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Abstract: Background: Tonsillectomy is one of the most common surgical procedures performed in children. The surgery of the 

tonsils has undergone a certain change in recent years, especially in childhood. Objective: This study aimed to analyze and assess 

clinical outcomes related to blood loss throughout the surgical procedure of tonsillectomy for Iraqi children, as well as determine 

findings related to a logistic regression evaluation of risk factors. Patients and methods: This study recruited 96 children who 
underwent various surgical procedures related to tonsillectomy. All data were collected from different hospitals in Iraq for a period 

between April 4, 2022, and August 19, 2023. These clinical data included the duration of the surgical procedure for tonsillectomy, the 

recovery rate, bleeding rates in patients, the mortality rate, the duration of follow-up of patients, the mortality rate during and after 
the operation, the rate of specific complications, and pain rates. Furthermore, this study evaluated the logistic regression of risk 

factors affecting pediatric patients after long-term tonsillectomy. Results: This study recorded the surgical and clinical outcomes of 

patients, which included a higher percentage of females (60.42%) compared to males. The most common reasons for admission for 
surgery were acute or chronic tonsillitis (52 patients) and tonsillitis (29 patients). Types of surgical procedures included cold methods 

in 67 children and hot methods in 29 children. Some of the patients were exposed to primary bleeding, including two cases, and three 

cases were exposed to secondary bleeding; the complication rate was 9 cases. The follow-up period was nine days. The quality-of-life 
rates showed the most significant improvement in children, including physical function (81.21). ± 9.5) and daily activity (86.78 ± 

7.72). Conclusion: This study indicated the effect of tonsillectomy as the most effective and high-quality surgical procedure in 

improving and developing the recovery rate in children after surgery. 

Keywords: Pediatrics; tonsillectomy; postoperative complications; and quality of life. 

 

INTRODUCTION 
Tonsillectomy is an operation that is usually 

performed in patients with chronic or recurrent 

infections of the tonsils (tonsillitis) or other tissues 

of the back of the throat (pharyngitis). Sometimes, 

adenoid tissues are also removed during surgery. 

However, opinions vary considerably on whether 

the benefits outweigh the risks in these operations. 

(Sumilo, D. et al., 2019 – The National Institute 

for Health and Care Excellence, 2020) 
 

These reflect an incidence ranging from 2% to 

16.7% in patients aged between 6 months of life 

and adolescence (Herbert, A. et al., 2017 - Core 

Team R, 2020), with a peak between 2–8 years of 

life (Hoey, A. W. et al., 2017). Its etiology in the 

pediatric population is clearly related to the 

presence of tonsillar and adenoid hypertrophy with 

an increase in Waldeyer's ring due to lymphatic 

tissue growth. (Albright, J. T. et al., 2020 – Sathe, 

N. et al., 2017) 
 

During the REM phase of sleep, a collapse of the 

soft tissues into the oral cavity occurs, causing a 

decrease in the caliber of the upper airway and a 

consequent decrease in inspired flow since the 

airway opening pressure in children with sleep 

apnea-hypopnea syndrome (OSAHS) is lower (5 

cmH2O) compared to (10 cmH20) in the control 

population (Walton, J. et al., 2012; Zhang, L. Y. et 

al., 2019). This, in turn, can be worsened by some 

associated comorbidities such as obesity, facial 

skull malformations, neuromuscular disorders, and 

perhaps the main cause, adenoid and amygdalin 

hypertrophy (Core Team R, 2020; Albright, J. T. et 

al., 2020). In addition to lymphoid proliferation at 

the tonsillar and adenoid levels, there is an 

obstruction in varying degrees of the airway, 

resulting in increased respiratory effort, 

hypercapnia, and increased oxidative stress due to 

increased expression of NADPH oxidase, with an 

increase in IL1, IL6, and TNF-α in relation to 

episodes of micro awakenings (Aylin, P. et al., 
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2004; Hoey, A. W. et al., 2017; Mitchell, R. B. et 

al., 2019). Therefore, there are autonomic 

dysfunctions with increased heart rate, increases in 

blood pressure, a higher incidence of 

hypercoagulable states due to an increase in the 

expression of adhesion molecules induced by 

monocytes, the presence of acute phase reactants, 

changes at the ventricular level, and long-term 

hemodynamic repercussions (Azevedo, C. et al., 

2014). 
 

It is currently considered that there is a 

relationship between patients who present with 

OSA and attention deficit hyperactivity disorder. 

The mechanism by which this condition occurs is 

unknown, but with an approximate incidence of 

23% (Cai, Y. et al., 2017; Albright, J. T. et al., 

2020). There are also data in various meta-

analyses that reveal a learning debt related to 

episodes of respiratory events related to sleep; 

likewise, it is associated with behavioral disorders 

such as depression, irritability, and apathy (Cai, Y. 

et al., 2017; Sathe, N. et al., 2017; Walton, J. et 

al., 2012). One of the most important 

manifestations at the systemic level is that of 

cardiovascular compromise, which is of late 

presentation, and its most complex manifestation is 

pulmonary hypertension, as a result of 

uncontrolled right heart failure, a consequence of 

sensitivity in the pulmonary vasculature to 

intermittent hypoxia (Baugh, R. F. et al., 2011). 

Another delayed hemodynamic repercussion is 

biventricular cardiac remodeling, conditioned by 

the increased production of brain natriuretic 

peptide (BNP) at night and is modifiable in adults 

with the use of positive airway pressure (CPAP), 

and in children, it is resolved with tonsillectomy. 

All these manifestations are given by a series of 

changes at the endothelial level, modulated by an 

increase in the production of endothelins and a 

decrease in the production of nitric oxide, with an 

increase in sympathetic activity by endothelial 

exposure and an increase in the production of 

adhesion molecules. Among these changes, the 

increase in C-reactive protein (CRP) becomes 

notorious, with active participation in decreasing 

the production of nitric oxide, increasing the 

production of inflammatory cytokines (IL-6), and 

favoring the formation of atheromatous lesions 

(Berghmans, J. M. et al., 2018 -Odhagen, E. et al., 

2020). 
 

This has been associated with interrupted sleep and 

hypoxia, both of which cause a decrease in insulin 

at the tissue level. An increase in the lipid 

component has also been seen observed in patients 

with sleep-related disorders. We can also relate it 

to growth failure, probably associated with a 

decrease in the release of growth hormone (Sathe, 

N. et al., 2017). 
 

PATIENTS AND METHODS 

This study evaluated the surgical outcomes of 

pediatric patients who suffer from tonsil problems, 

whether inflammation or enlargement of the 

tonsils and included 96 samples whose ages ranged 

between 3 and 14. Clinical data for pediatric 

patients was collected from different hospitals in 

Iraq for a period extending from April 4, 2022, to 

August 19, 2023. Also, this study determined 

clinical and demographic data for pediatric 

patients who underwent tonsillectomy surgery, 

which included age, gender, base of classification, 

indicators or symptoms, comorbidities in children, 

education level, and income of the children’s 

parents. 
 

Regarding clinical outcomes during and after the 

operation, this study recorded clinical and surgical 

data for pediatric patients, which included the 

duration of the surgical procedure for 

tonsillectomy, the type of surgical procedure for 

both (cold methods and hot methods), the rates of 

measurements, which included both (diastolic and 

systolic blood pressure and heart rate), and the 

recovery rate. Bleeding rates for patients, mortality 

rates, admission rates for patients in the intensive 

care unit, duration of follow-up for patients, and 

mortality rates during and after the operation. 
 

This study also recorded the rate of specific 

complications, pain rates (using the VAS program 

version 22.0 to determine the degree of pain, 

where 0 represents no pain and 1 represents the 

highest and most severe percentage of pain in 

children), and quality of life, which was 

determined within the four criteria, which include 

each of (physical function, psychological function, 

and function). Social, emotional, and daily 

activities factor) during the follow-up period, 

which ranged within nine days. This study 

organized and analysed clinical data for 

tonsillectomy surgery in pediatric patients. 
 

RESULTS 
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Table 1: Demographic and perioperative characteristics outcomes associated with children’s patients 
Characteristics Frequency (n=96) Percentage (%) 

Age [years]   

3 – 6 14 14.58% 

7 – 10 34 35.42% 

11 - 14 48 50.0% 

Sex [M/F]   

Male 38 39.58% 

Female 58 60.42% 

ASA (%)   

I 11 11.46% 

II 15 15.63% 

III 30 31.25% 

IV 40 41.67% 

Indications   

Sore throat 8 8.33% 

Difficulty swallowing 7 7.29% 

Fever 14 14.58% 

Swollen glands 5 5.21% 

Bad breath 23 23.96% 

Chronic cough 20 20.83% 

Mouth breathing 19 19.79% 

Comorbidities    

Diabetes 4 4.17% 

Asthma 15 15.63% 

Allergies 30 31.25% 

Obesity 38 39.58% 

Anxiety disorders 9 9.38% 

Reason for admission   

Acute/chronic tonsillitis 52 54.17% 

Hypertrophy of tonsils 29 30.21% 

Sleep Apnoea 10 10.42% 

Other 5 5.21% 

Education status of parents   

Primary 4 4.17% 

Secondary 16 16.67% 

College/university 76 79.17% 

Income status, $   

< 900 58 60.42% 

901 – 1000 9 9.38% 

> 1000 29 30.21% 
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Table 2: Intraoperative data outcomes associated with a surgical procedure in tonsillectomy 

Variables Frequency (n=96) Percentage (%) 

Surgical technique, n (%)   

Hot 29 30.21% 

Cold 67 69.79% 

Surgery time, min (mean ± SD) 43.86 ± 4.87 

Vital signs tests   

Systolic blood pressure, mmHg 91.87 ± 9.26 

Diastolic blood pressure, mmHg 51.89 ± 8.53 

Heart rate beats per minute 85.24 ± 6.91 

Recovery rate, days (mean ± SD) 11.30 ± 2.7 

Primary bleeding   

Surgical arrest of postoperative bleeding from the tonsillar bed 1 1.04% 

Surgical arrest of postoperative bleeding of adenoid 1 1.04% 

Death cases 0 0% 

Secondary bleeding   

Surgical arrest of postoperative bleeding from the tonsillar bed 2 2.08% 

Surgical arrest of postoperative bleeding of adenoid 1 1.04% 

Death cases 1 1.04% 

Length of stay, days (1 – 2) days 

Follow–up period Nine days 

ICU admission  

Yes 3 (3.13%) 

No 93 (96.88%) 
 

Table 3: Postoperative complications 

Post - complications Frequency (n=96) Percentage (%) 

Infection 4 4.17% 

Nausea and vomiting 2 2.08% 

Postoperative bleeding 0 0% 

Fever 2 2.08% 

Sweating 0 0% 

Headache 0 0% 

Dizziness 1 1.04% 

 

Figure 1: Assessment of pain scores of children patients who underwent to tonsillectomy 
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Table 4: Determine the extent of satisfaction of pediatric patients and their parents with the quality of hospital 

health care during and after the surgical procedure for tonsillectomy 
Level Satisfaction Number of patients [96] Percentage [%] 

Excellent 76 79.17% 

Good 12 12.5% 

Fair 5 5.21% 

Poor 3 3.13% 
 

Table 5: Assessment of quality of life for pediatric patients who underwent to tonsillectomy 

Items QOL scores 

Physical function 81.21 ± 9.5 

Psychological function 76.42 ± 3.2 

Social and emotional functions 79.74 ± 5.6 

Daily activity 86.78 ± 7.72 
 

Table 6: logistic regression evaluation of risk factors which affect children after tonsillectomy 

Variables OR 95 % 

Sex [female] 2.85 0.35 – 5.6 

Bad breath 4.67 1.96 – 7.78 

Chronic cough 3.81 2.65 – 5.84 

Surgical technique 4.11 2.75 – 6.72 

Intra and post-operative bleeding 2.65 1.67 – 3.41 

Infection 3.86 3.01 – 9.65 

Nausea and vomiting 2.89 1.08 – 6.65 

Infection 5.89 3.44 – 7.61 

Postoperative pain 3.75 2.54 – 6.87 

Indications 2.40 0.8 – 4.87 
 

DISCUSSION 
Our clinical results showed that patients between 

the ages of 11 and 14 were the most common 

category, which amounted to 48 patients, as 

females had a higher rate of 60.42% compared to 

males. The most common symptoms are bad 

breath, which included 23 cases; chronic cough, 

which included 20 patients; and mouth breathing. 

It included 19 patients. The most common reasons 

for accepting surgery were acute/chronic tonsillitis 

(52 patients), enlarged tonsils (29 patients), sleep 

apnea (10 patients), and others (5 patients). 
 

Regarding the results during and after 

tonsillectomy surgery, the types of surgical 

procedures included cold methods in 67 children 

and hot methods in 29 children. Some patients 

were exposed to primary bleeding, which included 

two cases, and three cases were exposed to 

secondary bleeding, and the duration of stay in the 

hospital ranged from one to two days. The follow-

up period was nine days, and the average number 

of patients admitted to the intensive care unit 

included three cases. The complication rate was 9 

cases, which is attributed to a decrease in pain of 

less than five starting from the sixth day down to 

the ninth day, with a value of zero. The rate of 

satisfaction with the operation and care.  
 

The clinical trial included 67 patients with 

excellent, 12 patients with good, five patients with 

anxiety, and three patients with poor. Quality of 

life scores for pediatric patients evaluated for long-

term survival after tonsillectomy included physical 

function (81.21 ± 9.5), psychological function 

(76.42 ± 3.2), social and emotional functions 

(79.74 ± 5.6), and daily activity (86.78 ± 7.72). 
 

Tonsillectomy is a frequently performed surgical 

intervention in pediatric patients, including the 

extraction of their tonsils (Sathe, N. et al., 2017). 

A possible issue that may arise during the surgical 

procedure is hemorrhage since it might result in 

difficulties and extended periods in recuperation. 

Based to the study, the volume of blood loss 

following a tonsillectomy could show variation 

contingent on a range of circumstances. 

(Gudnadottir, G. et al., 2017; Magdalena, M. L. et 

al., 2016) 
 

The incidence of bleeding was a feasible hazard 

after tonsillectomy surgery, especially for the first 

24-hour period following the procedure. 

Monitoring for indications of bleeding disorders 
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and according to post-operative care guidelines 

supplied through the healthcare team are important 

for caregivers. Numerous studies have been 

conducted to investigate the influence of risk 

variables on the occurrence of blood loss after 

tonsillectomy in pediatric patients (Chimona, T. et 

al., 2008). The degree of blood loss may be 

influenced by several factors, including the 

surgical method used, the level of expertise 

possessed through the surgeon, and the presence of 

any underlying medical disorders (Leinbach, R. F. 

et al., 2003).  
 

According to some studies, electrocautery 

procedures have shown a reduced incidence of 

blood loss in comparison to conventional cold steel 

treatments. Ongoing study is being conducted to 

investigate the long-term impacts in children after 

tonsillectomy, specifically focusing on the 

consequences of blood loss during the surgical 

procedure (Lowe, D. et al., 2004). Complications, 

including postoperative hemorrhage, may arise as 

a result of excessive blood loss, necessitating 

further medical intervention (Stanko, D. et al., 

2013). Moreover, it has been shown that infants 

who have tonsillectomy and encounter substantial 

blood loss may encounter extended periods of 

recuperation and an elevated susceptibility to 

postoperative problems (Stewart, D. W. et al., 

2012). Tonsillectomy surgery may enhance the 

quality of life for children suffering from chronic 

tonsillitis as well as sleep-related problems. This is 

achieved by decreasing the occurrence of throat 

infections, enhancing sleep quality, and promoting 

general well-being. (Subramanyam, R. et al., 

2013) 
 

CONCLUSION 

The current study showed that tonsillectomy is an 

optimal and safest surgical procedure for children. 

However, blood loss is one of the most important 

concerns which affects the rate of life expectancy 

during surgery. According to the surgical 

procedure, tonsillectomy has shown a high success 

rate in improving the quality of life of pediatric 

patients due to its high recovery rate, shorter 

duration of hospital stays, and very low rate of 

complications and pain, which is attributed to an 

improvement in the long-term recovery rate in 

children. 
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