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1. Introduction 
 

Surgical site infections (SSI) pose a significant risk following orthopedic procedures, and 

their management presents a critical challenge in veterinary medicine, especially 

concerning the welfare of canines. Patellar luxation, characterized as one of the most 

common orthopedic issues in dogs, necessitates surgical intervention for correction. While 

the application of prophylactic antimicrobials has historically been an integral aspect of 

postoperative care to prevent infection, the emerging concerns of antimicrobial resistance 

have prompted the reevaluation of their routine use. 

 

Therefore, the aim of the study is to investigate the hypothesis that the administration of 

antimicrobial prophylaxis in canine patellar luxation surgery is not necessary to maintain 

the overall rate of SSI at a level comparable to published data for clean orthopedic surgery 

in dogs. This retrospective study regarding the patella luxation surgery over more than 

hundreds of dogs aims to provide insights into surgical outcomes, owner satisfaction and 

the impact of antibiotic use on infection rates. That in question is accomplished by 

investigating the incidence of SSI in dogs undergoing patellar luxation surgery without 

peri- or postoperative prophylactic antimicrobial administration. Through the evaluation of 

the association between antibiotic administration and SSI rates in patellar luxation surgery, 

this study intends to provide supplementary information regarding the need for 

antimicrobial prophylaxis in clean orthopedic surgery. 
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2. Literature review 
 

2.1 Overview of patellar luxation and its diagnosis  

Patella luxation is classified as one of the most common orthopedic problems in canines 

within veterinary practice.[1] It can be divided into several categories, including medial 

luxation in toy and miniature dogs, which is the most common. Although it can also occur 

in large dog breeds, medial patellar luxation is 12 times more common in small dog breeds 

than in larger ones. Another category is lateral patellar luxation, which is commonly seen 

in larger dogs, but sometimes also in toy and miniature dogs. In addition to these two 

categories, there are rare cases of medial luxation as a result of trauma.[2, 3] In the past, 

patellar luxation was generally diagnosed mainly in small dogs. In recent years, however, 

there has been a significant increase in the prevalence of this condition in larger dogs.[4] 

Patellar luxation is a condition in which the kneecap dislocates or shifts from its usual 

position at the base of the femur. Due to this displacement, the kneecap can move 

irregularly in the knee joint, preventing the dog from being able to bend its knee. The 

abnormal movement causes substantial friction on the joint surfaces, which gradually leads 

to osteoarthritis. In certain cases, the patella may remain permanently displaced from its 

normal position, leading to persistent impairment and difficulties in walking.[5] 

In addition, around 15% to 20% of middle-aged and older dogs suffering from chronic 

patellar luxation also develop a concurrent rupture of the cranial cruciate ligament. This 

occurs because the quadriceps mechanism can no longer effectively stabilize the joint, 

which leads to increased stress on the cruciate ligament. Besides, the leg is turned inwards, 

which further stretches the cruciate ligament in such a situation. [2, 6] 

The quadriceps, the patellar tendon, the patella, the patellar ligament, and the tibial 

tuberosity form the extensor mechanism of the knee joint. Ideally, this mechanism should 

run in a straight line from the proximal femur to the center of the hock. In animals with 

patellar luxation, misalignment of the extensor mechanism is common, even when attempts 

are made to reduce the patella. This misalignment contributes to the occurrence of the 

luxation.[2] Despite thorough research, the exact cause of patellar luxation is still not fully 

understood. There are indications that the condition is hereditary, as certain breeds such as 

Poodles, Yorkshire Terriers, Pomeranians, Chihuahuas, French Bulldogs, Pugs, and Jack 

Russell Terriers have a predisposition to it.[1, 7] While the dislocation may not be present 
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at birth, the anatomical deformities that cause the condition are already present at this time 

and are responsible for the subsequent recurrent patellar dislocation.[2] In addition, 

bilateral cases without trauma also indicate a congenital etiology. Patellar luxation is often 

associated with various irregularities in the conformation of the hip joint. These include 

unusual angles of inclination and anteversion, reduced coverage of the acetabulum and hip 

dysplasia. Other associated factors include torsion and angulation of the femur, deviation 

of the tibial plateau, tightness or atrophy of the quadriceps muscles, an elevated patella 

alta, and a shallow trochlear groove that is out of the normal range.[7, 8] 

A valuable method for diagnosing and determining the appropriate surgical approach is to 

classify the degree of dislocation and body deformity.[2] Grade I patellar luxation in dogs 

is generally asymptomatic, with occasional limb bearing. The patella is easily dislocated by 

hand when the stifle is fully extended and returns to the trochlear groove when released, 

with no apparent crepitation. Grade II dislocation is more common than grade I dislocation 

and is characterized by occasional and mild signs of lameness. The patella dislocates 

easily, especially when the foot is rotated. It may dislocate completely, but manipulation of 

the hind limb is required to return it to its original position. Progression from grade II to 

grade III may occur due to erosion of the trochlear ridge, resulting in more severe clinical 

symptoms due to chronic degenerative joint changes. The patella may either dislocate 

spontaneously while the animal is standing, or it may be permanently dislocated but can be 

manually repositioned by manipulation of the limbs. Persistent lameness and abnormal 

posture are characteristic of grade III and IV patellar luxation. In grade IV, the patella 

remains dislocated, it is located just above the inner condyle and cannot be displaced. The 

limb may be carried, or the animal may move in a crouched position. The trochlea is flat, 

absent or convex, so chondroplasty is often required to create a new trochlea at a different 

angle so that it can be properly guided after transposition of the tuberositas.[1, 2, 9] 

The symptoms of patellar luxation vary depending on the extent of the deformity, the 

duration of the condition, whether one or both stifle joints are affected and the age at which 

it begins.[10] Lameness indicators may vary and present as intermittent or continuous, 

often mild to moderate lameness on weight bearing with occasional limb bearing. Dogs 

with lateral luxation generally have more difficulty walking than dogs with medial 

luxation. Signs may worsen with weight gain, joint cartilage erosion, permanent luxation, 

cruciate ligament rupture or hip dislocation.[2] A thorough physical examination is 

essential to assess the severity of the dislocation and rule out additional factors that could 
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be contributing to hind limb lameness.[1] The examination considers factors such as 

instability in both directions, crepitus, degree of tibial rotation, limb deformity, the 

inability to reduce the patella, the position of the reduced patella within the trochlea, the 

inability to hold the limb at a normal angle, and the presence or absence of a cruciate 

ligament rupture, which provides important information for surgical planning.[10] 

While the diagnosis of patellar dislocation is primarily made clinically, radiography plays a 

complementary role in confirming the diagnosis and assessing degenerative changes in the 

joint. It also helps to reveal existing bony deformities. Accurate positioning is crucial for 

reliable radiological examinations. Positioning can be difficult due to bone deformities or 

muscle contractures. Additionally, modern diagnostic imaging, such as CT scans, exceeds 

the limits of conventional radiology and offers 3D reconstructions that provide reliable 

images and measurements. Both X-ray images and CT scans allow the calculation of the 

anatomical and mechanical angles of the femur and tibia, making it easier to quantify 

deformities and plan surgical corrections.[1, 2, 10]  
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2.2 Different surgical techniques for managing patellar luxation 

A patellar dislocation without recognizable symptoms is usually discovered during a 

routine examination. Immediate surgery is not recommended and is generally considered 

unnecessary. Instead, pet owners should watch for signs that may indicate problems, such 

as pushing the leg backwards, reluctance to jump and avoidance of intense exercise. Late 

surgical repair is still effective, even if an anterior crucial ligament tear occurs later.[2, 10] 

The aim of surgical treatment is to realign the extensor apparatus, restore the normal 

biomechanics of the knee joint and stabilize the femoropatellar joint. Surgical procedures 

for stabilizing patellar dislocation can be divided into two categories. Such techniques can 

be categorized as bone and soft tissue reconstruction. Among the main bone reconstruction 

techniques are trochleoplasty (deepening of an abnormally flat femoral trochlea) and 

transposition of the tibial tuberosity. Soft tissue reconstruction techniques include exposure 

of the retinacular tissue (e.g. desmotomy, capsulectomy), overlapping or imbrication of the 

retinaculum and fascia, anti-rotation sutures and quadriceps release.[9, 10] Soft tissue 

techniques are often used in the treatment of patellar luxation in dogs, where the soft 

tissues around the patella are often either too tight or too loose.[1] 

It is important to note that skeletal deformities should be corrected using bone 

reconstruction techniques, as the bony structures are the primary support structures of the 

patella. Most dogs undergoing surgery will require a combination of bony and soft tissue 

techniques, because long-term success will not be achieved by relying solely on soft tissue 

procedures.[1, 9]  

One of the soft tissue techniques is the desmotomy. This involves releasing the soft tissue 

by making an incision in the retinaculum on the medial or lateral side of the joint, 

depending on the extent of the dislocation. In some cases, the incision can extend to the 

joint capsule.[1, 2] In contrast, lateral imbrication involves tightening the soft tissue on the 

side opposite the dislocation with sutures. This procedure is often performed in 

combination with a desmotomy.[9] [1, 11] 

Anti-rotation sutures are similar to the extracapsular sutures used in cruciate ligament 

repair. A fabella-tibial suture can be placed from the lateral fabella to the tibial crest to 

cause external rotation of the tibia and move the tibial tuberosity further laterally. 
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Alternatively, a suture passed behind the fabella and around the patella can apply tension 

on the opposite side of the dislocation.[1, 2, 11, 12] 

Most animals require a deepening of the trochlea. There are numerous methods to improve 

the depth of the trochlear groove, such as abrasion trochleoplasty, trochlear chondroplasty 

and wedge and block recession trochleoplasty. The aim of these procedures is to create a 

sufficiently deep and wide trochlear groove in which around 50% of the patella can be 

accommodated above the trochlear ridges. The most commonly used method is usually a 

trochlear wedge or block recession. [1, 2, 13] 

Trochlear groove reduction is the deepening of the trochlea ossis femoris to stabilize the 

patella and maintain the integrity of the femoropatellar joint. In larger animals, an 

oscillating saw is often used for this purpose. In smaller breeds, however, the incisions in 

the trochlea can also be made with a fine-toothed handsaw or a scalpel blade and a 

hammer.[13] The trochlear wedge and block recession procedures are used to deepen the 

trochlear groove by removing an osteochondral autograft from the trochlear sulcus. 

Viewed in cross-section, this autograft can have a triangular (wedge) or rectangular (block) 

shape.[1] In the case of trochlear wedge deepening, the articular cartilage at the trochlea is 

cut in a diamond shape to remove a wedge of cartilage and bone. The width of the incision 

must be sufficient to accommodate the patella while retaining the rolling ridges. Additional 

bone is then removed from one or both sides of the newly formed groove to deepen it. If 

necessary, the wedge can be reshaped with a rongeur to fit properly into the new groove, 

and it can also be reimplanted and rotated 180 degrees if necessary. For the deepening of 

the trochlear block, a square incision is made. Care must be taken to ensure that the incision 

is sufficiently large and that the raised ridges are preserved. During block resection, an 

osteotome with a suitable width is used to lift the osteochondral segment. Similar to wedge 

resection, another section of bone is harvested from the base of the sulcus to achieve 

sufficient groove depth. After reinsertion and fixation, the wedge and block remain fixed by 

the compressive force exerted by the patella and the friction between the cancellous bone 

surfaces on both sides of the cut edge.[13] 

A study in 2001 compared trochlear block resection and wedge resection for the treatment 

of canine patellar dislocation using a cadaver model. It was observed that resection of the 

block increases the depth of the proximal patella and improves its articular contact with the 
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recessed proximal trochlea by encompassing a larger surface area. This results in greater 

resistance to patellar dislocation with the knee extended compared to wedge resection.[4] 

Transposition of the tibial tuberosity is a crucial aspect of the surgical procedure in dogs 

with patellar luxation, as misalignment of the quadriceps plays an important role in the 

development of this condition. The aim of this procedure is to reposition the attachment 

point of the tendon that runs between the patella and tibia. To do this, the bone to which the 

tendon is attached is cut and repositioned, as bones have a better healing capacity than 

tendons.[1, 2, 11] 

To expose the tibial crest, a parapatellar approach is used from the side to gain access to 

the knee joint and the tibial muscle is elevated cranially. The osteotomy can then be 

performed with a hammer and osteotome or an oscillating saw blade, leaving only the 

distal attachment of the periosteum intact. The bone crest is then moved either medially or 

laterally, depending on the dislocation, until careful manipulation achieves central 

alignment of the patella in the trochlear groove.[1] The tibial tuberosity is repositioned and 

secured with one or two slender Kirschner wires placed downwards and slightly towards 

the direction of the body. The additional reinforcement of the tibial transposition can be 

achieved by using a cerclage as a wire sling, which is particularly recommended for larger 

dog breeds, but is occasionally also suitable for smaller dogs.[13] 

After patellar luxation repair surgery, it is important to limit the patient's activities to 

specific physiotherapy exercises and controlled walks on a leash for 6 weeks.[13] 

In the case of lateral patellar luxation, the prognosis for large dogs is less favorable than 

for small dogs with medial luxation. Overall, grade 1 to 3 luxation have a good prognosis. 

Postoperative recurrence of patellar luxation can occur in about 50% of joints, which is 

usually limited to grade 1 and does not affect clinical function. Patients with grade 4 

dislocation should be treated with caution as they often require multiple procedures and in 

some cases corrective osteotomies may be required if reduction of the patella proves 

difficult.[13] 
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2.3 Risk factors of surgical site infection in orthopedic surgeries  

Surgical site infections (SSI) remain a common cause of postoperative complications, 

resulting in significant morbidity and potentially serious consequences following surgery, 

despite ongoing advances in surgical techniques.[14] The severity of surgical site 

infections can vary, requiring different types of treatment. This may include extensive use 

of antimicrobial medications, frequent diagnostic tests and imaging, multiple surgeries, 

laboratory tests and other procedures that result in higher costs.[15] In addition, these 

challenges lead to an emotional and financial burden for animal owners and have a 

significant impact on animal welfare.[16] 

Detection of surgical site infections requires analysis of clinical and laboratory results. A 

surveillance program must establish uniform and standardized definitions to calculate and 

report accurate SSI rates. Based on the Centers for Disease Control and Prevention´s 

(CDC) National Nosocomial Infection Surveillance System (NNIS), standardized 

surveillance criteria for the definition of SSI have been developed.[17] It is reasonable to 

apply these criteria in veterinary medicine as well, and it is essential to use an impartial 

definition when assessing SSI.[18] 

Surgical site infections are categorized as incisional, or organ/space infections based on 

specific criteria. SSIs at the incision site can be classified as either superficial, which 

involves only the skin and subcutaneous tissue, or deep, involving the deeper soft tissues of 

the incision site. In contrast, Organ/Space SSIs include all parts of the body other than the 

layers of the incision site that were opened or manipulated during surgery.[17] 

The criteria for a superficial surgical site infection are that it occurs within 30 days of the 

surgical procedure, involves only the skin and subcutaneous tissue, and either has purulent 

drainage from the incision site or organisms are detected in a culture-based test sample 

obtained from the superficial incision for clinical diagnosis or treatment purposes. In 

addition, signs such as localized pain/painfulness, swelling, redness and heat are indicative 

of an SSI.[17, 19, 20] 

For deep incision SSI, the classification requirement includes events that occur within 30 

to 90 days of surgery and are limited to deep soft tissues such as fascial and muscle layers, 

as well as symptoms such as purulent discharge from deep incisions and identification of 

the organism by microbiologic testing methods for clinical diagnosis. Signs such as fever 
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(>38°C) and localized pain/sensitivity also contribute to this type of infection 

identification.[19, 20] 

And finally, Organ/Space SSI refers to an infection that occurs within 30 days of surgery 

without the presence of an implant, or within one year if an implant is present and the 

infection appears to be related to the surgery. The infection involves a part of the anatomy 

other than the incision that was opened or manipulated during the procedure. In addition, 

one of the following conditions must be met. Either purulent discharge from a drain 

inserted into the organ/space must be present, or organisms can be identified from a culture 

obtained under sterile conditions, or an abscess or other evidence of infection is present as 

determined by direct examination, reoperation, histopathologic examination, or radiologic 

examination. In addition, in all cases of SSI, the diagnosis must be made by a surgeon or 

attending physician.[17] 

It is a challenge to find accurate data on the prevalence of SSI rates in small animal 

orthopedic procedures. Several veterinary research studies have documented SSI rates that 

include both general and procedure-specific infections. However, these studies are often 

limited by inadequate SSI definitions, lack of appropriate prospective surveillance 

programs, and relatively small sample sizes. In retrospective studies, many infections, 

particularly superficial ones, may not be reported if they are treated by other veterinarians 

or not recorded in the surgical facility. Therefore, retrospective studies are likely to 

underestimate actual SSI rates.[16] In the veterinary literature, the rates of surgical site 

infections in animals undergoing clean surgical procedures range from 3.6% to 5.8%.[18, 

21, 22] Orthopedic and neurosurgical procedures in dogs were found to have SSI rates 

between 0.6% and 7.1%. However, there are notable differences between the procedures, 

in the case of TPLO surgery, for example, higher SSI rates of up to 21.3% have been 

documented.[23, 24] (Table 1) 
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Table 1. Incidence of surgical site infections in orthopedic procedures within the field of 

veterinary medicine 

Species Number of 

surgical 

procedures 

Surgical 

procedure(s)  

SSI incidence (%) Reference  

Dog 221 Total hip 

replacement 

7.7% [25] 

Dog 77 Cemented total hip 

replacement 

1.3 % [26] 

Dog 101 Tibial tuberosity 

advancement 

2.6 % [27] 

Dog 200 Elective joint 

surgery 

3.5 % [28] 

Dog 83 Tibia plateau 

leveling osteotomy 

(TPLO) 

3.6 % [21] 

Dog 1146 TPLO 6.6% [29] 

Dog 226 TPLO 13.3 % [30] 

Dog 208 TPLO 21.3% [31] 

Dog 112 Clean orthopedic 

procedures 

7.1 % [32] 

Several risk factors have been identified in orthopedic surgery in veterinary medicine that 

are associated with the development of surgical site infections.[33] The occurrence of 

infections at the surgical site is directly related to various factors before, during and after 

the operation.[34, 35] 

Preoperative factors such as age, gender, race, nutritional status, endocrinopathy, use of 

immunosuppressants, presence of infection at a distant site, hypoalbuminemia, American 

Society of Anesthesiologists (ASA) physical status (Table 2), colonization of the skin with 

microorganisms, especially Staphylococcus aureus, and inappropriate use of prophylactic 

antimicrobials all contribute to the risk of surgical site infections. There is a higher risk of 

infection in young and older dogs and in intact male dogs. High levels of androgens can 

contribute to this increased risk.[14, 16, 20, 35] Breed can also play a role in the likelihood 

of surgical site infections, with Labrador Retrievers having a lower risk compared to other 

breeds.[29] Both malnutrition and obesity increase the likelihood of SSI while animals 

with conditions such as diabetes mellitus, hyperadrenocorticism and hyperthyroidism also 

have an 8.2-fold higher risk of infection. In addition, immunosuppressive drugs and remote 
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infections compromise the immune system, making dogs more likely to develop an 

infection.[16, 35–38] Hypoalbuminemia can have an impact on immune function as well 

and therefore also increases the risk of infection.[39] Moreover, the higher the ASA score, 

the greater the risk of the patient getting an infection.[22, 35] Inappropriate use of 

prophylactic antimicrobials, such as the wrong type, dosage or timing, can also lead to an 

increased risk of SSI in dogs.[37] 

Table 2. American Society of Anesthesiology (ASA) physical status classification system 

ASA 1 A normal, healthy patient 

ASA 2 A patient with mild systemic disease 

ASA 3 A patient with severe systemic disease 

ASA 4 A patient with severe systemic disease that is a constant threat to life 

ASA 5 A moribund patient who is not expected to survive without the 

operation 

ASA 6 A declared brain-dead patient whose organs are being removed for 

donor purposes 

Note: reprinted from The ASA classification and peri-operative risk, by Fitz-Henry J, 1993 [40] 

Perioperative factors also have a significant impact on the risk of surgical site infection 

(SSI). Hypotension during surgery can increase this risk up to 27-fold, as can systemic 

hypoxia, which affects the oxygen supply to the wound, which is crucial for healing.[20] 

The likelihood of SSI is increased by three times in patients with mild to severe 

perioperative hypothermia.[38, 41] Improper sterilization of medical devices increases the 

risk, as do inappropriate hair removal methods, such as removing hair before induction, 

and the use of shavers instead of clippers, there is also an influence of inadequate skin 

antisepsis on the risk of SSI.[35, 37]  

Furthermore, each additional person in the operating room correlates with a 1.3-fold 

increase in the risk of SSI.[22] In addition, increased staff traffic is a source of bacteria 

from the air movement due to the opening and closing of the operating theater door, as 

well as from the skin and respiratory tract of the surgical team.[42] Surgeon experience 

also has an impact, with less experienced surgeons being associated with higher SSI 

rates.[23, 35, 43] Dogs receiving a Implanted medical Device (IMD) the risk of developing  

a SSI is 5.6-fold higher than in dogs with no IMD. Additionally, a longer duration of 

anesthesia and surgery increases the risk due to immunosuppression and tissue 
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dehydration. For every additional minute of surgery and anesthesia, the risk of surgical site 

infection increased by 30 percent. In addition, older studies described that postoperative 

wound infection was increased 3.8-fold when animals were anesthetized with propofol. 

The explanation for this is probably that propofol can be easily contaminated, especially if 

one vial is used for several patients.[20, 36, 44]  

Besides pre- and perioperative factors, postoperative factors also play a significant role in 

determining the risk of surgical site infections (SSI). Firstly, a longer hospital stay both 

before and after surgery has been found to correlate with a higher risk of SSI.[22, 36]. 

Also, while drains are intended to reduce the accumulation of bacteria, they can 

paradoxically serve as a route of infection if not handled properly.[22, 35, 38]  
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2.4 Current practices regarding antibiotic prophylactics in orthopedics in general 

Prophylactic administration of antibiotics is just one of several strategies to minimize the 

incidence of surgical site infections, which is the most prevalent nosocomial infection in 

patients that undergo surgery.[45] Other methods to reduce the possibility of SSI include 

adequate preparation of patients and surgical teams as well as careful consideration of 

surgical techniques and intraoperative measures together with monitoring of patients' 

physiological parameters.[46] Nevertheless, inappropriate antibiotic prophylaxis, such as 

incorrect dosing and broad-spectrum antimicrobials, has been proven many times to lead to 

antimicrobial resistance, superinfection and unnecessary costs.[45]  

Inadequate use of antimicrobials in both animals and humans globally have been 

associated with the increase in antimicrobial resistance in humans, animals, and their 

environment, posing a major public health challenge worldwide. The understanding and 

perspective of veterinarians regarding antibiotic resistance plays an important role and can 

influence the occurrence of antibiotic-resistant bacteria. Therefore, the veterinarian needs 

to understand current practices regarding the use of antibiotics in surgical procedures such 

as patellar luxation, especially because the role of companion animals in the spread of 

antibiotic resistance has not been as thoroughly studied as that of farm animals. Small 

animals that live near humans and frequently receive antimicrobial treatments, including 

those used in human medicine, could serve as reservoirs for antimicrobial-resistant bacteria 

such as methicillin-resistant Staphylococcus aureus or Vancomycin-resistant enterococci, 

which present a risk for zoonotic transmission. This is particularly true when broad-

spectrum agents such as aminopenicillins plus clavulanic acid, cephalosporins and 

fluoroquinolones are used on a large scale.[47, 48] 

In veterinary medicine, there is a limited body of research evaluating the pros and cons of 

antibiotic prophylaxis due to restrictions such as specific surgical procedures, small sample 

sizes, variable use of antibiotics, varying definitions of surgical site infections, and 

retrospective perspectives. In general, results are inconsistent.[16, 22, 39] Therefore, more 

conclusive evidence for or against the use of antimicrobial prophylaxis in clean surgery is 

needed, especially considering the alerting increase in antimicrobial resistance.[24] 

Pre-operative antibiotic prophylaxis is frequently administered in both human and 

veterinary medicine. The National Institute for Health and Care Excellence in the UK 
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recommends the administration of antibiotics to patients before clean operations involving 

prostheses or implants, as well as before clean-contaminated or contaminated surgery. 

Nonetheless, NICE does not recommend routine prophylaxis for clean non-prosthetic 

procedures.[49] Based on a 2017 report from the Centers for Disease Control, 

antimicrobial prophylaxis should only be administered in accordance with specific clinical 

guidelines.[50] While there have been local clinical guidelines for certain human 

procedures, the current veterinary literature contains several antibiotic guidelines but no 

evidence-based recommendations for specific clinical practice.[46, 51]  

The use of a prophylactic antimicrobial agent should be selected based on the organisms 

most likely to cause wound infection. Selection criteria should include the level of 

contamination, the nature and complexity of the procedure, knowledge of local resistance 

patterns and regulatory considerations such as local antimicrobial guidelines and 

legislation.[14] The Danish Antibiotic Use Guidelines for Companion Animal Practice 

emphasize that perioperative antibiotic prophylaxis should not be a replacement for a 

thorough aseptic surgical technique. It should only be used after assessing the patient 

status, type of procedure and wound classification. (Table 3) In general, low-risk patients 

(ASA 1-2) who undergo clean procedures and apyretic ASA 3 patients that are having 

clean or clean-contaminated procedures do not require antibiotic prophylaxis. High-risk 

patients including ASA 3 with contaminated or infected wounds, patients with purulent 

infections, pyretic patients and ASA 4-5 require perioperative antibiotics. Additionally, in 

cases where surgical site infection would have serious consequences, including orthopedic 

implants and CNS surgery, perioperative antibiotics are also recommended.[52, 53] 

Table 3. Classification grades for surgical wounds as defined by the Centers of Disease 

Control and Prevention (CDC)  

Classification Description Prophylactic 

antibiotic treatment 

References 

Clean A non-infected surgical incision 

that does not show any signs of 

inflammation, and does not 

involve the respiratory, digestive, 

reproductive, or uninfected 

urinary system. Clean wounds 

are primarily closed and may be 

drained using closed drainage if 

needed. 

Prophylactic antibiotics 

are not recommended. 

 

[20, 54, 55] 
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Clean-

Contaminated 

A surgical incision where access 

to the respiratory, digestive, 

reproductive, or urinary tracts is 

performed under controlled 

conditions and without 

significant contamination. This 

category includes procedures on 

the biliary system, appendix, 

vagina, and oropharynx as long 

as there is no evidence of 

infection or major breach of 

sterility protocol. 

Prophylactic antibiotic 

administration may be 

considered appropriate 

for surgical procedures 

expected to exceed one 

and a half to two hours. 

 

[20, 54, 55] 

Contaminated Open, fresh injuries that are 

unintentional. In addition, 

procedures with significant 

fractures where the aseptic 

technique was not followed or 

extensive excretions from the 

digestive tract as well as surgical 

incisions where a sudden or no 

purulent inflammation occurs fall 

under this classification. 

Antibiotic prophylaxis 

may be necessary when 

there is a substantial 

risk of infection. Fresh 

wounds that are 

managed using standard 

surgical protocols 

usually do not require 

antibiotic treatment. 

[20, 54, 55] 

Dirty Traumatic injuries that have old 

retained damaged tissue and 

those involving current clinical 

infection or perforated internal 

organs. This description implies 

that the bacteria responsible for 

infections after surgery were 

already present in the surgical 

area before the procedure. For 

instance, this is relevant to older 

bite injuries with significant 

damage to the soft tissue or 

traumatic open fractures 

Antibiotic therapy is 

given in such situations. 

 

[20, 54, 55] 

Note: Adapted from Surgical Wound Classification, Centers for Disease Control and Prevention 

The guidelines also underline the crucial importance of the correct use of antibiotics. When 

using antibiotics, it is essential to choose those with a narrow spectrum that target the 

bacteria expected in the area to be operated on. In orthopedic surgery, the most common 

microorganisms responsible for wound infections typically originate from the skin flora, 

particularly staphylococci, streptococci and corynebacteria. Therefore, cefazolin and 

related first-generation cephalosporins, administered preoperatively at four-hour intervals 

until completion of surgery, remain the standard for orthopedic prophylaxis. They should 

also penetrate the tissue effectively and be administered intravenously at least 30 minutes 

before the incision, but not more than 60 minutes, to ensure sufficient concentration during 
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the operation. Prolonged surgery may require re-administration, but the goal is to 

discontinue prophylactic use after the procedure is complete. It is important to note that 

prolonged administration after surgery does not reduce the risk of infection but worsens 

side effects and increases bacterial resistance. Nevertheless, in cases such as contaminated 

and dirty surgery, antibiotics should generally be continued after surgery to treat the 

infection.[14, 16, 53, 56]   

According to the Swedish Veterinary Association's guidelines, prophylactic antibiotics are 

also only prescribed if there is a high probability of surgical complications or if an 

infection could have serious consequences, such as in hip replacement surgery. In addition, 

antibiotic prophylaxis may also be considered for prolonged operations lasting more than 

90 minutes and for procedures on high-risk patients. However, it should be noted that the 

use of surgical implants such as plates, screws or pins in cases such as fractures, corrective 

surgery and TPLO or TTA does not automatically require prophylactic antibiotic 

treatment.[14, 55] Orthopedic procedures that in any case require perioperative antibiotic 

prophylaxis are total hip joint arthroplasty, open fracture surgery and complex fracture 

treatment.[20] In all other cases, it depends on the respective circumstances and working 

conditions. 
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3. Material and Method 

The objective of our study is to prove that peri – and postoperative prophylactic antibiotics 

are not necessary in relation to patella luxation surgery by reviewing the infection rate 

from the patients in this retrospective study. Furthermore, we would like to get an 

overview of the overall satisfaction of the owners after patella luxation surgery from these 

particular cases and how they evaluate the healing process based on their own experience. 

3.1 Study design 

The study comprises a retrospective analysis of 122 dogs that had undergone a patella 

luxation surgery between the period of April 2019 to December 2023. The patient pool 

consisted of dogs operated on by Dr. med. vet. Nicola Katic, Dipl. ECVS, either as a 

consulting veterinarian in different clinics around Austria or from August 2021 onwards, in 

his own practice, "Fachtierärzte Althangrund.". Out of these 122 cases, we were able to get 

a follow-up of 101 cases, which were subsequently divided into two groups for further 

investigation., one main and another additional smaller group. For the main group the 

prerequisites for inclusion in the study were dogs that had undergone patellar luxation 

surgery without perioperative or postoperative prophylactic antibiotics during the above-

mentioned period and had a known postoperative follow-up of at least 6 weeks. Follow-up 

was either known from the clinic data or from a completed questionnaire given to the 

owners. In addition, the dogs with a concurrent cranial cruciate ligament rupture operation 

had to be excluded, as the operation itself is different and both the operation time and the 

risk of infection are higher than in those of patellar luxation surgery. In the secondary 

smaller group, dogs with concurrent cranial cruciate ligament rupture were included in 

order to determine a separate SSI rate of dogs undergoing a patella luxation and a 

concurrent cranial ligament rupture surgery.  

3.2 Data collection  

A multi-method approach was used in this study, involving the collection and analysis of 

quantitative and qualitative data. In the first part of the study, we collected data from the 

electronic medical records of Provetcloud by “Fachtierärzte Althangrund”. All patients 

were included which have been found in the system under the category: correction of 

patella luxation by means of block recession and displacement of the tibial tuberosity 

<10kg, 10-30kg and >30kg. Information collected from this platform was the data from the 



20 
 

owners, the signalment of the patients, such as breed, sex, bodyweight, age, and age at the 

time of the surgery. The anesthesia time was documented, as well as the administration of 

perioperative or postoperative prophylactic antibiotics. Furthermore, follow-up visits, 

treatment of SSI and whether the operation took place in the practice “Fachtierärzte 

Althangrund” or was done as a consultant veterinarian was recorded. In addition, it was 

documented if a concurrent cranial cruciate ligament rupture was diagnosed and operated 

on either by means of a tibial plateau leveling osteotomy or an extracapsular lateral suture 

stabilization. All this information was accurately collected and documented using 

Microsoft excel 365 MSO (Version 2402). In the second part of the study, all owners 

received an online questionnaire, which was created with the internet program “SoSci 

Survey” (Leiner 2024). The link was sent to the owners by email. The questionnaire was 

written in German and only fully completed questionnaires were statistically analyzed. The 

data was evaluated anonymously using Microsoft excel 365 MSO (Version 2402). The 

following questions were asked in the questionnaire. (Table 4)  

Table 4. Survey questions with possible answers.  

Questions Possible answers  

Are you satisfied with the outcome of the 
surgery, and would you do it again? 

 

a. Very satisfied  

b. Satisfied 

c. Less satisfied  

Did the dog lick the wound after the operation? a. Yes 

b. No  

Were prophylactic antibiotics prescribed by your 
veterinarian after the surgery? 

 

a. Yes 

b. No 

c. I don´t know 

Did the dog show any swelling and redness at 
the wound site after the operation? 

a. Yes, clearly recognizable.  

b. Mild redness and swelling 

c. No  

Were antibiotics administered to the dog after 
the operation for the swelling and redness? 

 

a. Yes 

b. No 

c. I don´t know 

Was the implant removed from the dog at a 
later time? 

a. Yes  

b. No  
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How was the dog after the surgery? Did he/she 
show any general problems (fever, inappetence 
etc.)? 
 

a. If yes, which...  

b. No  

How severe was the dog´s lameness after the 
surgery?  
 

a. 1 – Mild 

b. 2 – Mild to moderate 

c. 3 – Moderate  

d. 4 – Moderate to high 

e. 5 – High degree   

When was the point when the lameness 
completely went away?  

 

a. After 2 weeks 

b. After 4 weeks 

c. After 6 weeks 

d. After … weeks  

In relation to the determination of the infection of the surgical site, the CDC guidelines 

were followed in setting the definition of SSI. If signs of SSI such as localized pain, 

swelling, and additional incision drainage occurred or a bacterial culture of the surgical site 

was obtained, the dog was considered to have a surgical site infection. In the event that no 

abnormalities were found in the patient file during the postoperative follow-up 

examination or according to the information provided by the owners in the questionnaire, 

the surgical site was classified as not infected. 

3.3 Statistical analysis 

Each questionnaire was coded to detect errors and inaccuracies in the data entry. Analysis 

of the data was carried out using Microsoft Excel 365 MSO (Version 2402). Apart from 

descriptive statistics, a Chi-squared test [57] was performed to determine whether there 

was a significant difference between the group that received postoperative prophylactic 

antibiotics and the other group that did not receive any prophylactic antibiotics. The level 

of p-level was set to 0.05. 
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4. Results  

4.1 Descriptive statistics 

In this retrospective study, 122 dogs have been investigated. Out of these, 71/122 (58.2%) 

were female of which 49/71 (69.01%) were neutered and 51/122 (41.8%) were male out of 

which 16/51 (31.37%) were neutered. The mean±SD age of the animals at the time of the 

operation was 4,20 ± 3,08 years. The youngest animal was 5 months old, and the oldest 

animal was 12 years old. 

A total of 23 different breeds were included, the most common breed was in any case the 

Chihuahua (29), followed by Crossbreeds (26), Yorkshire Terriers (15) and Pomeranians 

(12). The mean±SD weight was 6,42 ± 5,95 kg, the minimum weight was 1.8 kg, and the 

maximum weight of a dog was 54 kg. 

 

Figure 1. Breed distribution per sex (n=122). The percentage inside the bars refer to 

relative number of female and male within a certain breed. The percentage above the bar 

refer to the relative number of the breed. Reading example: 10% of all dogs were 

Pomeranian. 58% of all Pomeranian were male and 42% were female. 
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Of the 122 operations, 68/122 (55.74%) were conducted at the "Fachtierärzte Althangrund" 

practice and 54/122 (44.26%) were done as a consulting veterinarian at various practices. 

A total of 16/122 (13.11%) had a concurrent cranial cruciate ligament rupture operation in 

addition to the patella luxation operation. None of the 122 cases involved dogs receiving 

peri- or postoperative prophylactic antibiotics from the surgical team.  

We have a postoperative follow-up of at least 6 weeks from 101/122 (82.79%) dogs. 

Among these follow-up cases, a total of 13/101 (12.87%) had concurrent cranial cruciate 

ligament rupture surgery, out of which 8/13 (61.54%) had a tibial plateau leveling 

osteotomy (TPLO) and 5/13 (38.46%) an extracapsular lateral suture stabilization. In 

addition, 12/101 (11.88%) received postoperative prophylactic antibiotics from the 

referring veterinarian.  

We divided these follow-up cases into two groups: a main group and an additional smaller 

group for further analysis. 

 

Figure 2. The incidence of postoperative prophylactic antibiotic use in the different 

operational categories (n=101) 
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4.2 Incidence of surgical site infection after patella luxation surgery  

For the main group, only dogs with follow-up information of at least 6-weeks, without 

peri-or postoperative prophylactic antibiotic administration and without concurrent cranial 

cruciate ligament repair were included. This leaves a total of 78/122 (63.39%) for the 

further analysis of the occurrence of SSI in patella luxation surgery solely without 

prophylactic antibiotics in any case. Mean follow up time was 671 days (range 55-1754). 

SSI was diagnosed in 2/78 dogs (2.56%), in both cases a superficial/deep surgical site 

infection was detected. One infection was diagnosed 14 days after the operation and the 

other one 20 days after the operation, in both cases the infection occurred after the stitches 

were removed and both dogs had been licking their wounds according to the owners. In 

addition, both dogs received Cefalexin 20 mg/kg (Therios) to treat the infection.  

The mean±SD anesthesia time, including induction and timing of surgery, for patellar 

luxation surgery was 122.55 ± 21.36 minutes, although we had no information on the 

anesthesia time in the case of 25/78 (32.05%) dogs.  

 

Figure 2. Incidence of surgical site infection in Patella luxation surgery without peri- or 

postoperative prophylactic application of antimicrobials (n=78) 
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4.3 Incidence of surgical site infection after patella luxation surgery with 

concurrent cranial cruciate ligament repair 

A total of 16/122 (13.11%) had a concurrent cranial cruciate ligament rupture operation in 

addition to the patella luxation operation, out of which 8/16 (50%) had a tibial plateau 

leveling osteotomy (TPLO) and 8/16 (50%) had an extracapsular lateral suture 

stabilization. We had a follow up of 13/16 (81.25%), leaving a total of 13/122 (10.66%) for 

the small additional group. Out of these, 2/13 cases (15.38%) received postoperative 

prophylactic antibiotics from the referring veterinarian. From the 11 cases in which neither 

perioperative nor postoperative prophylactic antibiotics were administered, no surgical site 

infection could be detected.  

The mean±SD anesthesia time, including induction and timing of surgery, for patellar 

luxation surgery with concurrent cranial cruciate ligament rupture repair was 137.5 ± 52.42 

minutes 

4.4 Correlation between SSI incidence with and without prophylactic antibiotics 

within the main group  

There was a follow-up of 88 out of a total of 122 cases, which had a patella luxation 

surgery solely. 10/88 (11.63%) received prophylactic antibiotics from the referring vet 

after surgery. To evaluate the correlation between the group without peri- and 

postoperative prophylactic antibiotics (n=78) and the group with postoperative 

prophylactic antibiotics (n=10) a chi-square test was used. In this case, we investigated the 

occurrence of infections concerning the administration of postoperative prophylactic 

antibiotics versus the absence of any prophylactic antibiotic treatment. 

The statistical analysis revealed no significant difference in the incidence of surgical site 

infections between dogs receiving prophylactic antibiotics and those not. The chi-square 

test provided a p-value of 0.683, greater than the common significance level of 0.05, 

suggesting that the observed differences are likely due to chance. In other words, the 

probability of the observed differences occurring due to chance alone is high. Therefore, 

due to the high p-value, no statistically significant difference can be found between the 

administration of prophylactic antibiotics and the risk of infection.  
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4.5 Evaluation of the questionnaire 

Among the 122 cases that were collected, 101/122 (82.79%) of the owners fully completed 

the questionnaire that was sent to them. According to the question "Are you satisfied with 

the outcome of the surgery, and would you do it again?", the majority 66/101 (65.35%) 

was very satisfied, the other part 25/101 (24.75%) was satisfied and 10/101 (9.90%) were 

less satisfied.  

 

Figure 4. Satisfaction of the owners (n=101). 

In response to the question of whether the dog had licked the wound, 14/122 (13.86%) 

answered yes, while most 87/122 (86.14%) answered no. In addition, 4/101 (3.96%) said 

that they clearly saw redness and swelling when asked if their dog showed swelling or 

erythema on the wound after surgery. The other owners 18/101 (17.82%) either stated that 

they saw mild redness and swelling or that 79/100 (78.22%) did not see any changes. 

 

Figure 5. Correlation between licking and condition of the wound according to the dog 

owner (n=122) 
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A total of 18/101 (17.82%) owner stated that the pin required for the operation had been 

removed at a later date. In addition, owners were asked if they had noticed that their dog 

had any problems in general after the operation, such as fever or inappetence. Out of these, 

85/101 (84.16%) stated that they had not noticed any problems, while the remaining 

16/101 (15.84%) dogs had problems of various kinds after the operation, like loss of 

appetite, lethargy, pancreatitis, and gastroenteritis.  

Regarding the perception of lameness, patients were asked how much they noticed the 

dogs' lameness after surgery. 18/101 (17.82%) reported that the lameness was mild, 30/101 

(29.70%) responded that the lameness was mild to moderate, for 25/101 (24.75%) the 

lameness was moderate, 21/101 (20.79%) stated that the lameness was moderate to high 

and 7/101 (6.93%) perceived the lameness as severe. 

 

Figure 6. Assessment of lameness after surgery (n=101) 

Owners stated that on a mean±SD 5.31 ± 4.09 weeks the dog's lameness had completely 

disappeared. The minimum of the reported dates was 1 week, and the maximum was 26 

weeks. In addition, 8/101 (7.92%) owners stated that their dog still suffered from lameness 

from time to time. 
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5. Discussion 

The findings of this retrospective study investigate the necessity of peri- and postoperative 

prophylactic antibiotics in relation to patella luxation surgery in dogs by evaluating the 

infection rate after surgery and the overall satisfaction of the owners regarding the post-

operative recovery of the patients. By analyzing both quantitative data from medical 

records and qualitative data from owner surveys, we aimed to provide a comprehensive 

insight into the outcomes of patellar luxation surgery. 

The descriptive statistics demonstrate the most significant demographic characteristics of 

the study population. The majority of dogs examined were female, with Chihuahuas being 

the most commonly affected dog breed, followed by Crossbreeds, Yorkshire Terriers and 

Pomeranians. These results are consistent with the existing literature suggesting a 

predisposition of small dog breeds to patellar luxation. In addition, the average age and 

weight of the animals emphasize the prevalence of this condition in relatively young and 

lightweight dogs.[1, 7] We also found that 13.11% of our examined cases suffered from a 

concurrent rupture of the cranial cruciate ligament and therefore we can confirm this 

statement as mentioned in the literature that 15% to 20% of dogs suffering from chronic 

patellar luxation develop a concurrent rupture of the cranial cruciate ligament.[2, 6]  

For further analysis of our study, we divided the follow ups cases that did not receive 

perioperative or postoperative antibiotics into two groups to clarify surgical site infection 

(SSI) rates as precisely as possible in relation to the types of surgeries performed. The 

main group, containing the majority of cases, consisted of dogs undergoing patellar 

luxation surgery solely, while the secondary smaller group included dogs undergoing both 

patellar luxation surgery and an additional cranial cruciate ligament rupture operation. We 

decided to divide these cases into two groups because dogs with an additional cruciate 

ligament rupture underwent an additional operation, leading to the selection of different 

implants and longer anesthesia time. Therefore, the main focus was placed on the primary 

group to define a homogeneous cohort. However, we also wanted to describe the small 

additional group to provide an overview of all the collected cases. 

In the main group, including dogs undergoing patellar luxation surgery with a 

comprehensive postoperative follow-up and without the administration of intraoperative or 

postoperative prophylactic antibiotics, the incidence of surgical site infection (SSI) was 
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2.56%. According to research published on the appropriate use of antimicrobial 

prophylaxis in clean orthopedic and neurosurgical procedures in dogs, the incidence of 

surgical site infections after patella luxation surgery was 5.4% despite the use of 

perioperative prophylactic antibiotics.[24] Compared to our study, we can be reasonably 

satisfied with our results, even though there are no other published data on surgical site 

infection in the particular procedure, which are comparable. Both cases of SSI in our study 

were categorized as superficial/deep infections and occurred within three weeks of surgery 

after suture removal. Additional both infected dogs were reported to have licked their 

wounds, indicating a possible behavioral factor contributing to postoperative 

complications. In addition, the infections were effectively treated by the administration of 

Cefazolin, which is the recommended antimicrobial in orthopedic surgery according to the 

literature. [14, 17] Our data did not provide anesthesia related risk factors that may 

contribute to the development of SSI, which have been mentioned in various literatures, as 

we unfortunately had a limited amount of data available.[20, 36] However, given the 

increasing concern over antimicrobial resistance, it is crucial to be mindful of the risk 

factors that can influence the rate of surgical site infections (SSI). Following strict aseptic 

procedures, maintaining proper surgical techniques, providing balanced anesthesia, and 

ensuring careful SSI monitoring are key factors in SSI prevention that cannot be replaced 

by the use of prophylactic antibiotics.[24]  

In the additional smaller follow-up group without peri- or postoperative prophylactic 

antibiotics, including dogs with patellar luxation and an additional cranial cruciate 

ligament operation (TPLO or extracapsular lateral suture stabilization), we did not observe 

any SSIs, which is very satisfactory. However, this statement lacks significance because 

the group size is way too small. Nonetheless, we wanted to mention it despite the small 

sample size, as it hopefully encourages further studies with larger cohorts and proper study 

analysis in this area of different orthopedic procedures.  

It was noticeable that of all follow up cases we collected, 11.88% received prophylactic 

antibiotics postoperatively from the vet who referred them for surgery, with no evidence of 

surgical site infection. This in turn reflects the fact that unfortunately many vets still prefer 

to give antibiotics prophylactically, even though it is not necessary, in order to make sure 

that no infection develops. However, this allowed us to compare the groups receiving 

prophylactic antibiotics and those who did not within the main group. Our study findings 

revealed that administering prophylactic antibiotics post patellar luxation surgeries in dogs 
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did not significantly affect infection rates and that it is plausible that other aspects such as 

surgical technique, postoperative care, or individual patient-specific factors might play a 

more substantial role in infection prevention than antibiotic administration, at least in the 

context examined. This could have significant implications for clinical practice by 

reducing unnecessary antibiotic exposure and the risk of antibiotic resistance. 

Nevertheless, this retrospective study revealed that the administration of antibiotics did not 

significantly affect the overall, already quite low, incidence rate of surgical site infections 

(SSI). However, due to the limited sample size, the test had low statistical power, 

particularly given the low incidence rate of SSI. Consequently, the results only suggest that 

antibiotic administration may not have been necessary. Further studies involving a larger 

number of cases in both groups are necessary to obtain a more statistically significant 

conclusion. 

It's also noteworthy to highlight that 55.74% of the surgeries were conducted at 

“Fachtierärzte Althangrund”, where a standardized septic protocol was consistently 

adhered to. However, 44.26% of the surgeries were performed in various clinics across 

Austria, each with its own septic protocols. According to that, it can be concluded that the 

occurrence of a surgical site infection (SSI) is not solely dependent on the location of the 

procedure. 

Additionally, the evaluation of owner satisfaction provided valuable insights into the 

subjective experiences following surgery. The majority of owners reported high levels of 

satisfaction with the outcomes, indicating positive experience of the surgical intervention. 

The low incidence of post-operative complications such as lameness and general problems, 

further contributes to the favorable perception of the procedure among owners. An 

interesting observation was that 3.96% of owners reported seeing significant redness and 

swelling at the surgical site, while 17.82% reported seeing mild redness. However, these 

cases were not identified as SSI in our study, as they were purely based on the owner’s 

subjective perception. As described in the literature, according to the standardized 

surveillance criteria of the Centers for Disease Control and Prevention (CDC) for the 

definition of SSI, the diagnosis must be made by a surgeon or attending physician in all 

cases.[17]  

The owners reported that the dog's lameness was completely resolved after an average of 

5.3 weeks, providing a useful guideline for clinicians to predict the postoperative course of 
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the patient. Nevertheless, the owner’s statements about the severity of the lameness post-

surgery and the time of complete disappearance of the lameness should also be treated with 

caution, as this is a purely subjective perception of the owners. In some cases, the surgery 

may have occurred several years ago, which is why some owners may not remember the 

grade of lameness anymore. 

Furthermore, it is important to recognize the limitations of our study, including its 

retrospective nature and reliance on owner-reported data, which may have led to potential 

selection bias. Future prospective studies with larger sample sizes and control groups are 

required to validate our findings and provide solid evidence for the prophylactic use of 

antibiotics in patellar luxation surgery. However, not only patellar luxation surgery, but 

also other orthopedic surgeries require further investigation, as there are not many 

literature studies available. In particular, studies must be carried out in which groups that 

have received peri- or postoperative prophylactic antibiotics are compared with groups that 

did not receive them. 

In conclusion, our study suggests that peri- and postoperative prophylactic antibiotics may 

not be necessary in patella luxation surgeries, as they did not significantly impact infection 

rates in this cohort study of 101 dogs. Additionally, the low incidence of SSIs and high 

levels of owner satisfaction underscore the efficacy of surgical intervention in managing 

patella luxation in dogs.  
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6. Summary  

Orthopedic surgery in dogs often involves the risk of surgical site infections (SSI), 

therefore prophylactic antimicrobials have historically been used to minimize the incidence 

of SSI. Nevertheless, the use of prophylactic antibiotics in any form is progressively being 

questioned due to growing concerns about antimicrobial resistance. The aim of this 

retrospective study is to investigate the need of prophylactic antibiotics in canine patellar 

luxation surgery by examining infection rates and owner satisfaction. Through analysis of 

both quantitative medical records and qualitative surveys of owners, the study provides a 

comprehensive insight into the outcomes of patella luxation surgery. 

For a more detailed analysis, the cases without any prophylactic antibiotics were divided 

into two groups based on the operations performed. In the main group, which included 

only patellar luxation surgery, the rate of surgical site infection (SSI) was 2.56%, 

significantly lower than the 5.4% reported for the same procedure with perioperative 

prophylactic antibiotics in the literature. Both SSIs occurred within three weeks of surgery 

and were effectively treated with cefazolin. In the smaller secondary group, including 

patella luxation surgery with a concurrent cranial crucial ligament rupture operation no 

SSIs were observed, although the limited sample size requires cautious interpretation. 

Comparison between the groups that received postoperative prophylactic antibiotics and 

those that did not receive any prophylactic antibiotics within the main group showed no 

significant difference in infection rates, suggesting that factors other than antibiotic 

administration influence the outcome. 

In addition, patient satisfaction surveys emphasized the positive experience with the 

surgery and reported a low incidence of post-operative complications. Owners also 

reported that the dog's lameness had completely disappeared after an average of 5.3 weeks, 

providing a useful guide for clinicians to predict the patient's post-operative course after a 

patella luxation surgery. 

The results in this cohort study of 101 dogs suggest that prophylactic antibiotics may not 

be necessary in patellar luxation surgery as they do not significantly affect infection rates. 

Besides the study encourages further research into the use of prophylactic antibiotics in 

orthopedic surgery to address the growing concern about antibiotic resistance. 



33 
 

7. References  
 

1.  Di Dona F, Della Valle G, Fatone G (2018) Patellar luxation in dogs. VMRR Volume 9:23–32. 

https://doi.org/10.2147/VMRR.S142545 

2.  DeCamp, Charles E., et al (2006) 18. The stifle Joint. In: Brinker, Piermattei and Flo’s 

Handbook of Small Animal Orthopedics and Fracture Repair, 4. ed. Saunders/Elsevier, St. 

Louis, Mo, pp 597–616 

3.  Çatalkaya E, Yayla S, Altan S, Ersöz-Kanay B (2024) Clinical evaluation of complications 

after surgical treatment of patella dislocations in dogs: A retrospective study. RC FCV-LUZ 

XXXIV:1–6. https://doi.org/10.52973/rcfcv-e34300 

4.  Johnson AL, Probst CW, Decamp CE, Rosenstein DS, Hauptman JG, Weaver BT, Kern TL 
(2001) Comparison of Trochlear Block Recession and Trochlear Wedge Recession for Canine 

Patellar Luxation Using a Cadaver Model. Veterinary Surgery 30:140–150. 

https://doi.org/10.1053/jvet.2001.21391 

5.  O’Neill DG, Meeson RL, Sheridan A, Church DB, Brodbelt DC (2016) The epidemiology of 

patellar luxation in dogs attending primary-care veterinary practices in England. Canine Genet 

Epidemiol 3:4. https://doi.org/10.1186/s40575-016-0034-0 

6.  Gibbons SE, Macias C, Tonzing MA, Pinchbeck GL, McKee WM (2006) Patellar luxation in 

70 large breed dogs. J of Small Animal Practice 47:3–9. https://doi.org/10.1111/j.1748-

5827.2006.00004.x 

7.  Alam MR, Lee JI, Kang HS, Kim IS, Park SY, Lee KC, Kim NS (2007) Frequency and 
distribution of patellar luxation in dogs: 134 cases (2000 to 2005). Vet Comp Orthop 

Traumatol 20:59–64. https://doi.org/10.1055/s-0037-1616589 

8.  Fauron A. and K.L. Perry. (2016) Canine patellar luxation part 1: pathophysiology and 

diagnosis. Veterinary Times:20–23. https://doi.org/10.1016/S0195-5616(93)50087-6 

9.  L’Eplattenier H, Montavon P (2002) Patellar Luxation in Dogs and Cats: Management and 

Prevention. https://doi.org/10.2147%2FVMRR.S142545 

10.  Rezende CMF, Torres RCS, Nepomuceno AC, Lara JS, Varón JAC (2016) Patellar Luxation in 

Small Animals. In: Kaoud HAE (ed) Canine Medicine - Recent Topics and Advanced 

Research. InTech, pp 159–174 

11.  Kowaleski MP, Boudrieau RJ, Pozzi A. SA (2017) Stifle joint. In: Johnston SA,, Tobias KM 
(eds) Veterinary Surgery Small Animal, Second edition. Elsevier, St. Louis, Missouri, pp 

1071–1168 

12.  Harasen G (2006) Patellar luxation: pathogenesis and surgical correction. Can Vet J 47:1037–

1039. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1571132/pdf/cvj47pg1037.pdf 

13.  Fossum TW, Jane Cho, Curtis W. Dewey (2021) 34. Gelenkerkrankungen. In: Chirurgie der 

Kleintiere, 5. Auflage. Elsevier, München, pp 1414–1424 

14.  Outi Laitinen-Vapaavuori (2016) 1. Surgical Wound Infection. In: Griffon DJ, Hamaide A 

(eds) Complications in small animal surgery. Wiley Blackwell, Ames (Iowa), pp 3–7 

15.  Nicoll C, Singh A, Weese JS (2014) Economic Impact of Tibial Plateau Leveling Osteotomy 

Surgical Site Infection in Dogs. Veterinary Surgery 43:899–902. 

https://doi.org/10.1111/j.1532-950X.2014.12175.x 



34 
 

16.  Verwilghen D, Singh A (2015) Fighting Surgical Site Infections in Small Animals. Veterinary 

Clinics of North America: Small Animal Practice 45:243–276. 

https://doi.org/10.1016/j.cvsm.2014.11.001 

17.  Mangram AJ, 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 27:97–132; quiz 133–

134; discussion 96. http://dx.doi.org/10.1086/501620 

18.  Weese JS (2008) A review of post-operative infections in veterinary orthopaedic surgery. Vet 

Comp Orthop Traumatol 21:99–105. https://doi.org/10.3415/VCOT-07-11-0105 

19.  National Healthcare Safety Network (2024) Surgical Site Infection Event. In: Centers for 

Disease Control and Prevention. https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf 

20.  M.D Willard, K.S Schulz (2021) 9. Wundinfektion und Antibiose. In: Fossum TW (ed) 

Chirugie der Kleintiere, 5. Auflage. Elsevier, München, pp 98–100 

21.  Weese JS, Halling KB (2006) Perioperative administration of antimicrobials associated with 

elective surgery for cranial cruciate ligament rupture in dogs: 83 cases (2003-2005). J Am Vet 

Med Assoc 229:92–95. https://doi.org/10.2460/javma.229.1.92 

22.  Eugster S, Schawalder P, Gaschen F, Boerlin P (2004) A Prospective Study of Postoperative 

Surgical Site Infections in Dogs and Cats. Veterinary Surgery 33:542–550. 

https://doi.org/10.1111/j.1532-950X.2004.04076.x 

23.  Vasseur PB, Levy J, Dowd E, Eliot J (1988) Surgical wound infection rates in dogs and cats. 

Data from a teaching hospital. Vet Surg 17:60–64. https://doi.org/10.1111/j.1532-

950x.1988.tb00278.x 

24.  Välkki KJ, Thomson KH, Grönthal TSC, Junnila JJT, Rantala MHJ, Laitinen-Vapaavuori OM, 
Mölsä SH (2020) Antimicrobial prophylaxis is considered sufficient to preserve an acceptable 

surgical site infection rate in clean orthopaedic and neurosurgeries in dogs. Acta Vet Scand 

62:53. https://doi.org/10.1186/s13028-020-00545-z 

25.  Olmstead ML, Hohn RB, Turner TM (1983) A five-year study of 221 total hip replacements in 

the dog. J Am Vet Med Assoc 183:191–194 

26.  Bergh MS, Gilley RS, Shofer FS, Kapatkin AS (2006) Complications and radiographic 

findings following cemented total hip replacement: a retrospective evaluation of 97 dogs. Vet 

Comp Orthop Traumatol 19:172–179. https://doi.org/10.1055/s-0038-1632994 

27.  Lafaver S, Miller NA, Stubbs WP, Taylor RA, Boudrieau RJ (2007) Tibial tuberosity 

advancement for stabilization of the canine cranial cruciate ligament-deficient stifle joint: 
surgical technique, early results, and complications in 101 dogs. Vet Surg 36:573–586. 

https://doi.org/10.1111/j.1532-950X.2007.00307.x 

28.  Billings L, Vasseur PB, Fancher C, Miller M, Nearenberg D (1990) Wound infection rates in 
dogs and cats after use of cotton muslin or disposable impermeable fabric as barrier material: 

720 cases (1983-1989). J Am Vet Med Assoc 197:889–892 

29.  Fitzpatrick N, Solano MA (2010) Predictive variables for complications after TPLO with stifle 

inspection by arthrotomy in 1000 consecutive dogs. Vet Surg 39:460–474. 

https://doi.org/10.1111/j.1532-950X.2010.00663.x 

30.  Nazarali A, Singh A, Weese JS (2014) Perioperative administration of antimicrobials during 



35 
 

tibial plateau leveling osteotomy. Vet Surg 43:966–971. https://doi.org/10.1111/j.1532-

950X.2014.12269.x 

31.  Solano MA, Danielski A, Kovach K, Fitzpatrick N, Farrell M (2015) Locking plate and screw 
fixation after tibial plateau leveling osteotomy reduces postoperative infection rate in dogs 

over 50 kg. Vet Surg 44:59–64. https://doi.org/10.1111/j.1532-950X.2014.12212.x 

32.  Whittem TL, Johnson AL, Smith CW, Schaeffer DJ, Coolman BR, Averill SM, Cooper TK, 
Merkin GR (1999) Effect of perioperative prophylactic antimicrobial treatment in dogs 

undergoing elective orthopedic surgery. J Am Vet Med Assoc 215:212–216 

33.  Stetter J, Boge GS, Grönlund U, Bergström A (2021) Risk factors for surgical site infection 
associated with clean surgical procedures in dogs. Research in Veterinary Science 136:616–

621. https://doi.org/10.1016/j.rvsc.2021.04.012 

34.  Cheadle WG (2006) Risk factors for surgical site infection. Surg Infect (Larchmt) 7 Suppl 

1:S7-11. https://doi.org/10.1089/sur.2006.7.s1-7 

35.  Nelson LL (2011) Surgical site infections in small animal surgery. Vet Clin North Am Small 

Anim Pract 41:1041–1056, viii. https://doi.org/10.1016/j.cvsm.2011.05.010 

36.  Nicholson M, Beal M, Shofer F, Brown DC (2002) Epidemiologic evaluation of postoperative 
wound infection in clean-contaminated wounds: A retrospective study of 239 dogs and cats. 

Vet Surg 31:577–581. https://doi.org/10.1053/jvet.2002.34661 

37.  Howe LM, Boothe HW (2006) Antimicrobial use in the surgical patient. Vet Clin North Am 

Small Anim Pract 36:1049–1060, vi. https://doi.org/10.1016/j.cvsm.2006.05.001 

38.  Hayes GM, Reynolds D, Moens NMM, Singh A, Oblak M, Gibson TWG, Brisson BA, 

Nazarali A, Dewey C (2014) Investigation of incidence and risk factors for surgical glove 

perforation in small animal surgery. Vet Surg 43:400–404. https://doi.org/10.1111/j.1532-

950X.2014.12159.x 

39.  Turk R, Singh A, Weese JS (2015) Prospective Surgical Site Infection Surveillance in Dogs. 

Veterinary Surgery 44:2–8. https://doi.org/10.1111/j.1532-950X.2014.12267.x 

40.  Fitz-Henry J (2011) The ASA classification and peri-operative risk. annals 93:185–187. 

https://doi.org/10.1308/rcsann.2011.93.3.185a 

41.  Beal MW, Brown DC, Shofer FS (2000) The effects of perioperative hypothermia and the 

duration of anesthesia on postoperative wound infection rate in clean wounds: a retrospective 

study. Vet Surg 29:123–127. https://doi.org/10.1111/j.1532-950x.2000.00123.x 

42.  Andrade N, Schmiedt CW, Cornell K, Radlinsky MG, Heidingsfelder L, Clarke K, Hurley DJ, 

Hinson WD (2016) Survey of Intraoperative Bacterial Contamination in Dogs Undergoing 
Elective Orthopedic Surgery: Intraoperative Bacterial Contamination in Dogs. Veterinary 

Surgery 45:214–222. https://doi.org/10.1111/vsu.12438 

43.  Mayhew PD, Freeman L, Kwan T, Brown DC (2012) Comparison of surgical site infection 
rates in clean and clean-contaminated wounds in dogs and cats after minimally invasive versus 

open surgery: 179 cases (2007-2008). J Am Vet Med Assoc 240:193–198. 

https://doi.org/10.2460/javma.240.2.193 

44.  Heldmann E, Brown DC, Shofer F (1999) The association of propofol usage with 
postoperative wound infection rate in clean wounds: a retrospective study. Vet Surg 28:256–

259. https://doi.org/10.1053/jvet.1999.0256 



36 
 

45.  Queiroz R, Grinbaum RS, Galvão LL, Tavares FG, Bergsten-Mendes G (2005) Antibiotic 

prophylaxis in orthopedic surgeries: the results of an implemented protocol. Braz J Infect Dis 

9:283–287. https://doi.org/10.1590/S1413-86702005000400003 

46.  Turkki OM, Comin A, Lee MH, Grönlund U (2021) Is Preoperative Antimicrobial Prophylaxis 

Needed in Canine Surgery? Analysis of Data from Forty Four Small Animal Practices in 

Europe. 19:44–53 

47.  Yudhanto S, Varga C (2023) Knowledge and Attitudes of Small Animal Veterinarians on 

Antimicrobial Use Practices Impacting the Selection of Antimicrobial Resistance in Dogs and 

Cats in Illinois, United States: A Spatial Epidemiological Approach. Antibiotics 12:542. 

https://doi.org/10.3390/antibiotics12030542 

48.  Guardabassi L, Schwarz S, Lloyd DH (2004) Pet animals as reservoirs of antimicrobial-

resistant bacteria. J Antimicrob Chemother 54:321–332. https://doi.org/10.1093/jac/dkh332 

49.  National Institute for Health and Care Exellence (2020) Surgical site infections: prevention and 
treatment. https://www.nice.org.uk/guidance/ng125/resources/surgical-site-infections-

prevention-and-treatment-pdf-66141660564421 

50.  Keely Boyle K, Rachala S, Nodzo SR (2018) Centers for Disease Control and Prevention 2017 
Guidelines for Prevention of Surgical Site Infections: Review and Relevant Recommendations. 

Curr Rev Musculoskelet Med 11:357–369. https://doi.org/10.1007/s12178-018-9498-8 

51.  Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bolon MK, Fish DN, 
Napolitano LM, Sawyer RG, Slain D, Steinberg JP, Weinstein RA, American Society of 

Health-System Pharmacists (ASHP), Infectious Diseases Society of America (IDSA), Surgical 

Infection Society (SIS), Society for Healthcare Epidemiology of America (SHEA) (2013) 

Clinical practice guidelines for antimicrobial prophylaxis in surgery. Surg Infect (Larchmt) 

14:73–156. https://doi.org/10.1089/sur.2013.9999 

52.  Mayhew D, Mendonca V, Murthy BVS (2019) A review of ASA physical status - historical 

perspectives and modern developments. Anaesthesia 74:373–379. 

https://doi.org/10.1111/anae.14569 

53.  L.R. Jessen, P.P. Damborg, A. Spohr, T.M. Sørensen, R. Langhorn, S.K. Goericke-Pesch, G. 

Houser, J. Willesen, M. Schjærff, T., Eriksen, V.F. Jensen, L. Guardabassi Antibiotic Use 

Guidelines for Companion Animal Practice (2nd ed.). The Danish Small Animal Veterinary 

Association, SvHKS,  2019. https://www.ddd.dk/media/2175/assembled_final.pdf 

54.  Onyekwelu I, Yakkanti R, Protzer L, Pinkston CM, Tucker C, Seligson D (2017) Surgical 

Wound Classification and Surgical Site Infections in the Orthopaedic Patient. JAAOS Glob 

Res Rev 1:e022. https://doi.org/10.5435/JAAOSGlobal-D-17-00022 

55.  Bergvall K; Greko C; Larsson C, Mannerfelt T, Odensviks K; et al. (2009) The Swedish 

Guidelines for the clinical use of antibiotics in the treatment of dogs  and cats. 

https://www.wormsandgermsblog.com/files/2010/11/Policy-ab-english-10b1.pdf 

56.  Hsieh ES, Bollig ER, Beaudoin AL, Morrow A, Granick JL (2022) Serial point‐prevalence 

surveys to estimate antibiotic use in a small animal veterinary teaching hospital, November 

2018 to October 2019. Veterinary Internal Medicne 36:244–252. 

https://doi.org/10.1111/jvim.16314 

57.  Agresti A (2007) Chi-Squared Tests of Independence. In: An introduction to categorical data 

analysis, 2nd ed. Wiley-Interscience, Hoboken, NJ, pp 34–40 



37 
 

 

8. Acknowledgements 
 

I especially would like to thank my external thesis supervisors Dr. Nicola Katic for his 

guidance, support, and encouragement throughout this research journey and for providing 

the cases examined in this study. Also, I am sincerely thankful to Prof. Dr. Tibor Németh 

for his support and guidance as my internal supervisor.  

 

A special thank you goes to my parents for their constant support throughout my studies at 

the University of Veterinary Medicine Budapest. Without them, none of this would have 

been possible, and for that, I am deeply grateful. I would also like to express my gratitude 

to my sister, Katharina, who has always been there for me, offering her support and 

understanding in every situation without hesitation. I am especially thankful for her 

support and encouragement throughout the process of writing this thesis. Lastly, I want to 

extend a special thanks to my partner, Julian, who has consistently supported me, no matter 

what and believed in me even when I doubted myself. 

 

I am deeply grateful to each of you for being an important part in my journey.  

 
 


	1. Introduction
	2. Literature review
	2.1 Overview of patellar luxation and its diagnosis
	2.2 Different surgical techniques for managing patellar luxation
	2.3 Risk factors of surgical site infection in orthopedic surgeries
	2.4 Current practices regarding antibiotic prophylactics in orthopedics in general

	3. Material and Method
	3.1 Study design
	3.2 Data collection
	3.3 Statistical analysis

	4. Results
	4.1 Descriptive statistics
	4.2 Incidence of surgical site infection after patella luxation surgery
	4.3 Incidence of surgical site infection after patella luxation surgery with concurrent cranial cruciate ligament repair
	4.4 Correlation between SSI incidence with and without prophylactic antibiotics within the main group
	4.5 Evaluation of the questionnaire

	5. Discussion
	6. Summary
	7. References
	8. Acknowledgements

