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Topic of practical class: “Antibiotic prophylaxis and antibiotic therapy in surgery
1. Significance of topic
The problem of preventing postoperative purulent complications in surgery is still relevant.  This is largely due to the fact that as the number of complex operations increases with the use of modern technologies, the volume and duration of surgical interventions increase, traumatic tissue and blood loss increase, which contribute to the development of postoperative infectious complications, primarily wound infections.  Treatment of wound infection requires additional costs and significantly increases the patient's stay in the hospital.
Despite the increased technique of surgical interventions and the introduction of a system of preventive measures, the incidence of postoperative wound infection in abdominal organs continues to be high.  So, the number of postoperative purulent complications in planned abdominal surgery is 6-8%;  Moreover, if purulent complications develop in 0,8-2% in "clean" operations, then when "contaminated" or contaminated - the amount of wound suppuration increases to 20%.
The frequency of suppuration of postoperative wounds on the organs of the abdominal cavity is determined by the nature of the disease, the degree of trauma of the operative intervention and the possibility of microbial infection of the operating wound.
When performing low-traumatic laparoscopic cholecystectomy, the frequency of postoperative purulent complications is 0.6-6%, and with laparotomic cholecystectomy it increases to 5-26%.  In the structure of postoperative pyoinflammatory complications, a small percentage (1.8%) is occupied by selective proximal vagotomy (SPV).
An increase in the frequency of wound purulent complications is observed after operations with a cut of hollow organs.  In this case, the frequency of postoperative infectious complications increases significantly with gastric resection and ranges from 4 to 26%.  The frequency of purulent complications remains high in liver operations - 27-58%, on the pancreas - 40-70%.  A large number (68%) of postoperative purulent-septic complications is observed during surgical interventions on the large intestine.  The most severe complication in abdominal surgery is peritonitis, the frequency of development of which varies from 3 to 70%, and the mortality rate thus reaches 20%.
According to the National Nosocomial Infection Surveillance (NNIS), the USA, the infection of the surgical intervention area (SSI) is the third, most frequently occurring with nosocomial infection, accounting for 14-16% of all nosocomial infections among all hospitalized  Patients.  From 1986 to 1996, hospitals that conduct epidemiological surveillance of SSI within the NNIS system registered 15523 SSIs after 593,344 surgeries.  Of this total number of SSI, two-thirds were localized in the incision area and one third in organs or cavities in the surgical access area.  The emergence of SSI extends the patient's stay in the hospital for 10 days and increases the cost of hospitalization by $ 2,000.  Despite significant progress in the prevention, diagnosis and treatment of surgical infection, its development, for example, in the United States, approximately doubles the cost of hospitalization.  If the question of the appropriateness of using antibiotics for preventive purposes in abdominal surgery has been widely debated, most researchers have now concluded that it is necessary and important to use this method.  Today, antibiotic prophylaxis of postoperative infectious diseases is a common part of surgical practice in any operations, and also with some pure procedures.
2. Aims of the class
2.1. Training aims (a student must learn and master):
Level I – To determine the timing of antibiotic prophylaxis, antibiotic therapy, to distinguish these concepts, to be able to explain the necessity of their use in practice;  The concept of an infection of the area of ​​surgical intervention
Level II – General principles of antibiotic prophylaxis and antibiotic therapy
Level III – Criteria for choosing an antibiotic for antibiotic prophylaxis, rules and methods for antibiotic prophylaxis, the basic rules of antibiotic therapy for surgical infections
Level IV – Within the medical process, be able to perform pre- and post-operative monitoring of major and "secondary" risk factors for the development of SSI;  To show risk factors before specific operations in a clinical practical situation;  Determine the causes that affect the development of infectious complications in the field of surgical intervention
2.2. Educational aims:

1. Formation of professional personality of doctor.

2. Formation of medical deontology and ethics, professional responsibility.

3. Interdisciplinary integration
	№
	Disciplines
	To know
	To master

	Previous disciplines (basic disciplines)

	1
	Pharmacology
	The mechanism of action of antibacterial drugs;  Classification of antibiotics
	Interpret the results of bakposives, determine the necessary dosage and combination of antibiotics on the basis of antibioticograms

	2
	General surgery
	Concepts of inflammation;  The mechanism of the inflammatory process;  Classification of inflammation
	To determine risk factors and possible specific infectious complications in this or that kind of operations

	3
	
	
	


4. Contents of the topic
Under the preventive use of antimicrobial agents in surgery, one should understand the prevention of postoperative infectious complications by preoperative administration of therapeutic agents that have a wide spectrum of antimicrobial activity.  Antibiotic prophylaxis leads to a reduction in the number of postoperative suppuration, mortality, and also to a decrease in the economic costs associated with the development of infection.  At the same time, the antibiotic prophylaxis of wound infection in planned abdominal surgery has not yet found a definitive answer to many questions.
The main role of antibiotic prophylaxis in surgery is to prevent infections that result from surgery or other invasive interventions that are directly related to them, as well as in reducing the duration and cost of hospital stay.  Its essence is to achieve effective concentrations of antibiotic in the area of ​​the inflammatory process and in the operating area during its microbial contamination and in supporting the bactericidal level of the drug throughout the operation and the first 3-4 hours after surgery.  This time interval is decisive for reproduction and adhesion on the host cells of microbes that have fallen into the wound, which serves as a trigger mechanism for the onset of an infectious inflammatory process in the wounds.
Antibiotic prophylaxis, which started after the end of this period, is late, and its continuation after the termination of the operation is in most cases superfluous, since the preventive role of the antibiotic basically consists in reducing the concentration of bacteria in the wound and preventing the adhesion of the pathogen.  In the literature, approaches to the standard definition of SSI have been made in recent years, which is possible when comparing the infectious complications of any anatomical part of the body that have been uncovered or manipulated during the operation (Tables 1 and 2) and which may be a criterion for the effectiveness of perioperative prophylactic antimicrobial use  Preparations.
Table 1. Anatomical divisions of the abdominal wall with areas of possible occurrence of SSI

	Anatomic section
	Localization

	1. Skin
	SSI
superficial incision

	2. Subcutaneous tissue
	

	3.Deep soft tissues (fascia and muscle)
	SSI cloven

	4. Organ / cavity

	SSI organ / cavity


Table 2. The criteria for determining SSI

	I. Superficial SSI cut

	Infection occurs within 30 days after surgery, and involves only the skin and subcutaneous tissue at the site of incision and the patient has at least one symptom of the following:


	1. Purulent discharge from the outer surface of the incision, with laboratoryconfirmation or not.

	2. Isolation of microorganisms from the fluid or tissue aseptically obtained from the siteof the cut surface.

	3. The presence of one of the signs or symptoms of infection: pain or tenderness,limited swelling, redness, local rise in temperature. The surgeon opens a speciallypostoperative wound, except when the crop from the wound gives a negative result.


	II. Deep SSI cut

	fection occurs within 30 days after surgery without an implant, or not later than one year if implant is in place operations, and there is reason to believe that infection is associated with this surgery and infection involves deep soft tissues, eg, fascial and muscle layers in the area incision and the patient has at least one of the following:

	1. Purulent discharge from the depth of the cut, but not from the organ / space at the site of surgery.

	2. Spontaneous dehiscence, or willful his discovery of a surgeon when the patient hasat least one of the following signs or symptoms of infection: fever (> 38os), localizedpain or tenderness, except in cases where seed from a wound in the negative result.

	3. With direct review, during reoperation, with histopathological or instrumental(ultrasound, X-ray, CT) study revealed an abscess or other signs of infection in thedepths of post-operative wounds.

	4. Diagnosis of deep SSI postoperative wound delivered a surgeon or other physician.

	Notes:

	1. Infection that involves both deep and superficial incision is registered as SSI cloven.

	2. SSI / body cavity which is drained through the incision, is recorded as deep SSI.

	III. SSI body/cavity

	Infection occurs within 30 days after surgery without an implant, or not later than one year if implant is in place operations, and there is reason to believe that infection is associated with this surgery and infection involves the deep part of the body tissues (eg, organs or cavities) except for the incision area, which was disclosed or yield to manipulation during surgery and the patient has at least one of the following:

	 1. Purulent drainage from the wound, installed in the organ / space.

	2. Isolation of microorganisms from the fluid or tissue aseptically obtained from theorgan / space.

	3. With direct review, during reoperation, with histopathological or instrumental(ultrasound, X-ray, CT) study revealed an abscess or other signs of deep surgical wound.

	Diagnosis of deep SSI postoperative wound delivered a surgeon or other physician.


Criteria for choosing an antibiotic for antibiotic prophylaxis.  
Antibacterial drug, which is selected for antibiotic prophylaxis before surgery, must meet the following criteria: 
• be effective with respect to likely dominant pathogens;  
• have a half-life sufficient to maintain the bactericidal concentration of the active substance in tissues and blood throughout the operation and during the first hours after it;  
• do not affect the pharmacokinetics of anesthetics;  
• not accelerate the development of resistant pathogens;  
• penetrate well into tissues in the surgical intervention area;  
• have minimal toxic and allergic side effects;  
• well tolerated by the patient;  
• do not significantly affect the normal human microflora;  
• Be balanced in terms of efficiency and cost.
Table 3. Reasons that affect the development of infectious complications in surgery

	1. Associated with the condition of the patient:

	- old age;
- malnutrition;
- violation anti-infective protection (use of cytotoxic, hormonal agents and radiation therapy);
- the presence of underlying chronic diseases;
- failure of vital functions, the critical state.

	2.  Associated with the transaction:

	- Length of stay before surgery in a hospital; 
- Lack of purpose in the preoperative antimicrobial agents; 
- Duration of surgery; 
- Traumatic anatomical tissue; 
- Excessive use of electro coagulation; 
- State of the surgical wound (presence of foreign bodies, blood clots and necrotic tissue, inadequate or total lack of blood circulation); 
- Violations of sterile instruments and equipment. 

	3. Associated with the peculiarities of the postoperative period:

	- appointment of antimicrobial drugs after surgery for quite some time from the start of operation;
violation of the rules of asepsis and antisepsis in the care of postoperative wound;
- inefficient use of antiseptic agents;
violation, the drainage function of wound discharge.

	4. Associated with the microflora

	- exogenous contamination;
-endogenous contamination;
- virulence of microorganisms, contaminated surgical wound;
- The minimum number of microorganisms that can serve as a separate link is very complex mechanism in the development of infectious complications of postoperative wound individually for each surgical patient.


Rules and methods of antibiotic prophylaxis 
• In most cases, for the prevention of postoperative infection with proper selection of the drug, one dose of the antibiotic is sufficient during premedication.  Optimal scheme - cephalosporin 2 generations (zinaceph 1.5 g) for 30-60 minutes for an operation in / m or during anesthesia in / in.  If necessary, the drug is injected in / m for another 0.75 g twice with an interval of 8 hours.  At a high risk of anaerobic infection, add 0.5 g of metronidazole (metrogyl, clion) or ornidazole (meratin).  
• The second dose is given for operations lasting more than 3 hours.  
• In some cases (with an especially high risk of wound infection associated with the characteristics of the intervention), it is permissible to use a short course of antibiotic prophylaxis limited to two to three doses of the drug, no more than 24-48 hours.  
• Do not use antibiotics of a wide spectrum that can be used for effective antibiotic therapy, that is, antibiotic reserve - cephalosporins 3-4 generations, carbopenems, fluoroquinolones, ureidopenicillins).  
• Do not use bacteriostatic antibiotics - tetracycline, chloramphenicol (levomycetin), as well as sulfonamides.  
• Dangerous use of drugs to which resistance of bacteria is quickly formed - penicillin, amoxicillin, gentamicin, carbenicilin, ticarcilin, piperacilin, mezlocilin, azlocilin, cotrimoxazole.  
• It is necessary to take into account the influence of some antibiotics on the internal environment of the body.  So, cefoperazone, cefomandol, cefotetan, carbenicilin, piperacilin, mezlotsilin, azlotsilin increase bleeding, and gentamycin against the use of muscle relaxants increases neuromuscular blockade.
Basic rules of antibiotic therapy for surgical infections 
• Infection of postoperative wounds is a nosocomial infection, where different variants of empiric antibiotic therapy are possible depending on the wound infection and the timing of the formation of microbial resistance to antibiotics.  
• For uncomplicated soft tissue infections, monotherapy.  
• In case of complicated infections, including the development of septic conditions, which require repeated operations - polyantibiotics.  
• In traumatic wounds with signs of suppuration, combination therapy is prescribed, taking into account the leading position of staphylococci and the high proportion of microbial associations (up to 70%).  Exemplary scheme: cefuroxime 0.75 g IV three times a day with lincomycin (1200-1800 mg / day).  
• In acute pelvic infections (endometritis, pelvic abscesses, parametritis, phlegmon), therapy should be directed against the aerobic and anaerobic components of the polymicrobial flora.  A) The combination of gentamicin with clindamycin reaches 88% efficiency.  B) Penicillins of a wide spectrum of action - amoksiklav, piperacilin and its combined form piperacilin / tazobaktam (tazocin).  The latter is especially active against -lactamase strains of enterobacteria and Bacteroides spp.  - the leading representatives of the microflora of the intestine and genital tract.  
• For acute intra-abdominal infections that result from the impossibility of intestinal anastomoses, gastric and intestinal injuries, systemic infections, treatment is directed against mixed intestinal flora, which includes facultative gram-negative bacteria, and anaerobes (Clostridium spp., Bacteroides spp.).  A) fluoroquinolones - norfloxacin, pefloxacin, ciprofloxacin.  The presence of infusion forms of these drugs significantly increases their competitiveness, and the possibility of carrying out so-called stepwise therapy with the transition to oral antibiotic administration significantly reduces the cost of treatment.  B) Penicillins of a wide spectrum of action - amoksiklav, piperacilin and its combined form piperacilin / tazobaktam (tazocin).  The latter is especially active against -lactamase strains of enterobacteria and Bacteroides spp.  - the leading representatives of the microflora of the intestine and genital tract.  C) cephalosporins 3-4 generations of IV, including in combination with antimicrobial drugs metronidazole (metrogil), ornidazole (meratin).
	Class
	Operations
	Characteristic

	 I
	"Clean"
	- Injury occurs during a routine operation that is performed in a sterile environment in compliance with the rules of aseptic and antiseptic.
- In the area of surgical intervention no inflammation.
- The operation is carried out without the disclosure of hollow organs of the gastrointestinal tract.

	 II
	 "conditionally clean" or conditionally contaminated
	- The operation takes place during the opening of the lumen of the gastrointestinaltract, but the content does not fall into the surgical wound.

	 III
	 «Contaminated» or "dirty"
	- When performing an operation expected to hit the inevitable content of hollow organsin the wound.
- Transactions involving the zone operational field perifocal foci of inflammatoryinfiltration.
- Operations are performed in violation of aseptic technique.

	 IV
	 «Dirty» or infected
	-Operations are performed on the purulent processes.
- Perforation visokokontaminovannyh distal colon.


5. Plan and structure of the class

	No.
	Basic stages of the class
	Training aims according to the levels of mastering
	Means of training and control
	Materials for methodological maintainance of 

the class, visibility, and control of knowledges
	Terms (in minutes or per cent)

	1
	Initial
	1) Giving the training aims of level I (see chapter 2.1)
2) Control testing of initial level of knowledge, readiness of the students for perception of the material 
	Krok-2 type tests of initial level of knowledge, including software version (see chapter 6.1)

	Krok-2 type tests of initial level of  knowledge, including software version (see chapter 6.1)

	15 %

	2
	Basic
	1) Giving the training aims of levels II – IV (see chapter 2.1)
2) Observation of patients, disucussion of algorithms of diagnostics and management of patients with  acute abdominal pathology.
	Observation of patients at the department of robotic and endoscopic surgery
	1) Schemes, tables (including PowerPoint presentations) of algorithms of diagnostics and management
2) Diagnostic images
3) Illustrations and videos of surgical procedures 
	70 %

	3
	Conclusive
	1) Control testing of theoretical knowledges and practical skills
2) Conclusions
3) Giving the home task
	1) Krok-2 type tests of final level of knowledge, including software version (see chapter 6.3)
2) List of literature for the next class
	Krok-2 type tests of final level of knowledge, including software version (see chapter 6.3)

	15 %


6. Materials for methodological maintainance of the class
6.1. Materials for initial stage of the class

7. Literature for teachers

1. General Surgery: textbook / S.D. Khimich, M.D. Zheliba, V.P. Andryushchenko et al. — К., 2019. — 536 p., hardcover

2. Essential surgery. Editor prof V.V.Grubnik, O.L.Kovalchuk, A.V.Malinovsky. Ternopil, TSM, 2010, 543 p.

3. Surgery: a textbook is intended for English-speaking students of higher medical educational institutions of III-IVth levels of accreditation, interns / K. M. Amosova, Ya. S. Bereznyts’kyy, A. O. Burka [et al.]; ed. by Ya. S. Bereznyts’kyy [et al.], 2016. - 711 p.

4. Surgery: a textbook is intended for English-speaking students of higher medical educational institutions of III-IVth levels of accreditation, interns / K. M. Amosova, Ya. S. Bereznyts’kyy, A. O. Burka [et al.]; ed. by Ya. S. Bereznyts’kyy [et al.], 2018. - 711 p.

5. Essential surgery [Text] : навч. посіб. для студ. вищ. мед. навч. закл. IV рівня акредитації, які опановують навч. дисципліну англ. мовою (протокол № 4 від 01.10.2010 р.) / V. V. Grubnik, O. L. Kovalchuk, A. V. Malynovskyy, O. V. Grubnik. - Ternopil : TSMU "Ukrmedknyha", 2010. - 544 p. : fig., tab. - Текст англ. - Бібліогр.: с. 529-531. - 500 прим. - ISBN 978-966-673-147-3

6. Sabiston textbook of surgery: the biological basis of modern surgical practic / [edited by] Courtney M. Townsend, Jr, R. Daniel Beauchamp. B. Mark Evers, Kenneth L. Mattox.—20th edition.
7. Surgery Editor. Bereznyts'ky Y.S., Zarharash M.P, Mishalov V.G. Vinnytsia, 2016, 711p.

8. Literature for students

8.1. Basic literature

1. General Surgery: textbook / S.D. Khimich, M.D. Zheliba, V.P. Andryushchenko et al. — К., 2019. — 536 p., hardcover

2. Essential surgery. Editor prof V.V.Grubnik, O.L.Kovalchuk, A.V.Malinovsky. Ternopil, TSM, 2010, 543 p.

3. Surgery: a textbook is intended for English-speaking students of higher medical educational institutions of III-IVth levels of accreditation, interns / K. M. Amosova, Ya. S. Bereznyts’kyy, A. O. Burka [et al.]; ed. by Ya. S. Bereznyts’kyy [et al.], 2016. - 711 p.

4. Surgery Editor. Bereznyts'ky Y.S., Zarharash M.P, Mishalov V.G. Vinnytsia, 2016, 711p.

8.2. Additional literature

1. Surgery: a textbook is intended for English-speaking students of higher medical educational institutions of III-IVth levels of accreditation, interns / K. M. Amosova, Ya. S. Bereznyts’kyy, A. O. Burka [et al.]; ed. by Ya. S. Bereznyts’kyy [et al.], 2018. - 711 p.

2. Essential surgery [Text] : навч. посіб. для студ. вищ. мед. навч. закл. IV рівня акредитації, які опановують навч. дисципліну англ. мовою (протокол № 4 від 01.10.2010 р.) / V. V. Grubnik, O. L. Kovalchuk, A. V. Malynovskyy, O. V. Grubnik. - Ternopil : TSMU "Ukrmedknyha", 2010. - 544 p. : fig., tab. - Текст англ. - Бібліогр.: с. 529-531. - 500 прим. - ISBN 978-966-673-147-3

3. Sabiston textbook of surgery: the biological basis of modern surgical practic / [edited by] Courtney M. Townsend, Jr, R. Daniel Beauchamp. B. Mark Evers, Kenneth L. Mattox.—20th edition.
9. Topics for student’s research 

(3-4 topics)
10. Topic of the next class

Abdominal pain, considering of features of abdominal pain in differential diagnostics
Elaboration composed by:                                              ass. Chernov Nikolai

