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Abstract 

The essential prerequisite for the presented study was the assumption that 

lymphatic tissue hypertrophy leads to respiratory disorders. Exact factors 

responsible for lymphatic tissue hypertrophy are still not fully recognized. 

However, many studied revealed a significant influence of various forms of 

inflammation affecting upper respiratory tract on the hypertrophy. Hypertrophy 

of tonsils and adenoids cause obstruction of airflow through upper respiratory 

tract which may be presented as characteristic symptoms – breathing via open 

mouth, snoring during sleep, denasalization. Inhalation through an open mouth, 

as an effect of nasal cavities air conditioning function absence, results in 

infections regarding nose and pharynx as well as lower respiratory tract. 

Lymphoid tissue hypertrophy may lead to malocclusion and facial skeleton 

structural rearrangement. Obstructive sleep apnoea syndrome is the most 

severe of respiratory disorders occurring during sleep. This disease is 

fundamentally caused by the physical reduction of the airway, which contributes 

to air flow resistance increase, as well as respiratory tract tendency to collapse.

 The direct cause for obstructive sleep apnoea syndrome may be localized in 

various segments of the respiratory tract. According to previous studies, 

obstructive sleep apnoea syndrome affects approximately 1–3% of children 

population. The occurrence of this syndrome Is greatly related to co-existing 

hypertrophy of tonsils and adenoids. Nowadays, respiratory disturbance during 

sleep has become the main indication for adenotonsillectomy concerning 

pediatric patients. Despite this common approach, only minor evidence has been 

revealed whether subjective assessment of adenoid size correlates with actual 

size and whether the size of the adenoid correlates with obstructive sleep 

apnoea syndrome symptoms. 

The aim of this study was the assessment of tonsils and adenoid hypertrophy 

and evaluation of its influence regarding respiratory tract function. 

 

Material and methods 

The study required a total of 41 patients aged from 6 to 15 years to be examined. 

Children were admitted to Pediatric Otolaryngology, Phoniatry and Audiology 
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Clinic, Medical University of Lublin and qualified for surgical treatment due to 

lymphatic tissue hypertrophy. 

Research instruments and additional tests outcomes mentioned below were 

performed in order to complete the study: 

1. An original questionnaire concerning socioeconomic factors and health 

problems regarding the patient, 

2. Medical interview and laryngological physical examination with 

nasopharynx endofiberoscopy and tonsils size assessment using a self-

constructed instrument, 

3. Spirometry, 

4. Blood gas test, 

5. Rhinomanometry, 

6. Statistical analysis of elicited research results. 

The examination was performed twice – before the surgical treatment and  

a week after surgery. 

Fulfillment of conditions mentioned below was required in order to qualify the 

child for respiratory functional testing: 

-    Age of participant more than 4 years old, 

-    Consent for performing examination and tests signed by parents, 

-    The ability to perform the examination (cooperation with the participant), 

-    Presence of lymphatic tissue hypertrophy localized in the pharynx. 

 

Study outcome 

The study population consisted of 41 patients, born at term via vaginal delivery, 

aged from 6 to 15 years. Living conditions were mostly reported as good, only 

in 7 cases, they were bad, while passive smoking affected approximately 40% of 

children. Every participant took antibiotics in the past, whereas approximately 

40% of patients had to take them once 3 months. The same percentage of 

subjects were affected by allergies. 
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In 7 cases respiration proceeded through the nose, in 30 cases via open mouth, 

in 4 cases both nose and open mouth. However, none of the participants 

breathed by nose during nighttime sleep. Snoring was reported in 38 children, 

which represents 92,7% of the studied population. Concomitantly, sleep apnoea 

occurred in 22 (53,7%) patients. 

Endofiberoscopy revealed adenoid tissue hypertrophy engaging more than 60% 

of higher pharynx lumen. 

Size of tonsils was measured in pixels (camera image assessment), thereafter the 

outcome was converted to millimeters. 

The distance between extremities in left tonsil before the surgery measured 

100,05 pixels (12,51 mm) and 99,49 pixels (12,42 mm) in right tonsil respectively. 

The maximum distance between the palatoglossal arch and median line of 

pharynx regarding left tonsil measured 74,56 pixels (6,52 mm) and 79,68 pixels 

(9,96mm) regarding right tonsil. The minimum distance between tonsils 

measured 17,8 pixels (2,22 mm). 

The examination was performed once again after surgical treatment. The 

distance between extremities in left tonsil measured 85,9 pixels (10,74 mm) and 

85,9 pixels (10,74 mm) in right tonsil respectively. The maximum distance 

between the palatoglossal arch and median line of pharynx regarding left tonsil 

measured 52,15 pixels (6,52 mm) and 56,78 pixels (7,1 mm) regarding right 

tonsil. The minimum distance between tonsils measured 41,32 pixels (5,16 mm). 

The outcomes of the testing were put under statistical analysis. It turned out that 

all of the studied parameters before surgery and after surgical treatment 

demonstrated statistically significant disparity (p<0,00001). 

The study revealed that all studied distances according to both tonsils were 

significantly reduced, while distances between right and left tonsil respectively 

increased.  

According to blood gas test, statistical analysis of study outcomes  revealed that 

surgical treatment essentially influenced: pH, which significantly increased ME = 

7,41 vs 7,43 (p<0,05); pCO2, which significantly increased ME = 51,2 vs 71,4 

(p<0,05); K+, which significantly increased ME = 4,18 vs 4,91 (p<0,05); HCO3 

stand., which significantly increased ME = 23,2 vs 24,3 (p<0,05); BE (ecf) and BE 
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(B), which significantly increased respectively ME = 1,3 vs -0,6 and 1 vs -0,1 

(p<0,05); O2sat., which significantly increased ME = 86,9 vs 94,6 (p<0,05). 

Spirometry outcomes 

As appears from the analysis, surgical treatment influenced most of the studied 

spirometry parameters such as FVC, FEV1, FEV25, FEV50, FEV75, FEV25/75  , and 

PIFR. No significant disparity was revealed only according to the Tiffenou index 

and FEV1/VC. 

Rhinomanometry allowed assessing nose patency disturbances. Analysis proved 

that the average value of Rn PSin measured 0,58 before and 0,50 after surgery. 

The disparity between those values was statistically significant (p<0,05) 

Conducted studies enable to raise mentioned below conclusions: 

1. Hypertrophy of tonsils and adenoids has a negative influence on children 

respiratory function. 

2. Hypertrophy of tonsils and adenoids has complicated etiopathogenesis, 

in which various forms of inflammation affecting upper respiratory tract 

play a considerable role. 

3. Hypertrophy of tonsils and adenoids causes temporary respiratory 

disorder affirmed by spirometry. 

4. Hypertrophy of Waldeyer's lymphatic ring leads to oxygen deficiency. 

Hypertrophy of Waldeyer's lymphatic ring influences nasal air passage. 

 


