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SUMMARY 
Objective: To evaluate clinical and microbiological relations of postoperative throat findings in patients underwent general anesthesia. 
Methods: Patients undergoing surgery apart from oropharyngeal, laryngotracheal or nasal regions were included in the study; those with 

chronic laryngopharyngitis, smokers, those with sore throat before surgery, those requiring multiple trial of intubation and those with delayed 
extubation after surgery were excluded. Age, gender, duration of intubated state, tube size and anesthetic agents used were recorded in all 
patients. In addition, endoscopic oropharyngeal and laryngeal examinations were performed on the before surgery and postoperative hour 24. 
symptoms of sore throat were questioned and pain scale was recorded on the hour 24 before surgery. Smear sample was obtained from 
nasopharynx wall before and after surgery. Samples were evaluated by Multiplex PCR assay which can detected 33 respiratory 
microorganisms. The relationship between microorganisms detected in preoperative and postoperative period, sore throat score and 
endoscopic examination findings were assessed and compared statistically. 

Results: There were 40 patient who had inclusion criteria, aged between 18 - 65 years. There were abnormal examination findings in 
55% and microorganism growth in 17.5% at postoperative period. No significant correlation was detected between abnormal postoperative 
examination findings and duration of intubated state while a significant correlation with postoperative sore throat score. No significant 
correlation was found between postoperative pain scoring and microorganism growth. 

Conclusion: In this study, a relationship was found between postoperative throat findings and sore throat score but not in 
microbiological context. 
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GENEL ANESTEZİ ALAN HASTALARDA POSTOPERATİF BOĞAZ BULGULARININ KLİNİK VE MİKROBİYOLOJİK 
ÖZELLİKLERİNİN ARAŞTIRILMASI 

ÖZET 
Amaç: Genel anestezi alan hastalarda ameliyat sonrası boğaz bulgularının klinik ve mikrobiyolojik özelliklerini değerlendirmek. 
Gereç - Yöntem: Orofaringeal, laringotrakeal ve nazal cerrahiye giden hastalar çalışmaya alındı. Kronik laringofarinjiti olan, sigara 

içen, cerrahide çoklu entübasyon girişimi yapılan ve bu nedenle entübasyonu geciken hastalar dışlandı. Yaş, cinsiyet, entübe kalınan süre, tüp 
boyutu ve kullanılan anestezik ajanlar kaydedildi. Endoskopik orofarinks ve larinks muayenesi ameliyattan önce ve sonraki gün 24. saatte 
yapıldı. Ameliyat sonrası görsel analog skala ile ağrı değerlendirmesi yapıldı. Cerrahi öncesinde ve sonraki gün 24. saatte nazofarinks 
sürüntüsü alındı. Bu örnekler 33 mikroorganizmanın değerlendirildiği bir çoklu PCR testine tabi tutuldu. Tespit edilen mikroorganizmalar, 
ağrı skoru ve endoskopik bulgular istatistiksel olarak karşılaştırıldı. 

Bulgular: Çalışmaya 18-65 yaş arası 40 hasta alındı. Hastaların % 55'inde anormal endoskopik bulgular ve % 17.5'inde tespit edilen 
mikroorganizma vardı. Anormal endoskopik muayene bulgusu ile entübe kalınan süre arasında ilişki bulunmazken, anormal görünüm ile ağrı 
skoru arasında pozitif ilişki mevcuttu. Ağrı skoru ile mikroorganizma tespit edilmesi arasında ilişki yoktu. 

Sonuç: Çalışmada cerrahi sonrası boğaz ağrısı ile anormal endoskopik bulgu arasında ilişki saptanırken, ağrı skoru ile mikrobiyolojik 
içerik arasında ilişki bulunamamıştır. 
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INTRODUCTION 
Today, many health issues have been 

addressed using surgical procedures; thus, 
general anesthesia with intubation might be 
required. The intubation, which is easy and 
uncomplicated procedure in most patients, may 
cause mild complications and, less frequently, 
severe complications. 

The complications due to intubation, 
including sore throat due to laryngeal and 
pharyngeal trauma, dryness, hoarseness and 
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dysphagia, are commonly seen following 
surgical procedures performed under general 
anesthesia with intubation1,2. The incidence of 
postoperative sore throat (POST) has been 
reported as 30-70% in various studies3,4. 
Although POST is a minor complication, it 
results in patient dissatisfaction. 

Although many studies have been 
conducted to evaluate etiology of postoperative 
throat complications, there is no study regarding 
likelihood of contamination and infection in the 
literature. In this study, it was aimed to evaluate 
symptoms and findings related to throat at 
postoperative period in clinical and 
microbiological manner. 

MATERIAL and METHODS 
The study was planned as a prospective 

study and approved by local ethical committee 
(Decision Number: 2017/307). 

Patient selection 
The study included 40 patients (aged 18-

65 years) scheduled for surgery not involving 
oropharyngeal, laryngotracheal or nasal regions 
under general anesthesia via endotracheal route, 
who had normal preoperative pharynx and larynx 
examination and no history of chronic 
pharyngolaryngeal disorder, tonsillectomy, 
difficult intubation or were not candidate for 
difficult intubation. All patients gave written 
informed consent. 

Preoperative period 
In all patients, standard, endoscopy-

assisted examination findings were recorded at 
ENT outpatient clinic on day before surgery. A 
swab sample was taken from pharyngeal wall in 
all patients before surgery and transferred to 
UTM 330C viral transport media (Copan 
Diagnostics, CA, USA). The samples were 
stored at -80 °C in microbiology laboratory. 

Perioperative period 
Following standard monitorization in 

operating room, anesthesia induction was 
achieved using 2 mg/kg propofol. The fentanyl 
was given at dose of 2 mcg/kg. Neuromuscular 
blockage was performed using rocuronium (0.6 
mg/kg). All patients were intubated at first 
attempt by an experienced anesthesia team (at 
least 2 years). No additional procedure was 
undertaken for sterilization of laryngoscopes 
which were washed with soap and alcohol 

routinely before intervention. For intubation, a 
7.5 non-spiral intubation tube was used in 
women whereas 8.0 non-spiral intubation tube in 
men. Endotracheal tube cuff pressure was set as 
25-30 mmH2O. At time of extubation, 
appropriate airway device was inserted in all 
patients and a nelaton catheter was used to 
aspirate oronasal secretions. 

Postoperative period 
In all patients, endoscopic examination 

was repeated on the hour 24 after surgery and the 
findings were recorded. Again, a swab sample 
was taken from pharyngeal wall and transferred 
to same media. The samples were stored at -80 
°C in microbiology laboratory. 

Assessment 
In all patients, age, gender, intubated time 

and surgical interventions performed were 
recorded. Sore throat score was rated using 4-
points verbal rating scale within first 24 hours 
after surgery5. 

Sore throat scale was that, 0: No sore 
throat, 1: Mild sore throat (less than common 
cold), 2: Moderate sore throat (similar to 
common cold), 3: Severe sore throat (more than 
common cold). 

Preoperative and postoperative 
endoscopy recordings of patients were assessed 
by an otolaryngologist blinded to timing of 
recordings. 

In the samples obtained from pharyngeal 
wall and transferred to viral transport media, 
nucleic acid isolation was performed initially in 
order to detect nucleic acid originating from any 
infectious agent if present. Then, isolates 
obtained were amplified by Multiplex 
Polymerase Chain Reaction (PCR) Technique 
and visualized as graphics. In this stage, EZ1 
virus min kit v2.0 (QUAGEN, Benelux, B.V., 
Netherlands) were used, which can detect 33 
microorganisms (Table 1), and any of 33 
microorganisms were displayed as a graphic, if 
present. The results were recorded as electronic 
media. Both samples obtained by 48-hours 
interval were assessed. 

Statistical analysis 
Data were analyzed using TURCOSA 

statistics software (Turcosa Ltd Co., 
www.turcosa.com.tr). The normal distribution 
was assessed using histogram, Q-Q plots and 
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Shapiro-Wilk test. The variance homogeneity 
was assessed using Levene test. For inter-group 
comparisons, Mann Whitney U and Independent 
sample t tests were used in quantitative variables. 

One way analysis of variance and Kruskal Wallis 
test were used in comparisons including more 
than 2 groups. When p value was <0.05 it was 
considered as statistically significant. 

 
 
 
 
Table 1: Spectrum of microorganisms scanned by multiplex polymerase chain reaction test kit. 
 

Viruses Bacteria 
Influenza A, B, C Streptococcus pneumoniae 

Parainfluenza 1, 2, 3, 4 Haemophilus influenza type B 
Coronavirus NL63, 229E, OC43, 

HKU1 
Staphylococcus aureus 

Human metapneumovirus A, B Moraxella catarrhalis 
Rhinovirus Bordetella pertussis 
RSV A, B Klebsiella pneumoniae 

Adenovirus Legionella species 
Enterovirus Salmonella species 

Parechovirus Haemophilus influenza species 
Bocavirus Pneumocystis jiirovecii 

Cytomegalovirus Mycoplasma pneumoniae 
 Chlamidya pneumoniae 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RESULTS 
The study included 40 patients (aged 18-

65 years, 15 men and 25 women) fulfilling 
inclusion criteria. Mean age was 47.05 years. No 
patient was excluded during follow-up. 

The patients had no otolaryngologic 
symptom and their physical examinations were 
normal at preoperative period. However, in 
preoperative samples analyzed using PCR 
technique, microorganism was isolated in 12 
patients including rhinovirus in 2 patients, S. 
pneumonia in 3 patients, S. aureus in 2 patients, 
RSV A/B in one patient, coronavirus in 2 
patients and H. influenza in 2 patients. 

At postoperative period, all patients had 
postoperative sore throat at varying degrees 
(Table 2). Together with sore throat, there was 
dysphagia in 10 patients and dysphagia plus 
hoarseness in one patient. In postoperative 
examination, edema was detected at arytenoid in 
the patient with hoarseness (Picture 1a). (An 

informed consent form was gathered from the 
patient about publishing of his image). 

A significant correlation was detected 
between presence of abnormal examination 
finding and sore throat scoring on postoperative 
hour 24 (p<0.05; Table 2). When postoperative 
examination findings were assessed, there was 
uvular edema or erythema in 5 patients, 
oropharyngeal hyperemia and purulent discharge 
in 5 patients, glottic hyperemia in 10 patients, 
arytenoid edema in one patients and laryngeal 
mucus in one patients (Picture 1b, 1c and 1d). 
Intubation most commonly caused injury in 
glottic area. 

In postoperative PCR analysis, rhinovirus 
was isolated in 2 patients whereas S. pneumonia 
in 2 patients, RSV A/B in one patient, 
coronavirus in one patient and adenovirus in one 
patient. Of 7 patients with positive postoperative 
sample, preoperative samples were negative in 2 
patients where coronavirus and adenovirus 



Mehmet HİSARCIKLIOĞLU, MD; Kerem KÖKOĞLU, MD; Gülten Benan GÖÇER, MD; Selma GÖKAHMETOĞLU, 
MD; İbrahim KETENCİ, MD; Yaşar ÜNLÜ, MD; 
Evaluation Of Clinical And Microbıological Relations Of Postoperative Throat Findings In Patıents Underwent General 
Anesthesia 

KBB-Forum
2022;21(1)

www.KBB-Forum.net

 

 18

isolated. In remaining 5 patients, same 
microorganisms were isolated in preoperative 
and postoperative samples. Moreover, no 
microorganism was detected in 7 of 12 patients 
with positive preoperative PCR analysis. 

No significant correlation was observed 
between microorganism growth and sore throat 
scoring on postoperative hour 24 (p>0.05). 
Again, correlation was detected between 
presence of abnormal postoperative examination 

finding and microorganism growth (p>0.05) 
(Table 3). 

A significant increase was detected in 
POST scores by prolonging intubated time 
(p<0.05). However, no significant correlation 
was detected between abnormal postoperative 
examination findings and intubated time 
(p<0.05). In addition, no significant correlation 
was found between microorganism growth and 
intubated time (p>0.05) (Table 4). 

 
 
Table 2: Evaluation of relationship between postoperative sore throat score and physcial examination 
finding, microorganism detection in postoperative PCR and intubated time seperately. 
 
               Postoperative Sore Throat Score  
  No Mild  Moderate Severe       p 
Total(n)  0 15 18 7  

Yes 0 3 12 7 Physical examination 
finding No 0 12 6 0 

0.001 

Yes 0 2 4 1 Detection of any m.o. 
by PCR in 
postoperative period 

No 0 13 14 6 
0.776 

Short 0 7 1 0 
Moderate 0 7 12 2 

 
Intubated time 

Long 0 1 5 5 

0.002 

PCR: Polymerase chain 
reaction 
m.o.: microorganism 

      

 
 
Table 3: Relationshipt between intubated time and postoperative physical examination finding and 
microorganism detection by PCR postoperatively. 
 
                       Intubated Time  
  Short 

(0-2 
hours) 

Moderate 
(2-3 

hours) 

Long 
(Longer than 3 

hours) 

    p 

Total (n)  8 21 11  
Yes 3 11 8 Physical Examination 

Finding No 5 10 3 
0.247 

Yes 2 4 1 Detection of any m.o. 
by PCR in 
postoperative period 

No 6 17 10 
0.648 

PCR: Polymerase chain reaction 
m.o.: microorganism 
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Table 4: Relationship between postoperative pathologic physcial examination finding and detection of 
microorganism by PCR postoperatively. 
 

 Pathologic physical 
examination finding 

 

       Yes No p 
Yes 5 (%22,7) 2 (%11,1) Detection of any m.o. 

by PCR in 
postoperative period 

No 17 
(%77,3) 

16 
(%88,9) 

0.336 

PCR: Polymerase chain reaction 
m.o.: microorganism 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Edematous mucosa of the left arytenoid Figure 2: Erythema and thick mucus on the vocal cords 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Uvular erythema and edema. Figure 4: Erythema on the right anterior tonsillar plica. 
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DISCUSSION 
In general anesthesia with endotracheal 

intubation, minor adverse events such as 
postoperative sore throat (POST) secondary to 
airway intervention and severe complications 
can be seen at airway at postoperative period6,7. 
Such complications often results from mucosal 
injury, inflammation, edema (laryngoscopy, 
aspiration, foreign body irritation (endotracheal 
tub, laryngeal mask, oral airway etc.) occurring 
secondary to airway intervention and its nature 3. 
Local trauma causing aseptic inflammation of 
pharyngeal mucosa is implied as underlying 
mechanisms of POST8. Edema and congestion 
caused by inflammation contribute to formation 
and continuation of pain9,10. 

In our study, various abnormal 
examination findings were observed in 7 patients 
with POST score of 3. A significant correlation 
was detected between POST score and abnormal 
examination finding. 

When duration of anesthesia was 
assessed, Biro et al. found that mean duration of 
anesthesia was 180±88 min in patients with 
POST and 158±77 min in those without POST. 
Authors suggested that POST frequency was 
significantly increased by prolonging anesthesia 
time11. In our study, a significant correlation was 
observed between POST and intubated time in 
consistent with above-mentioned findings. The 
POST scores were significantly increased by 
increasing intubated time. 

In some studies, it has been proposed that 
cuff pressure of intubation tube should be 
maintained at 25-40 cmH2O. It was reported that 
pathological changes such as ischemia, 
ulceration, perforation, granulation tissue or 
stenosis could develop at high pressures and that 
POST frequency is increased12,13. In a study 
using intubation tube of 6 or 7 mm in women, 
Jaensson et al. reported that smaller tube use 
decreased POST symptoms14. In our study, 7.5 
mm intubation tube was used in women whereas 
8.0 mm intubation tube in men and cuff pressure 
was maintained at 25-30 cmH2O in all patients; 
thus, these were not used as a variable for POST. 

Kloub et al. evaluated how experience of 
anesthesiologist and repeated intubation attempts 
affect POST15. Authors found that both factors 

had no association with POST but they found 
that prolonged duration of intubation and 
nasogastric catheter use were associated with 
increased POST. In addition, use of pharyngeal 
heat probe was also found to be associated with 
POST16. Although experience of anesthesiologist 
or ETE intervention has not been linked to 
POST, all patients were intubated by an 
anesthesia team with minimum 2 years of 
experience in our study. Only patients intubated 
at first attempt were included to the study given 
that repeated attempts may cause airway trauma. 

Although there are many studies 
evaluating etiology of postoperative 
complications at throat, there is no study on 
likelihood of contamination and infection in the 
literature. In our study, it was aimed to 
investigate whether postoperative complications 
at throat are due to infection caused by 
contamination and to evaluate causality by 
microbiological test and examination data. 

In operating room, the patients are 
exposed to several interventions involving 
devices and tools that may contact with their 
intact skin, mucosa or sterile tissues. Inadequate 
disinfection or sterilization of equipment can 
cause cross-contamination. 

In a study assessing level of knowledge 
about infection control measures among 
anesthesiologists in two academic hospitals in 
Egypt (2018), it was found that there was an 
inadequacy regarding sterilization. In the study, 
gram negative bacilli, gram positive bacilli and 
gram positive cocci growth was detected in 
68.2% of samples obtained from ready-to-use 
laryngoscopes in operating rooms and intensive 
care units16. In 2007, effects of classical 
endotracheal intubation on contamination were 
investigated in a Chinese study. Ninety patents 
were randomly assigned into 2 groups and 
intubation was performed using classical 
protection-free endotracheal tubes while using 
endotracheal tubes with sterile, transparent 
cover. It was observed that the difference in 
bacterial counts obtained before intubation and 
extubation was lower in the group intubated 
using endotracheal tube with sterile cover. It was 
predicted that endotracheal bacterial 
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contamination could be reduced by sterile 
endotracheal intubation17. 

In our study, microorganism growth was 
observed in the samples from 5 of 25 patients 
with POST score of 2 or 3. In addition, 
microorganism growth was detected in the 
samples from 5 of 22 patients with abnormal 
postoperative examination finding. Postoperative 
examination was normal in 2 patients with 
microorganism growth. Of 40 patients included, 
several microorganisms including rhinovirus, S. 
pneumonia, RSV A/B, coronavirus and H. 
influenza were detected in the preoperative 
samples obtained from 12 patients. Higher 
proportion of viruses suggest that PCR can 
detect microorganisms even they are present in 
the patient flora or inactive. 

In postoperative period, rhinovirus, S. 
pneumonia, RSV A/B, coronavirus and 
adenovirus growth were detected in 7 patients. 
Of these, preoperative samples were negative in 
2 patients with coronavirus and adenovirus 
growth. In remaining 5 patients, same 
microorganisms were isolated in preoperative 
and postoperative samples. Detection of novel 
pathogens in 2 patients at postoperative period 
can be considered as significant regarding 
contamination. It is likely that respiratory 
pathogens detected in 12 patients at preoperative 
period turned to negative in patients at 
postoperative as a result of effects of antibiotics 
given at preoperative period. 

In 2 of 7 patients with negative growth at 
postoperative period, detection of viral 
pathogens in preoperative PCR analysis was 
attributed to contamination during sampling. 
However, given that PCR can detect DNA 
residues from living or death pathogens, DNA 
residues detected in the patient may be due to 
recent viral infection before surgery. 

This is the first study investigating sore 
throat and contamination risk using PCR 
analysis. 

CONCLUSION 

In our study, it was seen that POST score 
was associated to intubated time and presence of 
abnormal postoperative examination finding. No 
significant association was detected between 
pain score and postoperative microorganism 

detection. Again, no significant relationship was 
found abnormal postoperative findings and 
intubated time or postoperative microorganism 
growth. Changing of microbiological pattern in 
throat could related to contamination. It was not 
significant clinically. Equipments such as 
laryngoscope, aspiration catheter or 
oropharyngeal airway used in intubation and 
extubation are potential sources for direct and 
cross-contamination if optimal sterilization 
standards are failed. It can be suggested that 
postoperative sore throat is associated to 
intubated time rather than microogranism. 
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Main Points 

- Postoperative sore throat is associated 
with operation time. 

- Postoperative sore throat is not related 
to microorganisms. 

- There are pathological endoscopic 
findings in patients with postoperative sore 
throat. 
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