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INTRODUCTION 

Tonsillar hypertrophy is a common clinical condition 

seen by an otorhinolaryngologist. Tonsils undergo 

hypertrophy due to recurrent infection or as a part of 

generalized lymphoid hypertrophy. Tonsillar hypertrophy 

is implicated in obstructive sleep apnea syndrome. 

Tonsillar hypertrophy grading was based on free 

pharyngeal airway rather than tonsillar volume itself. 

There is a good correlation between clinical tonsil grade 

and objective tonsil volume in adult snorers and 

obstructive sleep apnea (OSA) patients.
1
 However, the 

mucosal folds/reflections from palatoglossus and 

palatopharyngeus will determine the intra oral projection 

of tonsil. To our knowledge, relationship between clinical 

grading, oropharyngeal tonsil volume and total tonsil 

volume has been investigated in OSA patients but a very 

few in recurrent tonsillitis patients.   

The purpose of this study was to evaluate the correlation 

between clinical grading and oropharyngeal tonsil 

volume (OTV), total volume (TV) of the tonsils in 

recurrent tonsillitis patients. 

The objective of the study was to correlate clinical 

grading of tonsils with oropharyngeal and total tonsil 
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volume and to correlate neck circumference, body mass 

index (BMI) with tonsil volumes. 

METHODS 

Data collected prospectively from 25 consecutive patients 

(a total of 50 tonsillectomy specimens) who underwent 

tonsillectomy for recurrent tonsillitis from August 2015 

to April 2016, at S.S. Institute of Medical Sciences, 

Davangere, Karnataka. This study was approved by 

Institutional Ethical Committee. Study included patients 

who had both palatine tonsils removed by cold dissection 

surgery for recurrent tonsillitis with clinical grade >2 

using dissection method as shown in Figure 1. 

Photogragphs of the tonsillectomy specimen were taken 

in two dimensions with measuring scale as given in 

Figure 2.  Mucosal attachments were clearly demarcated 

in the tonsillectomy specimens as given in Figure 3. The 

portion of the tonsil medial to the mucosal fold reflection 

was considered as oropharyngeal tonsillar portion and 

rest was considered to be intrafossa tonsillar portion. 

Volume of the total tonsil and oropharyngeal tonsil 

portion and intrafossa projected portions were calculated 

separately using the mathematical formula.
2
  

  
 

 
 f (length. width 3/2     

where  f=
 

   
 = 1.69 0.03 

Subjective size of the tonsil was clinically measured 

using Friedman grading system,* Following parameters 

were documented for each patient, BMI, Neck 

circumference, laterality of the tonsil, clinical grading of 

the tonsil, total tonsil volume (TTV), oropharyngeal 

tonsil volume (OTV). 

Statistical analysis 

Continuous data were expressed as mean plus standard 

deviation, and categorical data as number and percentage. 

The correlations between clinical grading and total tonsil 

volume (TTV) and oropharyngeal tonsil volume (OTV) 

in all participants as well as in age groups were analyzed 

using a Spearman’s correlation. A p value less than 0.05 

was considered statistically significant. A spearman’s 

correlation was used to determine the relationship 

between TTV, OTV and clinical grading. And also tests 

of significance were used to determine the relationship 

between tonsils of two sides. 

RESULTS 

Study population included 25 patients (ranging from 4 

years to 38 years with the mean age of 15.84 years) (7 

adults patients more than16 years old and 18 children less 

than 16 years). Clinical tonsillar grade varied from grade 

II to grade IV (grade II: 14 tonsils, grade III: 33 tonsils 

and grade IV: 3). Total tonsillar volume ranged from 

0.84cm3 to 4.427 cm
3
. Intra oral projected volume ranged 

from 0.21 cm
3
 to 2.375 cm

3
. Neck circumference ranged 

from 24 to 40 cms, with a mean of 29.04 cms. Mean neck 

circumference measured 17.36, 28.67 and 27.66 cm 

respectively in grade 2, 3 and 4 respectively.  Body mass 

index measured 21.27, 18.02 and 17.1 Kg/cm
2
 

respectively in grade 2, 3 and 4 tonsillectomy specimens 

as given in Table 1. 

Total tonsil volume and intra oral tonsillar portion 

volume correlates well with clinical grading of the tonsil 

as seen in Figure 4. BMI and Neck circumference does 

not correlate with the clinical grading of the tonsil. Both 

in children and adults, neither mean neck circumference 

nor body mass index correlated with the clinical grading 

of the tonsils as given in Figure 6. No statistically 

difference was noted between the parameters. 

Correlations 

A spearman’s correlation was used to determine the 

relationship between 50 tonsillectomy specimens for total 

volume and clinical grading. There was a moderate 

positive monotonic correlation between total tonsil 

volume and clinical grading (rs =0.407, n=50, p <0.01, 

Correlation is significant at the 0.01 level 2-tailed) and 

there was a mild positive monotonic correlation between 

intraoral tonsil volume and clinical grading (rs= 0.351, n 

=50, p <0.05 Correlation was significant at the 0.05 level 

2-tailed). 

Table 1: Clinical data of the studied group representing range and mean. 

 

Variables Grade II (n=14) Grade III (n=33) Grade IV (n=3) Total ( n=50) 

Age in years   
4-38  4-38  9-11  4-38 

Mean: 19.29 Mean: 15.70 Mean: 10.33 Mean: 15.8 

Neck circumference (cms) 
24-40 20-40 27-29 20-40 

Mean: 17.36 Mean: 28.67 Mean: 27.66 Mean: 29.04 

BMI (Kg/m
2
) 

12.9-26.49 11.7-29.16 15.3-18 11.7-29.16 

Mean:21.27 Mean:18.02 Mean:17.1 Mean 18.76 

Total tonsil volume (cm
3
) 

0.84-2.37 0.84-3.67 2.4-4.43 0.84-4.42 

Mean: 1.66 Mean: 2.13 Mean: 3.27 Mean: 2.06 

Intra oral tonsillar volume 
0.21-2.23 0.29-2.38 1.55-2.38 0.21-2.375 

Mean: 0.96 Mean: 1.25 Mean: 1.99 Mean: 1.21 
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Figure 1: Clinical photograph of oropharynx 

demonstrating the grade of the tonsillar enlargement. 

 

Figure 2:  Measurement of total width in 

tonsillectomy specimen. 

Laterality 

There was no statistically significant difference between 

two sides total and intraoral tonsil volume, p value- 0.257 

and p value 0.309 respectively. 

 

Figure 3: Measurement of oropharyngeal width green 

arrows indicating the mucosal reflection. 

 

Figure 4: Graphical representation of clinical data, 

total tonsil volume and oropharyngeal tonsil volume. 

 

Figure 5: Box plot showing total tonsil volume in cm3 

and clinical grading. 
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Figure 6: Bar diagram representing the relationship 

between neck circumference and body mass index in 

pediatric <16 year old and adult patients. 

DISCUSSION 

The tonsillar hypertrophy is a frequently encountered 

clinical condition by an otorhinolaryngologist; the tonsils 

undergo hypertrophy secondary to chronic infection, the 

reason behind hypertrophy in chronic or recurrent 

tonsillitis setting being proliferation of lymphoid follicles 

or cervical vascular congestion.   

The position of the tonsil in the oropharynx is determined 

by the mucosal fold reflection from the anterior and 

posterior pillars. The triangular mucosal fold arising from 

the palatoglossal fold inferiorly and semilunar fold 

arising from the palatopharyngeal fold superiorly 

determine the extent to which tonsils are set back 

between the anterior and posterior folds. Also in some 

instances, tonsils seem to be very much on the surface of 

the lateral wall of the oropharynx giving a false 

impression of large tonsil. So tonsils that stand out 

prominently in the oropharynx are better as “prominent” 

than “large” tonsils.
3
 Contrary to the rigid structures like 

nose, larynx and trachea, pharyngeal part is the least 

supported,
   

any compromise in the airway lumen caused 

by tonsil and adenoid hypertrophy will worsen  

obstructive symptoms in OSA patients, patho-

physiological mechanisms involved in further worsening 

of tonsillar hypertrophy being deposition of soft tissue 

leading to the narrowing of the pharyngeal lumen or 

larger fat pads tissue edema.
4
                                                                                                                                                                                                                                                 

Subjective clinical grading used in determining the tonsil 

hypertrophy varies; Brodsky’s grading scale is being 

commonly used. It is based on tonsillar airway 

obstruction.
5,6

 Other grading system used are Point scale.
7 

Friedman classified tonsil from 1-4, tonsil size 1 implies 

tonsils hidden within the pillars, tonsil size 2 implies the 

tonsil extending to the pillars, size 3 implies tonsils are 

beyond the pillars but not the midline, tonsil size 4 

implies tonsils that extend to the midline
  

in our study 

Friedman staging was followed.
8       

 

Unlike other methods of measuring tonsillar volume, 

measuring surgically excised tonsil specimen is the most 

accurate method.
1 

Volume discplacement method has 

been followed by many to measure the total tonsil 

volume, but when measuring the oropharyngeal tonsil 

volume, surgical dissection of the specimen has to be 

carried out at the mucosal reflection site and exact 

division might not be obtained.
1
 Radiological methods 

have been used to assess the grading and determine the 

volume of the tonsils.
9
 Other simple cost effective useful 

method for measuring tonsil volume would be to take the 

photograph of the surgically excised tonsils and measure 

their volume, this will also reduce the inter observer 

bias.
5 

Calculating volume with 2 dimensional image is 

also a suitable option as this has been utilised in 

calculating the tumor volume to be irradiated in pre-

operative radiation planning phase.
2 

Applying subjective 

grading to the total volume, has its own limitations as 

cause of large appearance is different in recurrent 

tonsillitis, a physiological variant or in OSA patient 

setting. Subjective grading of the tonsils is neither a true 

determinant of total volume of the tonsil or oro-

pharyngeal portion of the tonsil nor represents the 

clinical/subjective grading of the tonsil.
 

It has an 

implication in the management of the OSA, careful 

selection of patients for tonsillectomy has to be made 

before giving this option for OSA patient as substantial 

tonsillar hypertrophy rarely causes OSA.
10  

In a study by Hasan Yasan et al, the correlation 

subjective tonsil size to the objective tonsil volume body 

mass index, body surface area, age and gender, size was 

investigated and found a statistically significant 

correlation between objective volume of tonsils and 

subjective grading of tonsils, also with body mass 

index.
11 

However subjective tonsil size assessment in 

children has a limited value especially in size 2 and 3, but 

subjective tonsil size reflects real palatine tonsil size in 

adults and hence predicting the real volume 

preoperatively.
12 

In our study we found significant 

correlation between subjective grading and oro-

pharyngeal tonsil volume and total volume of the tonsils 

in patients with recurrent tonsillitis. And also correlation 

was not seen between total tonsil volume and neck 

circumference and body mass index which suggests these 

parameters might be of importance in the OSA patients 

rather than chronic or recurrent tonsillitis patients. 

CONCLUSION 

Total Tonsil volume and Intra oral tonsillar portion 

volume correlates well with clinical grading of the tonsil. 

BMI and Neck circumference does not correlate with the 

clinical grading of the tonsil. No significant volume 

difference between right and left sided tonsil. 
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