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Abstract 

Introduction 

The skin as well as the oral, oropharyngeal and nasal mucosae are immune barriers 

and are colonized by different kinds of bacteria. During tonsillectomy the 

oropharyngeal mucosa is traumatized and during septoplasty the skin and nasal 

mucosa is traumatized. This enables the bacteria in these areas to enter the 

bloodstream and cause bacteraemia. In healthy patients bacteraemia often does not 

cause any clinical manifestations since their immune system is able to handle the 

invading bacteria. However, in patients with high risk of developing cardiovascular 

diseases such as endocarditis or other risk groups such as those using 

immunosuppressant medicines you may want to consider using perioperative 

antibiotic prophylaxis in surgery of the oral, oropharyngeal or nasal cavity  

Objective 

This study aims to investigate bacteraemia during tonsillectomy and septoplasty: how 

often it occurs and what bacteria are involved. 

Method 

The study enrolled six patients, four men and two women, aged between 18 and 60 

years. Blood samples were taken from the patients during the surgery and were 

thereafter evaluated using gram staining and MALDI-TOF. 

Result 

Out of the six patients enrolled in the study five had positive blood cultures. 

Propionibacterium acnes were the most frequently found microbe and was found in 

all three cases of septoplasty. 

Conclusion 

This study shows that there is a high incidence of bacteraemia during both 

tonsillectomy and septoplasty. It also shows that microbes not previously known to be 

common pathogens in these contexts might be involved in the bacteraemia.  

 

 

Key words: Bacteraemia, tonsillectomy, septoplasty 
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Abbreviations 
 

ENT – Ear, nose and throat 

MALDI-TOF MS– Matrix-assisted laser desorption/ionization-Time of flight mass 

spectrometer 

AST – Antimicrobial susceptibility testing 

IE – Infectious endocarditis 

HAIE – Healthcare-acquired infectious endocarditis 

SAB – Staphylococcus aureus bacteraemia 

MRSA – Methicillin-resistant Staphylococcus aureus 

MRSA-BSI - Methicillin-resistant Staphylococcus aureus-Bloodstream infection 
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1. Introduction 
	  

1.1 The oral and nasal cavity 

 

The oral, oropharyngeal and nasal cavities are challenged on a daily basis by the 

external environment. The cavities are lined with mucosa membranes that form 

important first-line defense barriers of the immune system. The oral cavity does so by 

secreting saliva containing IgA-antibodies and defense proteins such as lysozymes 

that cleaves the bacterial cell wall [1]. The nasal cavity forms a barrier by producing 

large amounts of mucus that traps the bacteria and carries them down to the acidic 

stomach content by the cilia lining the upper respiratory tract. As a gateway to both 

the gastrointestinal tract and the respiratory tract the barrier has to defend us from 

foreign materials and microbes to prevent infection and disease.  

 

Despite the above, the oral and nasal cavities both make a hospitable environment for 

many bacteria of which many are harmless to the host and of importance to the 

normal flora of the mucous membranes. The temperature and bedding are beneficial 

for bacterial growth. The oral cavity also provides a source of water and nutrients. 

These bacteria stick to teeth, gum and other structures to avoid the mechanical 

flushing. As long as bacteria stay on the right side of the barrier they do no harm to 

the host. On the other hand, if they enter the bloodstream they suddenly may be a 

threat.  

 

The nose is colonized by a variety of staphylococcal and streptococcal species, of 

which the most significant is Staphylococcus aureus [2]. This pathogen colonizes 10 - 

30 percent of the population at any given time and the prevalence is even greater 

among medical personnel and patients and occasionally causes outbreaks of disease 

[3]. There are underlying diseases and conditions that increase the staphylococcal 

carriage rate such as anatomic abnormalities, age, viral infections of the upper 

respiratory tract and previous use of antibiotics [4]. The nasal cavity in healthy adults 

is also colonized by coagulase negative staphylococci. In the mouth, half of the 

bacteria are made up by viridans streptococci. such as Streptococcus sanguinis which 

is one of the leading causes of subacute infectious endocarditis (IE). Also found in the 
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mouth are the anaerobic species of Bacteroides, Prevotella, Fusobacterium, 

Clostridium and Peptostreptococcus. These organisms are found mostly in gingival 

crevices where the oxygen level is very low [2]. 

 

The blood perfusion in the oral and nasal cavities is plentiful. The nasal cavity is lined 

with a single layer of epithelium and, even though the oral cavity is lined by a 

stratified squamous epithelium and is thicker, the oral mucosa is nonetheless 

permeable and fragile [1]. The combination of a rich vascular supply and bacteria 

colonization creates a risk of bacteria entering the bloodstream if the mucosal 

membranes of the nasal and oral cavities are traumatized. 

 

1.2 Tonsillectomy and septoplasty 

	  

Both tonsillectomy and septoplasty are relatively common procedures in the Ear, 

Nose and Throat (ENT) clinic. The indications for tonsillectomy are more than 3 

cases of acute tonsillitis per year over the last 2-3 years, 1-2 cases of quinsy during 

the last couple of years, quinsy in children, obstructive symptoms in children with 

sleep apnea and breathing difficulties due to tonsil hypertrophy in mononucleosis [5]. 

 

In adults, the nasal septum is seldom a precise midline structure. Septoplasty is 

indicated when the nasal septum is deviated to the extent that it is causing breathing 

obstruction.  

 

1.3 Bacteraemia 

 

The bloodstream is sterile in healthy adults and bacteraemia is therefore considered to 

be potentially serious. However, when there is a manipulation or a trauma at a site in 

the body, which has its own normal flora, a transient bacteraemia may occur. In such 

cases bacteria can appear briefly in the blood but is soon cleared by the host’s 

immune system and very seldom give rise to any clinical manifestations. However, 

this type of transient bacteraemia may play an important role in the pathogenesis of IE 

[6].  
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Surgical procedures in the field of ENT such as tonsillectomy and septoplasty, as well 

as dental surgery, do imply damaging the mucosal membranes. This increases the risk 

of commensal bacteria in these areas to enter the bloodstream, causing bacteraemia. It 

is well recognized that bacteraemia occurs to a great extent during elective 

tonsillectomy [7-16]. For example, in a study investigating bacteraemia in children 

who underwent tonsillectomy Francois et al. found that 12 out of 32 patients had a 

perioperative bacteraemia [8]. Studies made on bacteraemia in children after dental 

extraction show that the most common scenario following introduction of 

microorganisms in the bloodstream is a transient bacteraemia that usually lasts no 

more than 15-40 minutes. In one study Coultier et al. found that bacteraemia was 

present in 20 out of the 32 patients not receiving any antibiotics and in 9 out of 26 

patients who did receive antibiotic prophylaxis [17]. The microorganisms that are 

associated with this transient bacteraemia have been reported to be completely 

eliminated by the host defense mechanisms during this time.  

 

There are few previous studies that have been made on bacteraemia during nasal 

surgery and those that have been made show that in healthy individuals bacteraemia 

rarely occurs following the surgical procedure. In a study of the incidence of 

bacteraemia during septoplasty, Silk et al. observed no bacteria in the blood samples 

collected during the surgery [18]. However, in a study investigating bacteraemia 

during septoplasty and septorhinoplasty Kaygusuz et al. found that out of 53 patients 

5 patients who underwent septoplasty and 3 patients who underwent septorhinoplasty 

had positive blood cultures taken immediately after the operation [19].  

 

1.4 High-risk patients 

 

In most healthy patients the bacteraemia is transient and the host’s immune system is 

able to eliminate the microorganisms that have entered the blood. However, in some 

patient groups such as those with structural heart disease [20], artificial heart valves 

or diabetes [21] the risk of developing infectious disease is heightened. 

Immunosuppression, both congenital and acquired, has been reported to be a risk 

factor for mortality in Staphylococcus aureus bacteraemia [22]. Mortality rates due to 

healthcare-acquired infectious endocarditis (HAIE) remain high if not treated with 
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antibiotics, despite the advances in diagnosis and treatment [20]. There is a 

relationship between post-tonsillectomy bacteraemia and development of sepsis and 

infectious endocarditis (IE) in patients with valvular heart disease. This has been 

established by several authors during the pre-antibiotic era [23]. From another 

perspective, looking at a study investigating different causes of IE, it is shown that 

bacteria of the oral cavity are involved in the pathogenesis. The study was made in 

2014 in two teaching hospitals in Rio de Janeiro, Brazil and included 71 patients with 

IE. The study shows that the oral cavity is the source of infection in 5.6% of the 

patients. Structural heart disease was found in 52.1% of the patients. The most 

frequent etiological pathogen was Staphylococcus aureus (30%) followed by 

Enterococcus spp (26.7%), Streptococcus spp (25.0 %) and coagulase-negative 

Staphylococcus (8.3%) [20]. 

1.5 Antibiotic prophylaxis routines 

 

The guidelines for perioperative antibiotic prophylaxis have become more restrictive 

and antibiotics are given to fewer patients and in fewer types of procedures. The cases 

of IE that you are able to prevent by administrating antibiotic prophylaxis is probably 

few and daily activities such as tooth brushing and chewing might be a risk factor as 

big as many of the less invasive surgical procedures [24]. However, administrating 

antibiotic prophylaxis may be considered when patients are predisposed for IE and 

undergoes an invasive procedure involving the oropharyngeal or respiratory mucosa. 

The prevention strategies of IE have been debated, e.g. whether to give patients 

antibiotic prophylaxis or not. Due to the low level of evidence of the efficacy of the 

antibiotic prophylaxis its prescription has been restricted. 

 

Even though IE is uncommon, it is associated with high morbidity and mortality [25]. 

The guidelines for giving patients antibiotic prophylaxis have until recently been to 

provide it for patients at high risk of IE (i.e. patients with prosthetic heart valves, 

previous history of IE or congenital heart disease) and those at moderate risk (i.e. 

patients with previous rheumatic fever, heart murmur or evidence of native valve 

disease). However, during recent years new guidelines have been introduced 

restricting the use of antibiotic prophylaxis [26]. 
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The routines for antibiotic prophylaxis vary between hospitals. The ENT clinic at the 

University Hospital Örebro use antibiotic prophylaxis in different surgical procedures 

based on national recommendations and local experience. The focus of the guidelines 

is not explicitly on bacteraemia but instead on how to prevent wound infection. 

Before the procedure starts, if there is an infection in the area of the operation, 

adequate treatment with antibiotics should be administrated instantly before the 

operation and continue throughout the wound healing. In general, the guidelines 

imply that there should be an administration of antibiotic prophylaxis in tumor 

surgery and more invasive procedures. No antibiotic prophylaxis is recommended to 

healthy adults undergoing tonsillectomy and septoplasty [27]. At the University 

Hospital Örebro’s ENT clinic, there are no official guidelines for antibiotic 

prophylaxis when operating on patients with a heightened risk for IE. Individual 

evaluations and procedure decisions are made for each case. 

 

The Medical Products Agency in Sweden has, in cooperation with the Swedish 

Institute for Communicable Disease Control, published new recommendations for 

antibiotic prophylaxis in dental care. The new recommendations declare that 

antibiotic prophylaxis is only to be given in those cases where there is clear evidence 

of a gain of profit. Some of which have been shown in scientific studies such as 

patient groups with grave immunodeficiency. Additionally, the new recommendations 

states that it is the combination of the patient’s odontological and medical risk factors 

that ought to be the determinant factor in whether to provide antibiotic prophylaxis or 

not [28]. 

2. Objective  

2.1 Aim 

 

The aim of the study is to investigate the frequency of bacteraemia and what microbes 

that are involved in two surgical procedures in the ENT-area, tonsillectomy and 

septoplasty. 
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2.2 Hypothesis 

 

The hypothesis for this study is that bacteraemia occurs more often during 

tonsillectomy and to a lesser extent in septoplasty. 

3. Method and materials 
	  

3.1 Subjects 

 

The study included six adult patients who underwent either tonsillectomy or 

septoplasty at the Örebro University Hospital between the time of August 2014 and 

January 2015. The patients were both men and women, four men and two women. 

The ages of the patients ranged from 18 to 60 years with a mean age of 30 years. The 

patients did not have any known immunosuppressive condition or cardiovascular risk 

factors and they did not receive any antibiotic therapy for at least two days prior to the 

operation. None of the patients received any intraoperative antibiotics. 

 

3.2 The surgical procedures 

	  

Tonsil surgery in adults is indicated in patients with chronic tonsillitis or peritonsillitis 

and in tonsil hypertrophy with upper airway obstruction. In chronic 

tonsillitis/peritonsillitis, the procedure is tonsillectomy by cold steel instruments. The 

oropharynx is visualized by applying a mouth gag. The tonsils are removed by 

dissecting them with a scalpel, scissors and elevators. Hemostasis is achieved by 

bipolar diathermy. 

 

Nasal septum surgery is indicated in patients with nasal breathing obstruction and a 

deviated nasal septum that compromises the airway. The incision is performed in the 

nasal vestibulum and the septal cartilage and bone is prepared, partly resected and 

replaced in its normal position in the midline. Afterwards, a septal splint is positioned 

on each side of the septum and sutured in place for one week. Both septoplasty and 

tonsillectomy were performed during general anesthesia. 
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3.3 Cleansing and preparation 

	  

Before the operation the patients washed themselves using soap and water. There is 

no preoperative cleansing in tonsillectomy. In septoplasty the patients face is cleansed 

with 70% ethanol.  

 

3.4 Blood sampling  

  

All blood sampling were performed by experienced nurses of the Department of 

Anesthesia at the University Hospital Örebro. The site for the vein puncture, on the 

patients arm, was disinfected using 5 mg/ml chlorhexidine solution. The skin was 

then left to dry and a tourniquet was applied. Two blood culture bottles á 8-10 mL of 

blood were taken two times in an intraoperative context. During tonsillectomy the 

first blood sample was taken within the first two minutes after the first tonsil had been 

removed and the second sampling occurred within a few minutes after that. During 

septoplasty the first blood sample was taken twenty minutes after the operation had 

started and the second sampling occurred a few minutes after the first one. The 

samples were inoculated into one anaerobic and one aerobic blood culture bottles (BD 

BACTEC Plus Aerobic/Anaerobic/F, 8-10 ml) for every sampling. In other words two 

anaerobic and two aerobic blood culture bottles in total were collected per patient.  

 

3.5 Culture procedure 

	  

All samples were taken to the microbiology laboratory at the University Hospital 

Örebro and were incubated in a blood culture system (BD Bactec FX) at 37 °C for 

seven days. When bacterial growth took place, routine cultivations were performed 

from those samples. The samples containing bacteria were cultivated on two types of 

agar plates: one yeast agar plate in an anaerobe environment and one GC agar plate in 

an aerobic environment enriched with carbon dioxide. When bacteria colonies were 

visible investigation using different types of bacteriological methods took place as 

described below. 
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3.6 Gram staining and bacterial growing characteristics 

 

Gram staining provides a relatively rapid classification of the bacteria by color. The 

color is related to the cell wall characteristics in that it stains different components 

and therefore gives different types of bacteria different colors. The bacteria are also 

evaluated by their growing characteristics on different types of media and the 

morphology (cocci and bacilli) and the way they cluster (diplococci, staphylococci 

and streptococci) [29]. 

 

Gram staining was first done using crystal violet basic dye. Then a solution of iodine 

was added at which point all bacteria were stained blue. After that alcohol was added 

which led to the gram-positive bacteria retaining the blue color and the gram-negative 

bacteria becoming completely decolorized by the alcohol. A counterstain 

(karbolfuksin) was then added giving the decolorized gram-negative bacteria a red or 

pink color to help distinguish the gram-positive and the gram-negative bacteria from 

each other. The different colorings are based on the differences of the physical 

components of the cell wall in the two groups of bacteria  [30]. Depending on the 

results from the gram staining cultivations on other types of agar plates were 

performed. 

 

3.7 MALDI-TOF Mass Spectrometer 

 

In addition to gram staining a MALDI-TOF mass spectrometer was used for 

bacteriological investigation. A small amount of the investigated bacteria were 

removed from the agar plate using a tooth picker and then applied on a steel plate. 

Every set of sample was placed on three spots each. The samples were then overlaid 

with a matrix solution and left to dry in room temperature where a cocrystallisation 

with the experimental sample took place. The steel plate was then put in the MALDI-

TOF mass spectrometer machine. According to the criteria provided by the 

manufacturer, the results were considered valid when the score value was 2 or above. 

Scores between 1.7 and 2 was valid for giving the name of the species. 
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3.8 Antimicrobial susceptibility testing 

	  

Susceptibility testing was made by using the Epsilometer test (Etest) which is a 

diffusion procedure in which a gradient stripe containing a specific type of antibiotics 

was put on the surface of the agar plate. After inoculation over night, if the test was 

not completely resistant to the antibiotics presented, an elliptical zone of inhibition 

was showing. Since the stripe itself is graded it is used as a direct measure of the 

minimum inhibitory concentration (MIC) of the organism. Unlike the otherwise 

widely used Kirby-Bauer technique, which is more convenient for fast-growing, 

anaerobic or facultative bacteria, this type of diffusion test is usable to slow-growing, 

fastidious and anaerobic bacteria as well  [31]. 

 

3.9 Statistics 

 

This is an experimental study that is descriptive of the incidence of bacteraemia 

during tonsillectomy and septoplasty. The incidence was measured as a proportion of 

patients with bacteraemia over the total patients in the study. 

 

A 95% confidence interval was calculated using the study’s observed data to give a 

range for the true population proportion of patients with bacteraemia during 

tonsillectomy and septoplasty. The proportion had to be binomial, i.e. either 0% 

(negative) or 100% (positive). One common method to calculate a binominal 

proportion confidence interval for small sample sizes giving a conservative (i.e. wide) 

interval was the Clopper-Pearson (also known as “exact”) method. The confidence 

interval was calculated using internet-available software for this method  [32]. 

 

3.10 Ethics 

 

All the study subjects were given both oral and written information prior to the 

operation and an informed consent was obtained. The decision of the patient to 

participate or not did not alter the way the treatment was performed. The study subject 

can at any time decide to not participate and their data would then be removed from 

the results. We did not consider the procedure to be harmful to the patient since the 



	   14	  

samples were taken during surgery in general anesthesia by an experienced nurse. The 

samples were not saved in any bio bank and were destroyed after analysis. 

4. Results 
	  

Bacteriological findings are presented in Table 1. and set in context of surgical 

procedure, age and sex.	  Out of the six patients included in the study three underwent 

tonsillectomy and three underwent septoplasty. Bacteria were found in the blood in 

five of these six patients, which gives an incidence of 0,833 (CI 95% 0,359 – 0,996). 

The most frequently found microbe was Propionibacterium acnes, which was found 

in all three cases of septoplasty. Other bacteria were found but to a lesser extent. For 

example, Parvimonas micra and Streptococcus anginosus were each found in one 

patient. As Table 1. shows, the most frequent microbe, P. acnes is found in both men 

and women and in both the younger and the older patients. The results also show that 

all bacteria found were anaerobes or facultative anaerobes. 

 
Table 1. - Data about the patients and the bacterial growth in the blood samples. 

 
 

The antibiotic resistance patterns of the bacteria found in the blood samples are 

presented in Table 2. Routine types of antibiotics were tested. Also presented in the 

table is the value for the minimum inhibitory concentration, MIC, which gives us the 

lowest concentration of the specific antibiotic that is needed to inhibit the growth of 

the bacteria. The value of MIC shows how the microbe reacts to the antibiotic that 

was added. This result is presented under “SIR” and shows whether the bacteria are 

susceptible (S), intermediate (I) or resistant (R) to the antibiotic that was added. 

 
 

Case Sex Age 
Surgical 
procedure 

Growth 
(+/-) Bacteria Aerobic/anaerobic 

1 man 33 tonsillectomy Pos 
Parvimonas micra, 
Gemella morbillorum 

Anaerobic 
Anaerobic 
(facultative) 

2 man 18 septoplasty Pos Propionibacterium acnes Anaerobic 
3 woman  48 septoplasty Pos Propionibacterium acnes Anaerobic 
4 man 26 septoplasty Pos Propionibacterium acnes Anaerobic 

5 woman 37 tonsillectomy Pos 
Streptokocker tillhörande 
anginosus-gruppen 

Anaerobic 
(facultative) 

6 man 18 tonsillectomy Neg     
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Table 2. - Data about the antibiotic resistance patterns 

Case Bacterial growth Antibiotics MIC mg/L SIR 
1 Gemella Morbillorum Penicillin G 0,004 S 
    Klindamycin 0,125 S 
    Metronidazol >256 R 
  Parvimonas micra Penicillin G <0,002 S 
    Klindamycin 0,016 S 
    Metronidazol <0,016 S 
2 Propionibacterium acnes Penicillin G 0,003 S 
    Klindamycin 0,023 S 
    Metronidazol >256 R 
3 Propionibacterium acnes Penicillin G   S 
    Klindamycin   S 
    Metronidazol   R 
4 Propionibacterium acnes Penicillin G 0,023 S 
    Klindamycin 0,023 S 
    Metronidazol >256 R 
5 Streptococcus anginosus Penicillin G   S 
    Klindamycin   S 
    Erytromycin   S 
    TrimSulfa   S 
    Cefotaxim   S 
    Tetracyklin   R 
6 No growth       

5. Discussion 
	  

The study’s incidence - five out of six patients having positive blood cultures during 

the operation - is very high in comparison to previous studies. Two out of three cases 

of tonsillectomy resulted in perioperative bacteraemia and even more surprisingly all 

three cases of septoplasty resulted in bacteraemia with the same bacteria involved  -  

P. acnes. This incidence is higher and in some cases much higher than in previous 

studies. There can be many reasons for this. The method being used in the study is 

one of the reasons that could explain this difference. For example, we used the 

MALDI-TOF mass spectrometer, which is a relatively modern technique, to identify 

the bacteria. It is possible that this method is more sensitive than others and that the 

method in previous studies, many of them more than ten years old, did not include the 

MALDI-TOF mass spectrometer. 

 

The bacteria found in the blood samples are normally colonizing the oral, 

oropharyngeal or nasal cavity. Parvimonas micra were originally classified as 

Peptostreptococcus micros which were renamed Micromonas micros in 1999 and 
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received its current name, Parvimonas micra, in 2006  [33]. Peptostreptococcus are 

anaerobic gram-positive cocci that are normally found in the flora of the mouth and 

colon  [34]. Even though it is rare, Peptostreptococcus is associated with IE and is 

also known for its high morbidity [35]. 

 

Another pathogen found in the blood samples was the Streptococcus anginosus, also 

found primarily in the mouth and colon  [36]. Although it is a part of the normal flora 

in oropharynx, the gastrointestinal tract and the genitourinary tract, many members of 

the S. anginosus family have been known to be involved in the pathogenesis of 

endocarditis, even though this has rarely been identified [37]. 

 

Anaerobic bacteria have in general been considered to be relatively uncommon 

causative pathogens in IE. In the last decades anaerobic bacteria have been identified 

as the cause in only about 6-11 % of IE cases [38]. Even though it is an uncommon 

causative pathogen it is an important one. Most cases of anaerobic IE are caused by 

Propionibacterium acnes and it has been associated with several cases of pacemaker-

associated IEs  [39]. Propionibacterium are anaerobic gram-positive rods and are 

found as a part of the microflora on the skin, oral cavity, large intestine, conjunctiva, 

and external ear canal  [40]. In this study P. acnes were the most frequent bacteria 

found in the blood samples. Interestingly it was found in the blood of patients 

undergoing the septoplasty. If we would have found it in the blood samples collected 

from patients who underwent tonsillectomy we could have come to the conclusion 

that it originated from the oral cavity since it is a member of the normal flora in that 

area. The finding gave rise to the question of where P. acnes originated from in these 

cases since the bacteria is not known to colonize the nasal cavity where the surgical 

procedure of septoplasty mainly occurs. Since P. acnes colonize the skin the answer 

could be skin contamination at the blood sampling procedure. However, in vestibulum 

nasi the facial skin and the nasal mucosa meet and the incision is performed in this 

area. It is possible that bacteria known as normal flora of the skin could penetrate to 

the blood stream and in that respect be involved in nasal septal surgery as well. On the 

other hand, there are studies where results from swabbing the nares showed a high 

frequency of P. acnes.  In a study made on the human nasal microbiota Frank et al. 

collected nasal specimens from 42 patients and found that sequences of P. acnes were 

prevalent in the nares samples of all subjects  [41]. As was already mentioned P. 
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acnes were the bacteria most frequently found in this study and it was found in all 

three cases of septoplasty. The finding in this study indicates that P. acnes is a more 

common colonizer of the nasal vestibulum than previously recognized. 

 

A fourth bacteria found in the blood samples were Gemella morbillorum, a facultative 

anaerobic gram-positive cocci. Formally known as Streptococcus morbillorum, it is a 

commensal bacterium of the oropharynx, gastrointestinal tract and genitourinary tract 

[42]. 

 

In addition to the fact that all of the bacteria found in the blood samples have its 

origin in the nasal, oral or oropharyngeal cavity, we can also see that many of them 

are able to cause or are involved in the pathogenesis of IE.  

	  

In previous studies made on bacteraemia during tonsillectomy there have been a 

bigger diversity among bacteria found in the blood samples. However, some bacterial 

findings correspond to the findings in this study. In a study from 1992 Francois et al. 

found twelve of the 32 blood cultures positive where Haemophilus influenzae was the 

most frequent microbe found in nine times followed by α-hemolytic streptococci 

found two times and Micrococcus species found once [8]. In this study none of the 

microbes found corresponds to those found in our study. In another study, also made 

on bacteraemia during tonsillectomy, Soldado et al. found that 41 of the 102 patients 

enrolled in the study had positive blood cultures [12]. They, like Francois et al., found 

that H. Influenzae was the most frequent microbe found, found in 23 cases. H. 

Influenzae was followed by viridans streptococci in frequency, found in 15 cases. 

This finding corresponds to our finding of S. anginosus since it is included in the 

species of viridans streptococci. Among several less frequently found microbes 

Soldado et al. also found Propionibacterium sp. in one of the cases, which is 

correspondent to our findings since P. acnes was the most frequent finding in our 

study. 

 

Previous studies made on bacteraemia during septoplasty are fewer than those made 

in tonsillectomy. In one study from 1991 Silk et al. found that none of the 50 patients 

enrolled in the study had positive blood cultures taken during the surgical procedure 

[18]. Given the relatively big amount of study subjects those results show a clear 
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pattern. In our study, with only six patients enrolled, all of the three cases of 

septoplasty had positive blood cultures. However, there are studies showing an 

incidence of bacteraemia during septoplasty. In a study from 2002, made on 

bacteraemia in septoplasty and septorhinoplasty, Kaygusuz et al. found that out of a 

total of 53 patients 5 who underwent septoplasty and 3 patients who underwent 

septorhinoplasty had bacterial growth in blood cultures taken immediately after the 

operation [19]. In this study, the most commonly isolated microbe was Coagulase-

positive staphylococci. The incidence is still lower than in our study, however, the 

diverse findings once again create an interest of investigating this further. 

 

Misguided use of antibiotics has during the last decades led to a growing resistance 

toward commonly used antibiotics among different types of bacteria. This is a 

problem known to increase all over the world and it is becoming a danger to public 

health. This also includes many bacteria in the ENT area such as Hemophilus 

influenzae and Staphylococcus aureus, both of which are constantly mutating to 

become resistant to different kinds of antibiotics and sometimes, if not often, colonize 

our naso- and oropharynx. The use of antibacterial prophylaxis has been shown to 

speed healing, reduce bleeding and diminish postoperative pain [43-45]. On the other 

hand, a widespread use of perioperative antibacterial prophylaxis may lead to 

increased bacterial resistance to antibiotics.	  

 

Staphylococcus aureus is the most common cause of skin and soft-tissue infections 

but also systemic infections such as endocarditis [46]. Many patients have been given 

prophylactic or therapeutic cures with methicillin against S. aureus but during recent 

years S. aureus have been developing an increasing resistance towards this specific 

and widely used antibiotic creating a new problem that is now one of the most 

challenging problem in many hospitals world over – MRSA (Methicillin-resistant 

Staphylococcus aureus). The number of cases of hospital-acquired infections where 

MRSA is involved is increasing globally and it is estimated that fifteen to forty five 

percent of the S. aureus strains isolated from hospital infections were methicillin-

resistant [47]. MRSA was first looked upon as a nosocomial pathogen but have now 

become endemic. S. aureus is a common and serious cause of bacteraemia, both 

inside and outside hospitals [48]. 
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The increasing use of prosthetic valves and implantable pacemakers/defibrillators 

among patients today is followed by more cases susceptible to nosocomial secondary 

IEs. This fact makes it more interesting of investigating the incidence of the 

development of bacteraemia during different kinds of surgery since that poses a threat 

of causing IE in that patient group. However, after the investigation, it is of great 

importance to take the devastating possibility of increasing the antibiotic resistance in 

consideration. 

 

The results from our study are not reliable enough to give us the means of coming to 

any general conclusions regarding the guidelines in antibiotic prophylaxis in risk 

group patients undergoing tonsillectomy or septoplasty. Our study does not enable us 

to suggest changes in antibiotic prophylaxis routines. To do so we would have to 

expand the study to get more reliable results. However, since the results show a very 

high incidence of bacteraemia and bacteriological findings that differ somewhat from 

previous findings, our results definitely creates an interest of investigating this further 

and plans are being made for a more extensive study in the future. 

	  

The confidence interval for the incidence of bacteraemia in this study shows a wide 

spectrum. This states that this small pilot study does not give us the ability to come to 

any general conclusions and we cannot, with the means of this study, give statements 

on a general basis. However, the study indicates, that there may be a high incidence of 

bacteraemia during these surgical procedures and the fact that we have found bacteria 

that previous studies have not creates an interest of investigating this further.  

 

Different surgeons perform the same surgical procedures in different ways and in 

those cases where a atraumatic surgical technique has been used there might have 

been a lesser amount of bacteria released into the blood stream. It is also known that 

the amount of bacteria being released in the blood stream during these operations may 

depend on the duration of the surgical procedure.  

 

There is evidence supporting that there is usually no bacteria in the blood of healthy 

adults and therefore we chose to not take any preoperative blood samples and made 

the assumption that if there were bacteria in the blood during the surgical procedure it 

was related to the surgical event itself. In some of the studies made in both 
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tonsillectomy and septoplasty there have been preoperative blood sampling 

additionally to the ones taken during the surgery. In such cases all preoperative blood 

culture specimens have been negative [4,7,19]. Even so, the fact that the subjects in 

this study were not examined for bacteria may be considered as a limitation of the 

study. 

	  

Swabbing the patient’s tonsils before the operation is something you might consider 

doing in this type of study, however, there are facts opposing the efficiency of this 

method. Some studies have shown that the bacterial flora on the surface of the tonsils 

is not consistent with the flora found in the deep tissues of the tonsils. In a study made 

on bacteraemia during tonsillectomy, both the bacteria on the tonsil surface and deep 

tissue cultures inside the tonsils were tested. The study showed that the bacteria found 

on the two localizations were not consistent with each other; the surface cultures 

consisted entirely of normal flora whilst the tonsil core culture contained pathogenic 

microorganisms [7]. 	  

6. Conclusion 
	  

This study shows that there is a high incidence of bacteraemia during both 

tonsillectomy and septoplasty. It also shows that microbes not previously known to be 

common pathogens in these contexts might be involved in the bacteraemia. The 

results from our study do not give us the means of coming to any general conclusions 

regarding the guidelines in antibiotic prophylaxis in risk group patients undergoing 

tonsillectomy or septoplasty. To do so we would have to expand the study to get more 

reliable results. 
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