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ABSTRACT

Introduction: Tonsils are the first line defense agonist the microbe that enters the body through the respiratory tract. 
Tonsillectomy is most commonly used to treat tonsillitis and tonsillar hypertrophy. Methods: The current study in-
vestigates the relationship between the Brodsky grading scale of palatine tonsils and Vitamin D of recurrent tonsillitis 
patients(T patients)and tonsillar hypertrophy patients(H patients)in addition to some serological test.The samples 
were taken from 20 children with tonsillitis and 20 children with tonsillar hypertrophy and 20 as a control group.The 
physical examination of tonsil grading was done during the operation of tonsillectomy the period from November 
2019 to January 2020 in the Central Pediatrics Teaching hospital. Results: The most dominant grade in the T patient 
group was +1 and in the H group was +3 and +2 respectively.The result showed significant differences in the An-
ti-streptomycin O test(ASOT)between patients and the control group,as well as there was a significant elevation in 
ASOT in T group as compared to H group.The concentration of vitamin D was decreased in T group(17.5±5.3ng/
ml)and H group(18.4±7.2ng/ml)than in control group(28.9±6.1ng/ml)which showed a statistically significant dif-
ference.Also,Vitamin D levels in the T and H groups did not significantly differ.The IgE level was higher in the T 
group(191.3±56IU/ml)and H group(215.2±61IU/ml)when compared with the control group(25.4±11.7 IU/ml)which 
reported a highly significant difference.Also,the IgE level showed a significant difference between the T group and 
H group. Conclusion: From the present study can conclude the relationship between deficiency of vitamin D, and 
elevation of IgE with a grade of tonsils in T and H groups.
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INTRODUCTION

The tonsils are defined as part of mucosa associated 
lymphoid tissue of the pharynx, which is a lymph 
node situated at the top of the throat in the back of the 
mouth that helps to filter out microorganisms and avoid 
entering into our body system (1).The tonsils form a ring 
of lymphoid tissue in the pharynx called the Waldeyer 
ring, which is composed of palatine, lingual, pharyngeal 
and tubal tonsils.The tubal tonsils refer to lymphoid 
tissue around the opening of the Eustachian tube in the 
lateral wall of the nasopharynx. They form the lateral 
aspect of the Waldeyer’s ring (2).Furthermore, by 
tradition, the term tonsils are mostly used when simply 

referring to palatine tonsils, which have been found 
between palatoglossal and palatopharyngeal folds in the 
oropharynx lateral walls (3).In children the tonsils are 
always important; for their association with the child’s 
mental and physical development, for many reside such 
as size and position, it also interferes with the mechanism 
of phonation, therefore in early life, it has an important 
relationship with the processing of words, respiration, 
nutrition, and if it infected, in turn, will affect physical 
development (4).

Tonsillectomy is a popular surgical procedure for Ear, 
Nose, and Throat Surgery (ENT).The two major causes 
of tonsillectomy are tonsillar hypertrophy which is 
the mean cause of sleep-disordered apnea and severe 
recurrent tonsillitis (5). Recurrent infection is described 
as more than 7 documented episodes of an extreme 
throat infection in 1 year, more than 5 episodes per 
year for 2 years in a row, or more than 3 episodes 
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per year for 3 years in a row (6).Tonsillar hypertrophy 
sometimes is idiopathic tonsillar hyperplasia that leads 
to unusual palatal tonsillar enlargement.Pediatric 
tonsillar hypertrophy is not a consequence of recurrent 
inflammation, acute tonsillitis, or middle ear infections 
(7). The Brodsky method is a physician-approved 
measure of the distance between the tonsils required 
for the airway that varies depending on the physician’s 
clinical diagnosis. (8). 

Vitamin D is among the most necessary nutrients to 
improve human health. It is considered a part of the 
steroid hormone family (9).An inadequate amount of 
vitamin D in circulation may lead to diabetes mellitus, 
cardiovascular diseases, and immune deficiencies. 
Moreover, vitamin D plays an important role which 
promoting innate immunity through its participation in 
the production of surface antimicrobial peptides (10). 
Recurrent tonsillitis is caused by a variety of causes, 
including a weakened immune system, high resistance 
to bacteria and their membranes, etc (11). The aim of 
this study investigates the relationship between vitamin 
D as well as IgE levels with recurrent tonsillitis and 
tonsillar hypertrophy.
   

MATERIALS AND METHODS

The study involved a biochemical examination of the 
serum of 40 chilled which was divided into two groups 
20 patients (13 male, 7 female) with tonsillitis (T group) 
and 20 patients (14 male, 6 female) with tonsillar 
hypertrophy (H group), in addition to 20 chilled (8 male, 
12 female) as control. Recurrent tonsillitis has been 
reported (3-7 times per year). The physical examination 
of tonsil grading was done with the help of a certified 
otolaryngologist as well as the classification of the 
palatine tonsils during the operations of tonsillectomy. 
The approval and ethical clearance from the Central 
teaching hospital of pediatric / ministry of health were 
attained upon commencement of the study [Reference 
No: MJ / 21/ 25, DA/ 99 / 2019]. The Helsinki Declaration 
of 1964 and its later amendments established ethical 
standards for human research, and all operations were 
carried out following them. All of the patients signed a 
written informed consent form. The biochemical study 
was conducted at the Educational Laboratories / Medical 
City and the Allergy Specialist center. The current study 
is a cohort study of patients with Tonsillitis and Tonsillar 
Hypertrophy who underwent tonsillectomy from 
November 2019 to January 2020.

Our study investigates the size of the tonsils in children 
with T and H patients group who underwent tonsillectomy.
The distance between the tonsils was measured in 
children before they underwent tonsillectomy using the 
Brodsky scale (12). Anti-streptolysin O was determined 
with the commercially available kit (BioLab/ France), 
while Vitamin D and total IgE were determined by an 
enzymatic method with the commercially available kits 
(VIDAS/ France).

Statistical analysis
The one-way analysis of variance (ANOVA) tests and X2 
test were used in the Statistical Analysis System (SAS) to 
compare various groups with each other. Results were 
expressed as mean + standard deviation (SD) and values 
of p>0.05 were considered statically no significant while 
p<0.01 and <0.05  were regarded highly significantly 
and significantly different respectively.  The statistical 
analysis was carried out by SPSS (V. 24).

RESULT

Brodsky grading scale
Table I  showed the grade of tonsil in the T patients, H 
patients, and control group. According to the result data 
grade, +1 is the most abended grade (85%) of age (5-
13year) in the case of the T patients group followed by 
grade +2 (10%) of age (4.5-10 years) and +3 only (5%) 
of cases. In the H patients group, we have two abended 
grade +3(50%) in (4-12year) of age and +2 (45%) in the 
age of (5-14 year) respectively while +4 formed only 
(5%) of cases. On the other hand, the controlled healthy 
children with grade +0 can see in (Figure 1).

Table I: Distribution of patients according to the grade and 
age into T patients group, H patients group, and control 
group.

Age range 
(year)

No. (%)GradeTested groups

5-1317 (85%)1
Recurrent Tonsil-

litis (T) 4.5-102 (10%)2

121 (5%)3

00 (0%)4

00 (0%)1
Tonsillar hypertro-

phy (H)
4-129 (45%)2

5-1410 (50%)3

61(5%) 4

6-14 20 (100%)0Control

Each group total number =20
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Anti-streptolysin O tests (ASOT)
Regarding the information in Table II  the (mean± SE) of 
the ASO level in the serum, the result showed a highly 
significant difference (p<0.01) between the patient 
and control group (0±0 IU/ml). Furthermore, the result 
between the T patients group (400±200 IU/ml), and 
the H patients group (200±200 IU/ml) also showed a 
significant difference (p < 0.05) in the serum ASO level.

Measurement of Total IgE
The data in table III described the (mean± SE) of total 
IgE level in the control group as it was (25.4±11.7 IU/
ml) that showed a highly significant difference (p<0.01) 
when compared with the patient group. Thus, based 
on the result the T patient group was (191.3±56 IU/ml) 
and the H patient group was (215.2±61 IU/ml) which 
revealed a significant difference (p<0.05) in the total IgE 
level in the patient groups.

DISCUSSION

According to our results, the most prevalent ages were 
(5-13 year) which disagree with (13), study that showed 
that most of the patient was under 5 years. Also, the most 
abended grade in T patients group was +1 (85%), and that 
agrees with the study of (14) in which his result showed 
hyperplasia plus one of the other chronic pathological 
features and confirmed a strong correlation between 
the clinical diagnosis and histological examination of 
patients. Also, the predominant grade in the H patients 
group was +3 (50%) and +2 (45%) respectively and this 
is similar to the result of (15, 16). 

The explanation for hypertrophy may due to 
inflammation as a site of being the proliferation of 
lymphoid follicles or as a part of generalized lymphoid 
hypertrophy as well as cervical vascular congestion 
(17). According to (18), result grade, +3, and grade 
+2 was the most appended grade and that agrees with 
our result. Because the results of the clinical pathology 
tests were predominantly lymphoid hypertrophies, and 
hypertrophy of the palatine tonsils may be related to 

Figure 1: Palatine tonsils grading showed: (A):0 grade no air 
obstruction, (B): 1+ grade 25% air obstruction, (C): 2+ grade 25-
50% air obstruction, (D): 3+ grade 50-75% air obstruction, (E): 4+ 

grade 75% air obstruction.

Table II: Comparison of ASOT in serum between the study 
groups.

ASOT(IU/ml)Tested groups

400±200Recurrent Tonsillitis (T)

200±200Tonsillar hypertrophy (H)

0.05P-value between test groups

0±0Control

0.01
P-value between test groups and 

control

Results are expressed as 
mean ±Standard Error, NS: 
No significant  

P value: P> 0.05, each 
group total number=20, 
ASOT: Anti-Streptolysin 
O test

Vitamin D level
The information presented in Table III shows (mean±SE) 
of vitamin D level in control group serum was (28.9±6.1 
ng/ml) that showed a highly significant (P< 0.01) 
difference when compared with the patient groups. In 
contrast, the vitamin D level in the T patients group 
was (17.5±5.3 ng/ml), and in the H patients group was 
(18.4±7.2ng/ml), and according to the result, there was 
a non-significant (P>0.05) difference between the two 
groups. 

Table III: Comparison of Vitamin D and IgE in serum be-
tween the study groups.

IgE

(IU/ml)

Vitamin D 
(ng/ml)

Tested groups

191.3±5617.5±5.3
Recurrent Tonsillitis (T)

215.2±6118.4±7.2

Tonsillar hypertrophy 
(H)

0.05NS
P- value between  test 

groups

25.4±11.728.9±6.1Control

0.0010.01
P-value between  test 
and control groups

Results are expressed as 
mean ±Standard Error, NS: 
No significant  

P- value: P> 0.05 and 
0.01, each group total 
number=20
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of IgE in children with H disease which state that there 
is a correlation between IgE elevation and allergy. The 
tonsils contain many immunological tissues which 
have a humoral immunity by synthesis and secretion of 
immunoglobulins (IgE, IgA, IgG), and cellular immunity 
by T-lymphocyte penetrating the epithelial barrier (14). 
According to (33) in children, systemic atopy may not be 
caused by tonsillar tissues, thus, anti-allergy medication 
is still required for children with atrophy following tonsil 
ectomy.

CONCLUSION

There are significant differences between Recurrent 
tonsillitis and Tonsillar hypertrophy in children 
depending on the size of the tonsils and the remaining 
distance between them, in addition to the significant 
differences for each of ASOT, Vitamin D, and IgE. 
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