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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: The adenoids and palatine tonsils, part of the
lymphoid tissue, act as a first line of defense protecting the lower
airways and gastrointestinal tract. Adenotonsillar hypertrophy
in children may lead to airway obstruction. This study aims to
demonstrate the association between adenotonsillar hypertrophy
and decreased blood oxygen saturation.

Methods: A retrospective cohort study was conducted among
children aged 7-12 years with adenotonsillar hypertrophy
and obstructive symptoms, admitted to King Fahad Hospital
and Prince Mishari Hospital, Saudi Arabia, for tonsillectomy
between July 2023 and January 2024. Exclusion criteria included
respiratory diseases, cardiac disease, nasal polyps, nasal
septum deviation, chest wall abnormality, and lower airway
diseases. The control group included 56 healthy children. An
otolaryngologist determined the severity of airway obstruction
using the tonsil size. Oxygen saturation was measured using
pulse oximetry. The determinants of oxygen saturation were
assessed using multiple linear regression, with significance set
atp <0.05.

Results: The study included 357 participants, with an
even age distribution between 7-9 years (49.6%) and 10-12
years (50.4%), and 52% males. Diagnoses included adenoid
hypertrophy (30%), tonsil hypertrophy (35%), both conditions
(19%), and the control group (16%). Tonsil sizes ranged from
Grade 1 (48%) to Grade 4 (8.4%), with 17% normal. The
median oxygen saturation was 96.0% for the adenotonsillar
hypertrophy group and 99.0% for the control. Oxygen saturation
levels differed significantly across groups (p < 0.0001), with
lower median saturation in hypertrophy groups than controls.
Males had a lower oxygen than females (estimate: -0.338,
95% CI [--0.640, -0.036], p = 0.028). Adenoid hypertrophy
(estimate: -3.863, 95% CI [-5.241, -2.484], p < 0.001), tonsil
hypertrophy (estimate: -3.631, 95% CI [-5.053, -2.208], p <
0.001) and having both conditions (estimate: -3.777, 95% CI
[-5.3.7, -2.247], p < 0.001) was associated with lower oxygen
saturation. Grade 1 tonsil size was associated with an increase
in oxygen saturation (estimate = 2.905, 95% CI [1.616, 4.194],
p <0.001). In contrast, Grade 4 tonsil size was linked to lower
oxygen saturation (estimate= -4.848, 95% CI [-6.367, -3.329], p
< 0.001). Grades 2 and 3 were not significantly associated with
changes in oxygen saturation.

Conclusion: Adenotonsillar hypertrophy is significantly
associated with decreased blood oxygen saturation and
related cardiopulmonary complications in children. Early
adenotonsillectomy may be of benefit in preventing these
complications and improving oxygen saturation levels.
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Key words. Adenotonsillar hypertrophy, blood oxygen
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Introduction.

The adenoids and palatine tonsils are lymphoid structures
in the nasopharynx and oropharynx, respectively, and are
part of Waldeyer’s ring. They belong to the body's mucosa-
associated lymphoid tissue and are located at the entrance of
the upper aerodigestive tract. These structures serve as part of
the body's first line of defense, protecting the lower airways and
gastrointestinal tract and aiding in the development of antigenic
memory by the host [1].

Several factors, such as chronic bacterial or viral infections and
passive cigarette smoke, can cause adenotonsillar hypertrophy
in children [2]. The size of the adenoids and tonsils varies
among children but generally reaches its maximum between
3 and 6 years, after which they begin to atrophy [3]. This age
range coincides with the period when infections of the adenoids
and tonsils are most frequent [4].

Repeated infections of the adenoids and tonsils occur in
children who have not yet developed immunity. Even after
infections resolve, residual enlargement of the lymphoid tissues
may persist, narrowing the nasopharyngeal and oropharyngeal
tracts. The combined effect of muscular hypotonia during sleep
and adenotonsillar enlargement due to infections and antigenic
stimulation can synergistically narrow the airway, leading to
decreased pulmonary oxygenation or obstructive sleep apnea
(0SA) [4].

Large tonsils are associated with symptoms of airway
obstruction, including mouth breathing, snoring, sleep apnea,
nighttime coughing, hyponasal speech, sinusitis, and recurrent
otitis media [5]. In severe cases, patients may develop cor
pulmonale, pulmonary artery hypertension, or reduced alveolar
ventilation, which can recur after adenotonsillectomy [6]. Severe
upper airway obstruction can lead to cor pulmonale, ventilation
disorders, reduced alveolar ventilation, chronic hypercapnia,
hypoxia, respiratory acidosis, pulmonary artery stenosis, right
ventricular dilatation, and heart failure [7-9]. Removal of airway
obstruction by adenotonsillectomy reverses these conditions
[10]. One study found that children with adenoid and/or tonsillar
hypertrophy had significantly (P < 0.001) lower basal SpO2
levels than healthy controls [11]. Another study found that
children without adenotonsillar enlargement had better oxygen
saturation profiles than those with enlargement [12].

This study aims to demonstrate the association between
tonsillar or adenoidal hypertrophy and decreased blood
oxygen saturation, along with subsequent cardiopulmonary
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complications. Early recommendations for adenoidectomy
and tonsillectomy may be beneficial in preventing these
complications.

Materials and Methods.

Study design, population and settings:

A retrospective cohort study was conducted among children
aged 7-12 years presented with adenoid and/or palatine tonsils
hypertrophy with obstructive symptoms admitted to King Fahad
Hospital and Prince Mishari Hospital, AlBaha, Saudi Arabia,
for tonsillectomy. Children with respiratory diseases, cardiac
disease, nasal polyps, nasal septum deviation, chest wall
abnormality and lower airway diseases were excluded from the
study.

We employed a total coverage of all children presented to the
selected hospitals between July 2023 and January 2024 who
met the inclusion/exclusion criteria. Data were retrieved from
electronic medical records and paper files. The children were
examined by an otolaryngologist who determined the size of
the tonsils according to the following criteria: the size ranged
between +1 and +4 based on oropharyngeal obstruction of 25%,
50%, 75%, and >75%, respectively. Documented factors such
as breathing through the mouth instead of the nose, constantly
running nose, Nasal speech, Snoring, Sleep apnea, and
Restlessness during sleep were retrieved from the medical files.
We included 56 healthy children from primary school students
with matched age and sex without adenoids and/or palatine
tonsils hypertrophy as a control group who were also examined
by the same otolaryngologist. Patients and control groups were
subjected to Pulse oximeters to measure their O2 saturation.

Ethical consideration.

The Research Ethical approval was obtained from the Research
Ethical Committee at the University (IRB.No: REC/PHA/BU-
FM/2023/38). Written informed consent was obtained from the
children's parents, and they will not participate until they give
full approval. The children's anonymity, privacy, security, and
confidentiality were maintained, and their information was used
for scientific purposes only.

Analytical plan.

The data was collected, checked for completeness and coded
in an Excel sheet. The data was analyzed using SPSS software
version 27 (Statistical Product and Service Solutions, SPSS
Inc, Chicago, IL, USA). Continuous variables were presented
as a median and interquartile range, while categorical variables
were expressed as numbers and percentages. Data normality
was assessed using histograms and the Shapiro-Wilks test.
The Kruskal-Wallis rank sum test was employed to identify
the association between adenoids and/or palatine tonsils
hypertrophy and oxygen saturation. Multiple linear regression
was used to assess the determinants of oxygen saturation. The
significance level is set at p < 0.05.

Results.

The study comprised 357 participants. The age was nearly
equally distributed between 7-9 years (49.6%) and 10-12 years
(50.4%), with more than half (52%) being males. Regarding
diagnoses, 30% had adenoid hypertrophy, 35% had tonsil
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hypertrophy, 19% had both adenoid and tonsil hypertrophy, and
16% were in the control group.

Table 1. Demographic and clinical characteristics of study participants.

Characteristic n (%)

Age

7-9 years 177 (49.6%)
10-12 years 180 (50.4%)
Gender

Female 172 (48%)
Male 185 (52%)
Diagnosis

Adenoid hypertrophy 108 (30%)
Tonsil hypertrophy 125 (35%)
Both 68 (19%)
Neither (control group) 56 (16%)

Tonsil Size

Grade 1 173 (48%)

Grade 2 57 (16%)

Grade 3 36 (10%)

Grade 4 30 (8.4%)
Normal 61 (17%)
Oxygen saturation of adenotonsillar 96.0 (93.0, 98.0)
hypertrophy group*

Oxygen saturation of control group* 99.0 (97.0, 100.0)
*Median (IQR)

Table 2. Prevalence of Respiratory and Sleep-Related Symptoms in
adenotonsillar hypertrophy participants.

Characteristic N =301!
Breathing through the mouth instead of the nose

No 52 (17%)
Yes 249 (83%)
Constantly running nose

No 79 (26%)
Yes 222 (74%)
Nasal speech

No 148 (49%)
Yes 153 (51%)
Snoring

No 205 (68%)
Yes 96 (32%)
Sleep apnea

No 240 (80%)
Yes 61 (20%)
Restlessness during sleep

No 252 (84%)
Yes 49 (16%)
'n (%)

Regarding Tonsil size, 48% had Grade 1, 16% had Grade
2, 10% had Grade 3, 8.4% had Grade 4 and 17% had normal
tonsil size. The median oxygen saturation was 96.0% for the
adenotonsillar hypertrophy group and 99.0% for the control
group. Table 1 Among adenotonsillar hypertrophy children, 83%
reported breathing through the mouth instead of the nose, while
74% had a constantly running nose. Nasal speech was present
in 51%, whereas Snoring was reported by 32%. Sleep apnea



was observed in 20% and Restlessness during sleep affected
16%. Table 2 The Kruskal-Wallis test indicates a significant
difference in oxygen saturation levels across the groups (y> =
152.20, p < 0.0001). Participants with adenoid hypertrophy had
a median oxygen saturation of approximately 97, Participants
with tonsil hypertrophy had a median oxygen saturation of
96, Those with both adenoid and tonsil hypertrophy showed a
median oxygen saturation of 92 and the control group exhibited
a higher median oxygen saturation of 99. Figure 1 Gender
was a significant predictor of oxygen saturation levels, with
males showing a decrease in oxygen saturation compared to
females (estimate: -0.338, 95% CI [--0.640, -0.036], p = 0.028).
Regarding diagnoses, adenoid hypertrophy (estimate: -3.863,
95% confidence interval (CI) [-5.241, -2.484], p < 0.001), tonsil
hypertrophy (estimate: -3.631, 95% CI [-5.053, -2.208], p <

Table 3. Predictors of oxygen saturation.

0.001) and having both conditions (estimate: - 3.777, 95% CI
[-5.3.7, -2.247], p < 0.001) was associated with a decrease in
oxygen saturation levels. Tonsil size also significantly impacted
oxygen saturation. Grade 1 tonsil size was associated with
an increase in oxygen saturation (estimate = 2.905, 95% CI
[1.616, 4.194], p < 0.001). In contrast, Grade 4 tonsil size was
linked to a decrease in oxygen saturation (estimate= - 4.848,
95% CI [-6.367, -3.329], p < 0.001). Grades 2 (p = 0.819) and
3 (p = 0.965) were not significantly associated with changes
in oxygen saturation. Snoring was associated with decreased
oxygen saturation (estimate = -0.608, 95% CI [-1.082, -0.135],
p = 0.012). Sleep apnea (p = 0.093) and Breathing through
the mouth instead of the nose (p = 0.125) did not significantly
associate with oxygen saturation levels Table 3.

Variable Category Estimate Standard Error Confidence interval P value
Intercept 98.532 0.202 98.134, 98.930 <0.001
Gender Male -0.338 0.154 -0.640, -0.036 0.028
Diagnosis
Adenoid hypertrophy -3.863 0.701 -5.241, -2.484 <0.001
Tonsil hypertrophy ~ -3.631 0.723 -5.053, -2.208 <0.001
Both -3.777 0.778 -5.3.7,-2.247 <0.001
Tonsil Size
Grade 1 2.905 0.655 1.616, 4.194 <0.001
Grade 2 0.156 0.682 -1.185, 1.498 0.819
Grade 3 -0.031 0.718 -1.443, 1.380 0.965
Grade 4 -4.848 0.772 -6.367, -3.329 <0.001
Breathing through the mouth instead of Yes 035 0.227 -0.796, 0.097 0125
the nose
Snoring Yes -0.608 0.241 -1.082, -0.135 0.012
Sleep apnea Yes -0.393 0.234 -0.853, 0.066 0.093
X ekawana(3) = 152.20, p = 8.840-33, 2 | = 0.43, Clygy, [0.38, 1.00], ngg, = 357
105- 7 — Blee o -pii, ~ 247292
100-
g v pw —T—_ﬁ. i 3 9000 %
& o5 “ —
. I TREFEIT
80-
85 Adenoid hi,rpertrophy Both Neither (cc'mro\ group) Tonsil hyberlrophy
(n=108) (n=68) (n=586) (n=125)
Diagnosis

Figure 1. Impact of Adenoid and Tonsil Hypertrophy on Oxygen Saturation.
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Discussion.

Recurrent infection and allergens exposure in children
results in adenoids and tonsils enlargement [13,14]. Adenoid
hypertrophy was linked with several conditions, including
sleep apnea, chronic serous otitis and sinusitis [15]. Moreover,
tonsillar enlargement causes upper airway obstruction, resulting
in mouth breathing and limited airflow [16]. In this study, we
assessed the effect of enlarged adenoids and tonsils on blood
oxygen (02) saturation in children attending primary schools in
the Al Baha area.

We found a significant difference in oxygen saturation across
the groups, and all three groups with tonsillar hypertrophy,
adenoid hypertrophy and adenotonsillar hypertrophy were
associated with significant reduction in oxygen saturation.
The control group showed an oxygen saturation level of 99.
However, those with adenoid and tonsil hypertrophy showed
a median oxygen saturation of 92, the lowest level. A previous
study by Yadava et al. showed a lower oxygen saturation
level (75.00) among children with adenotonsillar enlargement
[17]. Another study by Mbam et al. reported a higher oxygen
saturation (96.86) in children with adenotonsillar enlargement
[18]. Despite the difference in oxygen levels in these studies,
similar to our findings, both demonstrated a significantly lower
saturation in the adenotonsillar enlargement group compared
to the control group. Participants with tonsil hypertrophy had a
median oxygen saturation of 96, and participants with adenoid
hypertrophy had a median oxygen saturation of approximately
97. A previous study by Mora et al. on children with tonsillar
enlargement and obstructive sleep apnea syndrome reported
lower oxygen saturation levels of 79% that rose to 95% after
adenotonsillectomy [19]. Moreover, Khalifa et al. showed an
oxygen saturation level of 89.4 among children with adenoid
enlargement, which improved to 93.5 after adenoidectomy
[20]. The later studies included fewer participants starting from
the age of 2 and 3 years, which may explain the lower oxygen
saturation level. The association between tonsillar size and
oxygen saturation was varied, with grade 1 showing a significant
increase in oxygen saturation level and grade 2 and 3 tonsillar
size showing some degree of reduction in oxygen saturation that
was not statistically significant. However, grade 4 tonsillar size
was associated with a significant reduction in oxygen saturation.
These differences indicate a significant reduction of oxygen
saturation with the increase in tonsillar size, which signifies
the need for tonsillectomy for grade 4 tonsillar size to improve
oxygen saturation and other obstructive symptoms. Similarly,
a previous study by Nakata et al. also showed that tonsillar
size affects the improvement of the apnoea—hypopnoea index
after tonsillectomy, with the most improvement in patients with
grade 3 and grade 4 tonsillar size [21]. Breathing from the mouth
instead of the nose and sleep apnea showed a slight reduction
in oxygen saturation. However, snoring and male gender were
associated with a significant reduction in oxygen saturation.
As previously shown by Wali et al., the severity of obstructive
sleep apnea is significantly associated with the degree of oxygen
saturation [9]. Moreover, mouth breathing was associated with
an increased incidence of hypoxemia and increased severity of
obstructive sleep apnea [22,23].
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Limitations: our study provides a comprehensive overview
of the effect of enlarged adenoids and tonsils on blood oxygen
(O2) saturation in children. However, the small sample size and
small number of participants included in the control group limit
the generalizability of our results and more studies are needed
to validate our findings further.

Conclusion.

The study suggests that surgical intervention may be
particularly beneficial for patients with adenoid hypertrophy,
significant tonsil hypertrophy (especially Grade 4), and snoring,
as they are associated with decreased oxygen saturation.
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