Daniel Arias®, Maria Fernanda Artavia Pineda®
and Maria Isabel Gomez'*

1Kasturba Medical College, Manipal, Karnataka, India

2Merit Health River Region, Vicksburg, USA

3Universidad Evangelica de El Salvador, El Salvador

*Universidad Nacional Experimental Francisco de Miranda, Venezuela
Universidad de Oriente, Venezuela. Larkin Community Hospital, USA
®Universidad del Zulia. Venezuela

’Centro de Estudios Universitarios Xochicalco, Mexico

8Richmond Gabriel University, Saint Vincent, and the Grenadines
*Universidad de Ciencias Médicas (UCIMED), Costa Rica

Universidad del Valle de México, México
Received: April 21, 2023; Published: May 01, 2023

*Corresponding author: Maria Isabel Gomez Coral, Universidad Del Valle de México, México, USA

Abstract

A surgical site infection is an infection occurring within 30 days of the procedure. They are common postoperative complications that can cause
significant patient morbidity and mortality. SSIs occur in 2% to 4% of all patients undergoing inpatient surgical procedures. They constitute
the second most common type of healthcare-associated infection after urinary tract infections. The etiology of the infection is multifactorial,
with both patient-related and surgical-related factors playing a role. Patient-related factors include advanced age, immunocompromised status,
obesity, diabetes mellitus, smoking, and poor nutritional status. Surgical-related factors include prolonged operative time, contaminated surgical
instruments or equipment, poor surgical technique, and inadequate wound care. Common symptoms of SSI involve surgical site erythema,
delayed healing, fever, pain, tenderness, or swelling. The diagnosis is commonly based on evidenced purulent discharge from superficial and
deep wounds, organisms isolated from cultures. Overall, the management of surgical site infections includes wound care, antimicrobial therapy,
wound exploration, and debridement. In addition, effective infection prevention strategies, including appropriate antimicrobial prophylaxis
and adherence to infection prevention practices, are crucial in reducing the incidence of SSIs in surgical patients. This article provides a broad
overview of the clinical approach to this day-to-day condition.

Keywords: Surgical site infection; Abdominal surgery; Prevention; Treatment

Abbreviations: SSI: Surgical site infection; CT: Computerized tomography; MRI: Magnetic resonance imaging; HAI: Healthcare-associated
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Introduction
the tissues surrounding the muscles), and organ or space surgical

A surgical site infection (SSI) is an infection that occurs after site infection (can occurs in any area of the body other than skin,

surgery in the part of the body within 30 days of the procedure [1].
There are 3 types of surgical site infections: superficial incisional
(occurs just in the area of the skin where the incision was made),
deep incisional (occurs beneath the incision area in muscle and

muscles, and surrounding tissue that was involved in the surgery)
[2]. SSI can be classified based on how clean or contaminated
they are: clean wound, clean/contaminated wound, contaminated
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wound, and dirty/infected wound [3]. SSIs occur in 2% to 4% of
all patients undergoing inpatient surgical procedures [4]. Risk
factors for SSI include patient factors (age, tobacco use, diabetes,
and malnutrition) and procedure-specific risk factors (including
emergency surgery and the degree of bacterial contamination of
the surgical wound at the time of the procedure).

Microbial contamination of the surgical wound is the first
step in the development of an SSI, which may come from either
endogenous (patient’s skin, mucous membranes, and hollow
viscera) or exogenous sources (air, instruments, materials, and
staff members) [5]. To prevent SSI, healthcare providers should
practice good hand hygiene before and during surgery, wear
sterile protective equipment, and thoroughly clean the skin at
the surgery site. The most common symptoms of SSI are redness,
delayed healing, fever, pain, tenderness, or swelling. The diagnosis
can be made by clinical examination and microbiological swabs to
identify causative organisms. If there is suspicion of deep-seated
infection, ultrasound or CT/MRIimaging might be used [5]. SSI can
be treated with antibiotics, depending on the causative organism.
However, additional surgery may be needed to treat the infection.
This narrative review aims to update patients’ prevention and
clinical approach to SSIs in abdominal procedures.

Epidemiology

Surgical site infections (SSIs) are common postoperative
complications that can cause significant patient morbidity and
mortality. Epidemiological studies have shown that SSIs affect
approximately 2-5% of all surgical procedures and are the
second most common type of healthcare-associated infection
(HAI) after urinary tract infections (UTIs) [6,7]. However, SSI
prevalence can vary widely depending on the type of surgery,
patient population, and healthcare setting. A study conducted
by the Centers for Disease Control and Prevention (CDC) found
that the overall SSI rate in the United States was 1.9% in 2015,
with higher rates reported for certain types of surgeries such as
colon surgery (3.8%) and hysterectomy (2.4%) [8]. Moreover, SSI
incidence rates also vary depending on the type of surgery and
patient population. A meta-analysis of 25 studies found that the
overall incidence rate of SSIs was 5.6% in patients undergoing
surgery [6,7]. SSIs were higher in patients undergoing abdominal
surgeries (9.2%) and lower in orthopedic surgeries (2.4%).

Lastly, mortality rates associated with SSIs can be significant,
particularly in vulnerable populations such as the elderly or
immunocompromised patients. A recent study found that patients
who developed SSIs had a 2.5-fold higher risk of mortality than
patients who did not [8]. Risk factors for SSIs include patient-
related factors such as age, comorbidities, and immune status,
as well as surgical-related factors such as duration of surgery,
surgical technique, and type of surgery. A systematic literature
review identified several risk factors for SSIs, including advanced
age, obesity, smoking, diabetes mellitus, and prolonged surgical
time [9]. SSIs are a common postoperative complication resulting
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in significant patient morbidity and mortality. Prevalence and
incidence rates of SSIs vary depending on the type of surgery
and patient population, and risk factors for SSIs include patient-
related and surgical-related factors. Therefore, effective infection
prevention including appropriate antimicrobial
prophylaxis and adherence to infection prevention practices, are

crucial in reducing the incidence of SSIs in surgical patients.

strategies,

Etiology & Pathogenesis

Surgical site infections (SSIs) are caused by the invasion of
microorganisms into a surgical site, resulting in inflammation
and tissue damage. The etiology of SSIs is multifactorial, with
both patient-related and surgical-related factors playing a role
[10,11]. Patient-related factors contributing to developing SSIs
include advanced age, immunocompromised status, obesity,
diabetes mellitus, smoking, and poor nutritional status. These
factors impair the body’s immune response and increase the
risk of infection [12]. Surgical-related factors that increase the
risk of SSIs include prolonged operative time, contaminated
surgical instruments or equipment, poor surgical technique,
and inadequate wound care. This type of surgery also influences
the risk of SSIs, with procedures involving the implantation of
prosthetic materials or foreign bodies having a higher risk of
infection [13,14].

The pathogenesis of SSIs involves a complex interplay between
the host immune response and the invading microorganisms. For
example, microorganisms can enter the surgical site through direct
contact with contaminated surgical instruments or equipment or
through hematogenous spread from a distant infection site [14].
Once microorganisms enter the surgical site, they adhere to the
surrounding tissue and form a biofilm, which provides a protective
environment for bacterial growth and resistance to antimicrobial
agents. The bacteria then secrete toxins and enzymes that cause
tissue damage and trigger an inflammatory response [13]. The
pathophysiology of SSIs involves a cascade of events that lead
to tissue destruction, impaired wound healing, and systemic
complications. The inflammatory response to infection can cause
fever, leukocytosis, and other signs of systemic infection. Tissue
destruction can lead to impaired wound healing, dehiscence, and
the formation of abscesses or fistulas. In some cases, SSIs can lead
to sepsis, septic shock, and other life-threatening complications.
The severity of SSIs depends on the virulence of the infecting
organism, the host immune response, and the timely initiation
of appropriate antimicrobial therapy [12,13]. In summary, SSIs
result from invading microorganisms into a surgical site. The
etiology of SSIs is multifactorial, with both patient-related and
surgical-related factors contributing to the risk of infection.
SSIs’ pathogenesis involves forming a biofilm by invading
microorganisms, which triggers an inflammatory response and
tissue damage. The pathophysiology of SSlIs involves a cascade of
events that lead to tissue destruction, impaired wound healing,
and systemic complications.
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Clinical Presentation

Surgical site infections (SSIs) are a common complication
following procedures, with varying
presentations, symptoms, and signs depending on the type of
infection. The three SSI types are superficial, deep incisional, and
organ/space infections. First, superficial SSIs are limited to the
skin and subcutaneous tissues, with symptoms appearing within
30 days of surgery. Clinical presentation includes erythema,
warmth, tenderness, and induration around the surgical incision
site. Drainage may also be present, and wound cultures may reveal
bacterial growth. Risk factors for superficial SSIs include obesity,
smoking, and prolonged hospitalization [15,16]. The second type

abdominal clinical

of SSI, deep incisional SSI, involves deeper tissues beneath the skin
and can present within 30 to 90 days after surgery [17]. Clinical
presentation includes fever, wound dehiscence, and purulent
drainage. There may also be erythema and tenderness around
the incision site, with possible abscess formation. Diagnosis is
confirmed through imaging, wound cultures, and histopathology
[16,18]. Lastly, organ/space SSIs occur in any body area other than
the skin or subcutaneous tissues, such as the abdominal cavity
[19,20]. Clinical presentation includes fever, leukocytosis, and
abdominal pain. Patients may also experience nausea, vomiting,
and diarrhea. In addition, imaging may reveal fluid collections,
abscesses, or other signs of infection. Diagnosis is confirmed
through imaging, culture, and histopathology [21].

Prevention Strategies

While the preventative measures for surgical site infections
differ depending on the wound class, various approaches are taken
to prevent SSI. One of these includes the avoidance of elective
surgeries in patients with active infections. In addition, the use
of prophylactic antibiotics is also implemented to prevent SSI.
For example, intravenous antibiotics, such as second-generation
cephalosporins, are recommended against aerobic and anaerobic
bacteria at least 30 minutes before a skin incision for elective
colorectal surgeries [22]. More recently, adding a single dose of
an oral antibiotic, such as 1 g of ornidazole, to the intravenous
antibiotic has been demonstrated to effectively reduce SSI in
deep and organ space [22]. While proper skin preparation is
routinely implemented for preventing SSI, some pre-operative
measures significantly impact managing the risk of infection. For
example, the implementation of showers with chlorhexidine is
statistically significant for preventing SSI [23]. Abdominal wall
antisepsis with alcoholic chlorhexidine solution is also essential
for skin preparation before surgery [23]. Surgical techniques, like
pre-operative preparation, is also essential for preventing SSI
due to the importance of skin closure for colonizing bacteria on
the surgical wound. Suturing techniques, continuous sutures, or
interrupted stitches do not have a significantimpact on preventing
SSI. However, different techniques to close the surgical incision
impact the wound dehiscence rate. Wound dehiscence occurs at a
higher rate in interrupted stitches when compared to continuous
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sutures [24]. Moreover, the materials used to close the incision
are necessary to prevent infections. Although there are limited
clinical studies, using sutures with antimicrobial properties, such
as triclosan-coated sutures, is recommended in efforts to reduce
bacterial colonization and biofilm formation [24,25].

Diagnosis

The diagnosis of SSI is commonly based on at least one of
the following criteria: purulent discharge from superficial and
deep wounds, organisms isolated from an aseptically obtained
fluid culture, and tissue at the incision site. Furthermore, SSI is
characterized by at least one of the following signs or symptoms:
Pain or tenderness at the surgical site, localized swelling or
redness, and fever. In addition, SSI is diagnosed when the
postoperative infection is confirmed in magnetic resonance
imaging (MRI) with contrast. Moreover, diagnosis of SSIis followed
by prompt treatment with empirical antibiotics. Subsequently, the
isolated organisms are identified. Antibiotic therapy is changed
according to the sensitivity of the bacteria. If necessary, irrigation
or reoperation is performed to remove an epidural abscess. When
patients without pain at the surgical site show fever and elevated
laboratory parameters, evaluate secondary infection causes
such as urinary tract infection, pneumonia, and atelectasis [26].
The standard approach to identifying the pathogens involved in
a surgical site infection concerns collecting a wound swab and
culturing for different aerobic and anaerobic microorganisms.
Apart from bacteria, wound swab samples can also identify fungal
disease-causing agents. Ultrasonography is the single most useful
radiological tool in diagnosing and treating surgical site infections.
An ultrasound scan can determine the presence of a collection or
abscess within a surgical site and guide its drainage [27].

Treatment & Prognosis

The general management of surgical site infections includes
non-surgical measures such as wound care, antimicrobial
therapy, and even invasive intervention in wound exploration
and debridement. The basics of wound management apply to
all surgical wounds as well- ensure good vascularity of the site,
maintain cleanliness around the wound, control comorbidities to
acceptable levels, and use topical agents where necessary. In the
event of SSIs, it is important to ensure good wound care- frequent
wound packing, good dressing, good drainage of secretions, and
timely and meticulous clearance of slough, pus, and debris from
the site [28,29].

Antibiotics and antimicrobial drugs may be warranted if
infections set in around the surgical site or disseminate to distal
sites. Occurrence of localized cellulitis, presence of patient
risk factors such as comorbidities (Diabetes Mellitus, etc.) or
chronic steroid use, or overt signs of infection (fever, significantly
elevated white cell count) is some signs that warrant prompt
antimicrobial drug administration [28,29]. The approach to
selecting antimicrobial drugs can be tailored based on knowledge
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of causative pathogens. Therefore, initiating Empiric Antibiotic
Therapy while awaiting culture and sensitivity testing is frequently
pertinent. It has been observed in recent times that while the
most common causative organism for surgical site infections
remains to be MSSA / Staphylococcus aureus, Coagulase-negative
Staphylococci, Streptococcus sp., and Enterococci, there has also
been a sharp/steep ascent in the cases of Methicillin-Resistant
Staphylococci (MRSA)
guided antimicrobial treatment act as a precise tool, with a
higher clearance rate of such infections. The duration of the

[30]. Hence, culture and sensitivity-

Table 1: Characteristics of SSI subtypes.

course of antimicrobial therapy can also be determined based
on the extent of the infection- superficial infections requiring
shorter regimens, as compared to more prolonged and intensive
regimens for widespread and extensive infections that may even
involve other organs (systems) [31-35]. Therefore, it is essential
to pay attention to the evolution of the infection and adjust drug
therapy accordingly- to detect and manage resistant pathogens/
infections early on and avoid dire consequences that may lead to
amputations or even mortality.

SSI Extension Presentation Diagnosis Prevention/ Treatment
- Redness., pain, tenderness, -CllmcalIPresen- -Prophylactic antibiotics
Super- ) ) o swelling of the area. tation
ficial Inci Only affects the immediate vicinity of Fluid Ti
) i the skin of the incision area. -rluid/1issue _ i
sional -Delayed healing cultures of the Negative wound pressure therapy
(NPWT)
affected area
-Delayed Healing Noninvasive
Deen In- Extends beyond the surgical wound, -Sepsis "MRI (if deel;t) or -Antlbgtlc (depends or?tt.h.et cultures
eep affecting the muscle and neighboring organ/ space type) organism sensitivity)
cisional .
tissues.
-Septic shock if delayed/ incor- -Wound Care (wound packaging,
rect treatment wound dressing, secretion drainage)
-Fever Invasive
Organ/ Can affect any area or organ of the -Malaise -Wound exploration
Space body, not invo.lved. in.o.r close to the -Sepsis _Debridement
surgical incision.
-Septic Shock if delayed/ incor- . .
rect treatment Surgery (if complicated)

Invasive management in wound exploration and debridement
may be warranted when SSIs become complicated with the
undrained fluid collection, large amounts of necrotic debris, or the
spread of infection into deeper skin layers (significantly beyond
the fascia). Superficial wound exploration can be done bedside or
in outpatient settings by practicing sterile precautions, carefully
excising devitalized tissue, and draining accumulated pus/fluid
with clear and healthy margins. Deeper exploration may require
reopening wounds and invasive exploration that may have to
be done in Operating Rooms. While this may seem invasive, it is
explicable, given the potential risks of untreated SSIs. Regarding
post-surgical care, Negative pressure wound therapy (NPWT) has
been associated with lower infection rates and earlier healing
of wounds compared to comparable wounds without similar
care [36,37]. A summary of the definition, diagnosis, clinical
manifestations, prevention strategies, and management of each
type of SSl is illustrated in Table 1.

Conclusion

As discussed, SSIs are a common complication following
abdominal surgical procedures thatoccur within 30 days of surgery
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and involve the surgical incision, deep tissue, or organ/space.
They can result in significant morbidity and mortality. Various
pathogens can be involved, including bacteria, viruses, and fungi.
The etiology of SSIs is multifactorial, with both patient and surgical
factors playing a role. The prevalence of SSIs varies depending on
the type of surgery performed, but it is estimated to be between
2-5% of all surgical procedures, with a much higher incidence
for certain types of surgery, such as colorectal surgery. SSIs’
pathogenesis involves colonizing the surgical site by pathogenic
microorganisms, followed by their invasion and proliferation.
The immune response to these pathogens can also contribute to
tissue damage and inflammation. Clinical presentation of SSIs can
vary depending on the type and severity of infection. Symptoms
include fever, wound drainage, redness and swelling at the surgical
site, and increased pain or tenderness. The diagnosis is typically
made based on clinical signs and symptoms and laboratory tests
such as wound cultures and blood tests to identify the causative
organism. Prevention of SSIs involves a combination of measures,
including appropriate use of antibiotics, sterile technique during
surgery, and patient optimization before and after surgery.
Treatment strategies typically involve a combination of antibiotics
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and surgical intervention, such as debridement or drainage of

the infected site. In severe cases, hospitalization and intensive
care may be required. Future research studies are needed to
improve the outcomes for patients with SSIs. Areas of research
include the development of more effective prevention strategies,
the identification of novel therapeutic targets, and a better

understanding of the pathogenesis of these infections.

References

10.

11.

12.

13.

14.

15.

Mangram A], Horan TC, Pearson ML, Silver LC, Jarvis WR (1999)
Guideline for Prevention of Surgical Site Infection, 1999. Centers for
Disease Control and Prevention (CDC) Hospital Infection Control
Practices Advisory Committee. Am J Infect Control 27(2): 97-132.

Seidelman ], Anderson DJ (2021) Surgical Site Infections. Infect Dis
Clin North Am 35(4): 901-929.

Borchardt RA, Tzizik D (2018) Update on surgical site infections: The
new CDC guidelines. JAAPA 31(4): 52-54.

Lauwers S, de Smet F (1998) Surgical site infections. Acta Clin Belg
53(5): 303-310.

Zabaglo M, Sharman T (2023) Postoperative Wound Infection.
StatPearls.

De Lissovoy G, Fraeman K, Hutchins V, Denise Murphy, David Song,
et al. (2009) Surgical site infection: incidence and impact on hospital
utilization and treatment costs. Am | Infect Control 37(5): 387-397.

Magill SS, Edwards JR, Bamberg W, Zintars G Beldavs, Ghinwa Dumyati,
et al. (2018) Multistate point-prevalence survey of health care-
associated infections. N Engl ] Med 378(26): 2433-2444.

Cruse PJ, Foord R (1980) The epidemiology of wound infection. A 10-
year prospective study of 62,939 wounds. Surg Clin North Am 60(1):
27-40.

M Pearson ML, Silver LC, Jarvis WR (1999) Guideline Hospital Infection
Control Practices Advisory Committee. Am ] Infect Control 27(2): 97-
132.

Cruse PJ, Foord R (1980) The epidemiology of wound infection. A 10-
year prospective study of 62,939 wounds. Surg Clin North Am 60(1):
27-40.

Edmiston CE, Bruden B, Rucinski MC, Henen C, Graham MB, et al.
(2013) Reducing the risk of surgical site infections: does chlorhexidine
gluconate provide a risk reduction benefit? Am ] Infect Control 41(5
Suppl): S49-S55.

Leaper DJ, Edmiston CE (2017) World Health Organization: global
guidelines for the prevention of surgical site infection. ] Hosp Infect
95(2): 135-136.

Horan TC, Pearson ML, Silver LC, Jarvis WR (1999) Guideline for
Prevention of Surgical Site Infection. Centers for Disease Control
and Prevention (CDC) Hospital Infection Control Practices Advisory
Committee Am | Infect Control. 27(2): 97-132.

Owens CD, Stoessel K (2008) Surgical site infections: epidemiology,
microbiology, and prevention. ] Hosp Infect 70 Suppl 2: 3-10.

Anderson DJ, Podgorny K, Berrios-Torres SI, Dale W Bratzler, E P
Dellinger, et al. (2017) Strategies to prevent surgical site infections in

DOI: 10.19080/0A]S.2023.14.555885

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

acute care hospitals: 2014 update. Infect Control Hosp Epidemiol38(6):
604-610.

Kaye KS, Anderson DJ, Cook E, et al. (2017) Surgical site infection
prevention: a systematic review of published studies. Ann Surg 265(5):
1047-53.

Sands KE, Yokoe DS, Hooper DC, John L Tully, Teresa C Horan, et al.
(2017) Detection of postoperative surgical-site infections: comparison
of health plan-based surveillance with hospital-based programs. Infect
Control Hosp Epidemiol 24(10): 741-743.

Maehara Y, Kakeji Y (2016) Surgery-induced immunosuppression, and
postoperative infectious complications. Surg Today 46(7): 804-815.

Davies B (2017) Surgical site infections. Nurs Stand 32(51): 44-50.

Astagneau P, Rioux C, Golliot F, G Briicker (2001) Morbidity and
mortality associated with surgical site infections: results from the
1997-1999 INCISO surveillance. ] Hosp Infect 48(4): 267-274.

Huisman S, Ket JC, et al. (2017) Incidence and risk factors for surgical
site infections in general surgery: a nationwide surveillance study. ]
Hosp Infect 95(1): 54-61.

Futier E, Jaber S, Garot M, Vignaud M, Panis Y, et al. (2022) Effect of
oral antimicrobial prophylaxis on surgical site infection after elective
colorectal surgery: multicentre, randomised, double blind, placebo
controlled trial. BM] 379: e071476.

Poirot K, Le Roy B, Badrikian L, Slim K (2018) Skin preparation for
abdominal surgery. ] Visc Surg 155(3): 211-217.

De Simone B, Sartelli M, Coccolini F, Ball CG, Brambillasca P, et al.
(2021) Intraoperative surgical site infection control and prevention:
a position paper and future addendum to WSES intra-abdominal
infections guidelines. World ] Emerg Surg 16(1): 18.

IHR Global Research Health Unit on Global Surgery (2021) Reducing
surgical site infections in low-income and middle-income countries
(FALCON): a pragmatic, multicentre, stratified, randomized controlled
trial. Lancet 398(10312): 1687-1699.

Cunningham ME, Girardi F, Papadopoulos EC, Frank P Cammisa (2006)
Spinal infections in patients with compromised immune systems. Clin
Orthop Relat Res 444: 73-82.

Divi SN, Kepler CK, Segar AH, Russo GS, Bronson WH, et al. (2020) Role
of Imaging, Tissue Sampling, and Biomarkers for Diagnosis of SSI in
Spine Surgery. Clin Spine Surg 33(5): E199-E205

Stevens DL, Bisno AL, Chambers HF, Everett ED, Dellinger P, et al.
(2005) Infectious Diseases Society of America. Practice guidelines for
the diagnosis and management of skin and soft-tissue infections. Clin
Infect Dis 59(2): e10-52.

Seidelman JL, Smith B, Shoff C, Baker AW, Lewis SS, et al. (2019) Serious
superficial incisional surgical site infections (SSISSIs): A proposed
surveillance definition. Infect Control Hosp Epidemiol 40(11):1258-
1259.

Weigelt JA, Lipsky BA, Tabak YP, Derby KG, Kim M, et al. (2010) Surgical
site infections: Causative pathogens and associated outcomes. Am ]
Infect Control 38(2): 112-120.

Stevens DL, Bisno AL, Chambers HF, Dellinger EP, Goldstein EJ, et al.
(2015) Infectious Diseases Society of America. Practice guidelines for
the diagnosis and management of skin and soft tissue infections: 2014
update by the Infectious Diseases Society of America. Clin Infect Dis
59(2): e10-52

How to cite this article: Aishwarya Y, Thulasi Ram G, Blanca Estefanie Avalos Q, Coralvia Yaroslangna Villanueva P, Miguel Eduardo Rodriguez R, et
al. Surgical Site Infection in Abdominal Procedures: An Update on Prevention and Clinical Approach. Open Access J Surg. 2023; 14(2): 555885.


http://dx.doi.org/10.19080/OAJS.2023.14.555885
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/34752225/
https://pubmed.ncbi.nlm.nih.gov/34752225/
https://pubmed.ncbi.nlm.nih.gov/30973535/
https://pubmed.ncbi.nlm.nih.gov/30973535/
https://pubmed.ncbi.nlm.nih.gov/9861754/
https://pubmed.ncbi.nlm.nih.gov/9861754/
https://www.ncbi.nlm.nih.gov/books/NBK560533/
https://www.ncbi.nlm.nih.gov/books/NBK560533/
https://pubmed.ncbi.nlm.nih.gov/19398246/
https://pubmed.ncbi.nlm.nih.gov/19398246/
https://pubmed.ncbi.nlm.nih.gov/19398246/
https://pubmed.ncbi.nlm.nih.gov/24670166/
https://pubmed.ncbi.nlm.nih.gov/24670166/
https://pubmed.ncbi.nlm.nih.gov/24670166/
https://pubmed.ncbi.nlm.nih.gov/7361226/
https://pubmed.ncbi.nlm.nih.gov/7361226/
https://pubmed.ncbi.nlm.nih.gov/7361226/
https://pubmed.ncbi.nlm.nih.gov/7361226/
https://pubmed.ncbi.nlm.nih.gov/7361226/
https://pubmed.ncbi.nlm.nih.gov/7361226/
https://pubmed.ncbi.nlm.nih.gov/23622749/
https://pubmed.ncbi.nlm.nih.gov/23622749/
https://pubmed.ncbi.nlm.nih.gov/23622749/
https://pubmed.ncbi.nlm.nih.gov/23622749/
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/10196487/
https://pubmed.ncbi.nlm.nih.gov/19022115/
https://pubmed.ncbi.nlm.nih.gov/19022115/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267723/
https://pubmed.ncbi.nlm.nih.gov/14587934/
https://pubmed.ncbi.nlm.nih.gov/14587934/
https://pubmed.ncbi.nlm.nih.gov/14587934/
https://pubmed.ncbi.nlm.nih.gov/14587934/
https://pubmed.ncbi.nlm.nih.gov/11461127/
https://pubmed.ncbi.nlm.nih.gov/11461127/
https://pubmed.ncbi.nlm.nih.gov/11461127/
https://pubmed.ncbi.nlm.nih.gov/36328372/
https://pubmed.ncbi.nlm.nih.gov/36328372/
https://pubmed.ncbi.nlm.nih.gov/36328372/
https://pubmed.ncbi.nlm.nih.gov/36328372/
https://pubmed.ncbi.nlm.nih.gov/29631947/
https://pubmed.ncbi.nlm.nih.gov/29631947/
https://pubmed.ncbi.nlm.nih.gov/32041636/
https://pubmed.ncbi.nlm.nih.gov/32041636/
https://pubmed.ncbi.nlm.nih.gov/32041636/
https://pubmed.ncbi.nlm.nih.gov/32041636/
https://pubmed.ncbi.nlm.nih.gov/34710362/
https://pubmed.ncbi.nlm.nih.gov/34710362/
https://pubmed.ncbi.nlm.nih.gov/34710362/
https://pubmed.ncbi.nlm.nih.gov/34710362/
https://pubmed.ncbi.nlm.nih.gov/16523130/
https://pubmed.ncbi.nlm.nih.gov/16523130/
https://pubmed.ncbi.nlm.nih.gov/16523130/
https://pubmed.ncbi.nlm.nih.gov/31567424/
https://pubmed.ncbi.nlm.nih.gov/31567424/
https://pubmed.ncbi.nlm.nih.gov/31567424/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/31625493/
https://pubmed.ncbi.nlm.nih.gov/31625493/
https://pubmed.ncbi.nlm.nih.gov/31625493/
https://pubmed.ncbi.nlm.nih.gov/31625493/
https://pubmed.ncbi.nlm.nih.gov/19889474/
https://pubmed.ncbi.nlm.nih.gov/19889474/
https://pubmed.ncbi.nlm.nih.gov/19889474/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/24973422/
https://pubmed.ncbi.nlm.nih.gov/24973422/

Open Access Journal of Surgery

32. May AK, Stafford RE, Bulger EM, Heffernan D, Guillamondegui O etal. ~ 35. H Vermeulen, Ubbink D, Goossens A, de Vos R, Legemate D (2004)

(2009) Surgical Infection Society. Treatment of complicated skin and Dressings and topical agents for surgical wounds healing by secondary
soft tissue infections. Surg Infect (Larchmt) 10(5): 467-99 intention. Cochrane Database Syst Rev 2004(2): CD003554.

33. Claridge JA, Nathens AB, Rotstein OD, Duane TM, Evans HL etal. (2015)  36. Brian E Leininger, Rasmussen TE, Smith DL, Jenkins DH, Coppola C
STOP-IT Trial Investigators. Trial of short-course antimicrobial therapy (2006) Experience with wound VAC and delayed primary closure of
for intraabdominal infection. N Engl ] Med 372(21): 1996-2005. contaminated soft tissue injuries in Iraq. ] Trauma 61(5): 1207-211.

34. Ovington LG (2001) Hanging wet-to-dry dressings out to dry. Home  37. Chenyu Huang, Leavitt T, Bayer LR, Orgill DP. (2014) Effect of negative
Health Nurse 19(8): 477-483. pressure wound therapy on wound healing. Curr Probl Surg 51(7):301-

31.
G) This work is licensed under Creative Your next submission with Juniper Publishers
@ Commons Attribution 4.0 Licens will reach you the below assets

DOI: 10.19080/0A]JS.2023.14.555885
¢ Quality Editorial service

e Swift Peer Review
¢ Reprints availability
e E-prints Service
e Manuscript Podcast for convenient understanding
¢ Global attainment f or your research
» Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)
¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

How to cite this article: Aishwarya Y, Thulasi Ram G, Blanca Estefanie Avalos Q, Coralvia Yaroslangna Villanueva P, Miguel Eduardo Rodriguez R, et
m al. Surgical Site Infection in Abdominal Procedures: An Update on Prevention and Clinical Approach. Open Access J Surg. 2023; 14(2): 555885.
DOI: 10.19080/0A]S.2023.14.555885


http://dx.doi.org/10.19080/OAJS.2023.14.555885
https://pubmed.ncbi.nlm.nih.gov/33646051/
https://pubmed.ncbi.nlm.nih.gov/33646051/
https://pubmed.ncbi.nlm.nih.gov/33646051/
https://pubmed.ncbi.nlm.nih.gov/25992746/
https://pubmed.ncbi.nlm.nih.gov/25992746/
https://pubmed.ncbi.nlm.nih.gov/25992746/
https://pubmed.ncbi.nlm.nih.gov/11982183/
https://pubmed.ncbi.nlm.nih.gov/11982183/
https://pubmed.ncbi.nlm.nih.gov/15106207/
https://pubmed.ncbi.nlm.nih.gov/15106207/
https://pubmed.ncbi.nlm.nih.gov/15106207/
https://pubmed.ncbi.nlm.nih.gov/17099530/
https://pubmed.ncbi.nlm.nih.gov/17099530/
https://pubmed.ncbi.nlm.nih.gov/17099530/
https://pubmed.ncbi.nlm.nih.gov/24935079/
https://pubmed.ncbi.nlm.nih.gov/24935079/
https://pubmed.ncbi.nlm.nih.gov/24935079/
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/OAJS.2023.14.555885

