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Surgical site infections: classification and prevention methods

Davoud Kazemi

Associate Professor of Veterinary Surgery, Department of Veterinary Clinical Sciences, Faculty of
Veterinary Medicine, Tabriz Medical Sciences, Islamic Azad University, Tabriz, Iran.

dkazemi@iaut.ac.ir

Background: A review of surgical site infections in surgery

Objectives: Definition of surgical site infections and methods of diagnosis, treatment and
prevention

Methods: A literature review using various publications related to surgical site infections

Results: Surgical site infections are defined as infections that occur at the surgical incision or
deeper tissues of the surgical site in a certain period of time following surgery. These infections
lead to increased morbidity, mortality, hospitalization, re-admission rates, post-discharge care
and costs of surgery. Bacterial contamination of the incision site is the most important cause of
these infections. Surgical site infections are divided into three categories based on the depth and
type of infected tissue: superficial incisional infections, deep incisional infections, and infections
related to organs or internal spaces of the body. Various patient-related and procedure-related
factors are involved as risk factors of these infections. Diagnosis of surgical site infections is based
on patient history and results of clinical examination, surgical wound evaluation, and laboratory
tests. Wound management and judicious use of antibiotics according to the type of bacteria
involved in the infection are considered as the two most important aspects of treatment plan.
Prevention is the best strategy to deal with surgical site infections. Prevention strategies are
divided into preoperative, intraoperative, and postoperative methods. The purpose of these
measures is to prevent surgical wound contamination and increase patient resistance against
infection. Accurate patient selection, adherence to aseptic principles, use of appropriate surgical
technique, and complete aftercare of the patient and surgical wound, along with prophylactic
use of antibiotic drugs, are the most important preventive measures against surgical site
infections. Classification of surgical site infections, their etiology, risk factors, diagnosis and
treatment methods and preventive measures are discussed in this review article.

Conclusions: After defining various types of surgical site infections, different methods of
diagnosis, treatment and prevention are discussed and it is concluded that preventive strategies
are the ideal method to control surgical site infections.

Keywords: Surgical site infections, Wound contamination, Risk factors, Preventive strategies
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Sterilization methods of surgical instruments

Mohamad Shojaei?’, Rahim Alizadeh?, Alireza zokaie Ashtiani?

1.Razi Vaccine and Serum Research Institute, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran

2.Surgery department, Avina Vet Hospital, Tehran, Iran
* vetalizadeh@gmail.com

Background: A review of the sterilization principles in operation

Objectives: Declaration of the method of sterilization and disinfection of facilities and
instruments.

Methods: Studying The literature has been published related to the sterilization approach and
process.

Results: Understanding and properly performing sterilization and sanitization techniques are
critical for reaching a successful surgery.

Sterilization is a precise term that means destroying all microorganisms in or on an object,
including bacteria, viruses, spores, and fungi. Sterilization can be done through chemical or
physical methods, with various advantages and disadvantages including speed, application,
complications, and costs. There are a lot of dos and don'ts in this procedure.

The product's sterility assurance level is the probability that a viable microorganism is present
on a product after sterilization. For sterilization, they mostly use steam under pressure, dry heat,
and ethylene hydrogen oxide gas According to a classification, the equipment is classified into
three critical, semi-critical, and non-critical categories. Essentially, critical equipment is those
items that, if contaminated, are associated with a clinical risk of infection due to contact with
the bloodstream or sterile tissues and, it is a must to be sterile to lead a good operation. This
category includes surgical instruments, catheters, needles, and implants, which must be sterile.
Semi-critical equipment comes into contact with mucous membranes or healthy skin, such as
tracheal tubes, laryngoscopes, and esophageal probes. These items and instruments must be
sterilized. Non-critical equipment are those that only come into contact with healthy skin. , such
as stethoscopes, blood pressure cuffs, and wheeled beds for patient transfer, these items can
be disinfected with medium-level disinfectants.

Conclusions: Reaching a certain sterilization needs accurate monitoring during the preparation
of equipment for sterilization. It should be done scientifically to prevent infection and unwilling
tolls.

Keywords: Sterilization, surgery, surgical equipment
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- Electrical current flows from
the Electrosurgical Generator
Unit (ESU) to the handpiece,
through the animal and to the
metal return electrode
plate...Current then returns /*

from the metal plate back
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Principles of preparation of surgical patient
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* s.h.jarolmasjed@gmail.com
Background: A review of the principles of preparation of surgical patient
Objectives: Explaining the principles of preparation of surgical patient

Methods: A literature review using various publications related to preparation of surgical
patient

Results: The main goal in preoperative care and preparation of surgical patients is to prevent
harm and keep the patient safe before, during, and after the operation. The surgical
procedure may be accompanied by the administration of anesthetic or local analgesia, which
requires written consent from the patient's owner. Preoperative anesthesia assessment
minimizes the risk for all patients and also identifies patients at risk. Special considerations
should be applied to young, pregnant and elderly patients who undergo anesthesia and
surgery. Preparing the patient for anesthesia requires an understanding of the preoperative
condition, the nature of the surgery, and the anesthetic techniques required for the surgery
as well as the risks that a particular patient may face during this time. Patients with underlying
diseases need more careful examination and coordination. Preparation for surgery can take
weeks, and if not performed sufficiently and correctly, it can cause delays and cancellations
of surgery. Successful surgery requires correct diagnosis, selection of appropriate surgical
methods and materials, attention to detail, accurate instruments and appropriate equipment.
Appropriate instruments and sutures should be prepared before any planned surgery, and
the surgeon should have adequate knowledge of the anatomy, procedure, and other
requirements before performing the surgery. Before induction of anesthesia, fluid,
electrolyte, and acid-base imbalances should be corrected.

Many drugs that are routinely administered during anesthesia are metabolized by the liver.
In diseases with moderate to severe liver dysfunction, such drugs should be avoided or their
dosage should be significantly reduced. Radiography is necessary to check the abnormalities
of the digestive system.

Conclusions: Prehabilitation is a term that refers to any intervention that is performed before
surgery to reduce the complications caused by surgery, reduce the length of hospitalization,
accelerate the return of organ function, and facilitate the patient's return to normal life.

Keywords: principles of preparation, surgery, anesthesia
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Preparation of the surgical team
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Background: A review of the preparation of the surgical team
Objectives: Explain the preparation of the surgical team

Methods: A literature review using various publications related to the preparation of the
surgical team

Results: Surgical site infection is one of the most common cases and complications after a
surgical procedure, which causes a lot of costs for the patient and the medical centers. Preparing
the surgeon's hands is always one of the most important strategies to reduce surgical site
infections and one of the most important medical procedures. The risk of surgical site infection
arises not only from contact with the patient's natural flora, but also from the unintentional
transmission of microorganisms from surgeons and operating room staff to the patient.
Operating room personnel are one of the main factors that increase bacterial contamination of
the surgical site. Sterile gloves are worn in the operating room as a primary barrier against such
transmission. Although the prevalence of surgical site infections is attributed to organisms in
the hair or on the scalp, no systematic study has been conducted to measure the number of
bacteria in the environment when a head mask is worn or not, and there is no accurate
information on whether it is effective or not. The use of a face mask during surgery does not
have a significant effect on surgical site infection, but it does reduce the spread of bacteria in
the operating room. It has been shown that increased foot traffic through the operating room
has been demonstrated to increase ambient microbial levels and ensuing infection risk.
Preparation of the surgeon's hand and forearm before entering the operating room plays an
important role in reducing the rate of surgical site infections. Surgical gowns form a barrier
between the surgical site and the skin of the surgical team, which is one of the most important
factors in reducing infections in the surgical site.

Conclusions: Preparation of the surgical team is considered one of the most important methods
of preventing surgical site infection, and all members of the surgical team must perform all the
necessary measures.

Keywords: Surgical site infection, Scrub, Surgical team, Hand/Arm scrub
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Background: A review of operating room sterilization and disinfection methods

Objectives: Explain various methods of operating room sterilization and disinfection

Methods: A literature review using various publications related to operating room sterilization and
disinfection

Results: An operating room is a restricted location in a hospital where surgery is performed. The
history of operating room construction as a specialized facility for performing surgery dates back to
the 18th century. Before that, surgeries were usually performed at patient's or surgeon's place of
residence. Early operating rooms did not have ideal structural conditions and were mostly built as
a place to demonstrate surgical operations. With the identification of microorganisms, especially
bacteria, as the causative agents of postoperative infections, the design of operating rooms was
altered to control these infections. Surgery is an invasive treatment method and exposes the
patient to surgical site infections. These infections are caused by contamination of the surgical
wound by microorganisms, especially bacteria. Natural flora of the patient, surgical equipment,
surgical team and physical environment of the operating room are considered as sources of
infective bacteria. Operating rooms can be contaminated by unfiltered air, ventilation systems,
disinfectants, discharges from infected wounds, transport of patients and collection bags, excessive
traffic in the operating room, clothes, shoes, hands and gloves of surgical team members, non-
sterile surgical equipment and contaminated surfaces. Therefore, to prevent surgical site infections,
apart from the surgical site, surgical equipment and surgical team, the physical environment of the
operating room must also be designed, maintained and disinfected using appropriate methods. This
review article describes general principles of operating room design and ventilation along with daily
cleaning, disinfection and sterilization methods.

Conclusions: Daily cleaning and disinfection of the operating room is mandatory as one of the most
important aspects of prevention of surgical site infections and should be conducted by experienced
and trained staff.

Keywords: Operating room, Design, Ventilation, Cleaning and disinfection, Sterilization
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1953: Glycopeptides, Nitroimidazoles, Streptogramins < P> 1955: Cycloserine, Novobiocin

1952: Macrolides < P 1957: Rifamycins
1950: Pleuromutilins < P 1961: Timethoprim
1948: Cephalosporins < P> 1962: Quinolones, Lincosamides, Fusidic acid
1947: Polymyxins, Phenicols < P 1949: Fosfomycin
1946: Nitrofurans <« P 1971: Mupirocin
1945: Tetracyclines < P 1976: Carbapenems
1943: Aminoglycosides, Bacitracin (topical) < P 1978: Oxazolidinones
1932: Sulfonamides < P 1979: Monobactams
1928: Penicillins « P 1987: Lipopeptides
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Principles of antibiotic use in surgery

Davoud Kazemi
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Background: A review of the principles of antibiotic use in surgery
Objectives: Explain the principles of antibiotic use in surgery
Methods: A literature review using various publications related to the use of antibiotics in surgery

Results: Antibiotics are drugs used to treat bacterial infections. These drugs are divided into different
groups based on their origin, spectrum of effect, clinical application and mechanism of action. Antibiotics
are used in surgery for prevention of surgical site infections or treatment of established infections.
Classification of surgeries into clean, clean-contaminated, contaminated and dirty procedures is
considered the most important factor in choosing the type of antibiotic use. Antibiotics are not required
for clean surgeries except in certain circumstances. Prophylactic antibiotics are used in clean-
contaminated and contaminated surgeries to prevent postoperative infection. In dirty surgeries with an
established infection, these drugs are used therapeutically. Prophylactic antibiotics are administered
intravenously before the start of surgery to create a therapeutic concentration in the target tissues and
prevent their infection. Therefore, drugs that can be injected intravenously are used for prophylaxis. Also,
antibiotics are selected based on the natural flora of target tissues or operative site. Prophylactic drug
administration is stopped at the end of the operation or continues up to 24 hours after the operation.
Therapeutic use of antibiotics is started before surgery and continues during and after the
operation until complete treatment of infection. Antibiotics are selected based on microbial
culture and determination of antibiotic sensitivity. Presently, the use of novel methods has
allowed topical application of antibiotics in surgery. This review article describes general
characteristics of antibiotics and explains principles of their prophylactic and therapeutic use in
surgery.

Conclusions: Antibiotics should be used judiciously to prevent antibiotic resistance while
increasing their effectiveness in prevention and treatment of infections.

Keywords: Prophylactic antibiotic, Therapeutic antibiotic, Surgery, Antibiotic resistance
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Prevalence of Bovine Respiratory Disease in Dairy Calves: A Comparative Study
of Clinical Signs and Thoracic Ultrasound Screening

SeyedAli Saadatnia®, Gholamreza Mohammadi'*, Ali Mirshahi?

1.Department of Clinical Science, Health and prevention of livestock diseases, Faculty of
Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran
*gmohamad@um.ac.ir

Background: Bovine respiratory disease (BRD) is a leading health issue in dairy calves, significantly
impacting animal welfare and farm economics.

Objectives: This study aims to evaluate the prevalence of BRD in a dairy herd, comparing the
diagnostic effectiveness of clinical signs and thoracic ultrasound (TUS) screening.

Methods: A cohort of dairy herd calves was assessed using both diagnostic approaches (clinical
signs and TUS). Clinical signs were evaluated based on observable indicators such as coughing, nasal
discharge and abnormal breathing patterns. Concurrently, TUS was used to detect pulmonary
abnormalities indicative of respiratory pathology. The prevalence rates determined by each method
were analyzed.

Results: This study underscores the importance of advanced diagnostic tools in the early
identification and control of BRD in calves, advocating for a more comprehensive approach to calf
health management. In this cross-sectional study, we investigated the prevalence of bovine
respiratory disease (BRD) in a cohort of 230 dairy calves using thoracic ultrasound (TUS) and clinical
signs. Our findings indicate a significant discrepancy between the two diagnostic methods, with TUS
identifying a prevalence rate of 62%, while clinical signs suggested a rate of 21%. This disparity
highlights the potential for underdiagnosis when relying solely on clinical observations.

Conclusions: Our findings reveal that while clinical signs provide a rapid assessment tool for on-
farm diagnosis, TUS provides higher accuracy and quality and revealing subclinical cases not readily
diagnosed through clinical observation alone. The integration of TUS into routine veterinary
examinations could enhance the early detection and management of BRD, potentially reducing the
economic burden of the disease and improving the overall health status of dairy herds.

Key Words: Thoracic Ultrasonography, Dairy Calves, Early Diagnosis, Bovine Respiratory Disease
(BRD)
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Lameness detection in cows by designing a splitted weight scale for each limb

Ahmadreza Mohamadnia®®, Alireza Abdolhoseini?, Amirfarhang Houshangi?

1.Department of Clinical Science, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad,
Mashhad, Iran
2. Islamic Azad University, Shabestar, Iran.
*amohamadnia@um.ac.ir

Introduction: lameness is a costly and widespread health and welfare problem in intensive dairy
production, and reliable automated methods to detect lameness are needed. Lameness may be
detected through the measurement of weight in each limb that requires an understanding of how
caws redistribute their weight in response to pain in one or more limbs.

Aim: This research was conducted with the aim of the Evaluation of weight distribution on each limb
in lame and healthy cows by designing a splitted scale for weighing each limb.

Method and Material: Sixty one sound cows were selected in an industrial farm and the distance
between forelimbs, hind limbs and forelimbs and hind limbs were measured for designing a 4 plate
scale, base to preliminary results dimension of each plate were d 100 x 50 cm and each plate were
capable of weighing from 100 grams up to 450 kilograms and display the results in separate screens.
In second step two groups of Lame (25 cows affected by digital injuries in last month) and Nongame
(25 sound cows without any history of digital injuries during past three month) were weighed by
designed scale for evaluation the possible different weight distribution among the limbs. Data
reported descriptively and also numerical measurements were compared by Pair t-test and One way
ANOVA, P value less than 0.05 consider as significant.

Results: The weight on the injured limb recorded as 127.35+21.23 kg and healthy limb was against the
diseased limb, 127.345+21.225 and the weight on contra-lateral limb recorded as 196.28+12.19, on
diagonal limb recorded as 193.24+11.99 kg and on opposite limb recorded as 198.93+15.96. All data
shows a significant less weight distribution on injured limb. Also distribution of the weight among high
locomotion scored cows revealed a significant difference in weight bearing as the distribution were
not significant in cows with less scores.

Conclusion: Different weight distribution on limbs can be considered as a diagnostic tool for lameness.
Weight distribution measurements may provide useful in-field techniques for lameness detection.

Keywords: Weight distribution, Locomotion score, Lameness, splitted weight Scale
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