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ABSTRACT

The present case is particularly challenging in this patient's polycythemia, which occurred without concomitant
respiratory diseases and with nocturnal oxygen desaturation secondary to obstructive sleep apnea (OSA). A
male patient with mild OSA (Apnea-Hypopnea Index (AHI) and = 14.8/h and minimum oxygen saturation of
82%), poor nasal function, and polycythemia secondary to OSA (initial hemoglobin (Hb), 18 g/dL; hematocrit
(HCT), > 50%) underwent treatment with a continuous positive airway pressure machine (CPAP), resulting in
complete resolution of respiratory events. The patient reported discomfort with CPAP, which led to drug-in-
duced sleep endoscopy with a simultaneous polygraphy sleep test. We performed interstitial reduction of the
inferior turbinates using radiofrequency and physiotherapy to improve CPAP adaptation. This surgery improved
CPAP compliance without any discomfort. Within a two-month follow-up, we observed a decrease of Hb = 16.4
g/dL and HCT = 48%, being both currently stable. Multidisciplinary and complete patient diagnosis allows for an
individualized and assertive approach to OSA.
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RESUMO

Apresenta-se um caso clinico de policitemia secundaria a sindrome de apneia obstrutiva do sono (SAQS), sem
patologia respiratéria concomitante. Doente do sexo masculino, com SAQS ligeira (Indice de Apneia-Hipopneia
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itemia/etiologia

= 14,8/h e dessaturacdo minima de oxigénio de 82%), funcao nasal comprometida e policitemia (hemoglobina
= 18 g/dL; hematodcrito > 50%). Iniciou tratamento com ventilacdo em pressdo positiva continua (CPAP), que
permitiu a resolucdo completa dos eventos respiratérios. Contudo, o doente referiu desconforto com o CPAP,
pelo que se realizou endoscopia do sono induzido por farmacos com poligrafia em simultaneo. Procedeu-se a re-
ducao intersticial dos cornetos inferiores por radiofrequéncia e a fisioterapia, o que melhorou significativamente
a adesdo ao CPAP, sem desconforto adicional. Ao fim de dois meses, verificou-se reducao da hemoglobina para
16,4 g/dL e do hematdcrito para 48%, ambos estaveis. Este caso reforca a importancia de uma abordagem
multidisciplinar e individualizada na avaliacdo e tratamento da SAOS.

PALAVRAS-CHAVE: Apneia Obstrutiva do Sono/complicacées; Apneia Obstrutiva do Sono/tratamento; Polic-

INTRODUCTION

Obstructive sleep apnea (OSA) is characterized by
recurrent episodes of airflow interruption and/or lim-
itation during sleep, usually accompanied by blood
oxygen desaturation or respiratory effort-related
arousals.! Polycythemia is defined as an absolute in-
crease in hemoglobin (Hb) or hematocrit (HCT), clas-
sified as primary (e.g., polycythemia vera - JAK2 mu-
tation) or secondary, such as in continuous chronic
hypoxia (CCH) and renal pathology, resulting in in-
creased erythropoiesis-stimulating factors.?2 OSA is
characterized by chronic intermittent hypoxia (CIH),
and intermittent hypoxic stress can produce second-
ary polycythemia.®

OSA and polycythemia are independently associated
with cerebrovascular diseases such as infarction, tran-
sient ischemic attack, or hemorrhagic stroke.* A previ-
ous work® suggests a significant association between
OSA and secondary polycythemia with an odds ratio
(OR) of 5.90 [95% Cl: 5.64-6.17]. Hence, OSA is now
mentioned as a cause of secondary polycythemia in
national guidelines.?

In a case report by Ptywaczewski et al,? resolution of
respiratory malfunction and polycythemia was associ-
ated with continuous positive airway pressure (CPAP)
treatment, weight loss, and improved spirometry.

Li et al®* found that only 34.2% of moderate to severe
OSA patients had average nocturnal SaO, <92%, and
only 8% of these had elevated HCT, possibly explaining
why many cohort studies fail to show an association
between untreated OSA and polycythemia.® Although
AHI does not predict polycythemia, nocturnal hypox-
emia is associated with higher HCT levels. Reduced
ventilatory CO, response during sleep decreases ven-
tilation by 15%, independent of OSA. Thus, patients
with limited oxygen reserves (e.g., respiratory or heart
disease) may have sleep-only hypoxemia. Chronic ob-
structive pulmonary disease (COPD) and smoking are
predictors of nocturnal hypoxemia.

Although there are reports of polycythemia secondary
to OSA treated with CPAP, our case is the first to show
multidisciplinary individualized treatment when CPAP
adherence is lacking.

The aim of this report was to highlight the importance
of a multidisciplinary approach for diagnosing and
treating polycythemia without concomitant respirato-
ry disease and nocturnal hypoxemia in OSA.

CASE REPORT

This case report was conducted according to the eth-
ical and legal principles of the Declaration of Helsinki
as revised in 2024.

PATIENT CHARACTERIZATION

In 2018, a 43-year-old male (180 cm; 110 kg; BMI
33.95 kg/m?) was referred to the Sleep Unit of Hos-
pital CUF Infante Santo due to suspected OSA as a
possible cause of idiopathic polycythemia (Hb 18 g/
dL, HCT >50%), requiring regular phlebotomies. The
symptoms included nasal obstruction, sneezing epi-
sodes, nocturnal awakenings, morning headaches, and
daytime sleepiness. Past medical history included he-
patic steatosis, dyspepsia, and polycythemia. The pa-
tient denied smoking, alcohol use, or other respiratory
diseases. His medications were acetylsalicylic acid 150
mg, ramipril 5 mg and alopurinol 100 mg/day

COMPLEMENTARY DIAGNOSTIC TESTS

Complementary diagnostic tests (CDT) included chest
computed tomography (CT) and, respiratory function
tests, blood gas analysis, and echocardiogram, rul-
ing out primary polycythemia. Physical examination
showed tonsillectomy, Mallampati grade IV, chronic
hypertrophic rhinitis with mild left septal deviation,
and nasal resistance was assessed using rhinomanom-
etry. The evaluation revealed mild resistance, consist-
ent with the patient’s chronic rhinitis, and slightly more



pronounced on the left side, where a nasal septum de-
viation is present. Epworth Sleepiness Scale score was
12. Imaging (paranasal sinuses (PNS) and pharynx CT
with cephalometry) revealed reduced velopharynge-
al (3 mm), retrobasilingual (6 mm), and retroepiglottic
spaces (7 mm), and an extended palate (42 mm) (Fig. 1).

Polysomnography (PSG, type Il) diagnosed mild OSA
(AHI: 14.8/h; Sa0, avg: 91%, min: 82%) with position-
al variability [supine position: 56.9/h (5.3%), left later-
al position: 7.2/h (47.6%), right lateral position: 17.8/h
(47%)). Sleep bruxism was confirmed without tempo-
romandibular disorders or micrognathia.

THERAPEUTIC APPROACH

Despite mild OSA, polycythemia justified the initia-
tion of CPAP and nasal topical corticosteroids. After
two months, CPAP therapy led to a significant reduc-
tion in respiratory events, with a residual AHI of 2.7
events/hour based on CPAP device data. However,
this residual AHI reflects only partial use, as the pa-
tient was using the device for an average of approxi-
mately 3 hours per night. Hemoglobin (16.9 g/dL) and
hematocrit (49%) levels decreased during this period.

FIGURE 1. Scheme of the clinical examinations performed on the patient

Although the treatment was effective in reducing res-
piratory events, the patient reported discomfort and
poor compliance with CPAP therapy and sought alter-
native options.

DRUG-INDUCED SLEEP ENDOSCOPY
(DISE) WITH SIMULATION BITE AND
POLYGRAPH

To evaluate an alternative mandibular advancement
device (MAD), we performed DISE with polygraphy
(PG, type lll) and simulated the MAD using maximum
comfortable protrusion (MCP) registration (George
Gauge; Scheu Dental). The MCP was set at 60% of
the maximum protrusion, recorded with an additional
elastomer (Elite HD+; Zhermack).

DISE lasted 20 minutes under propofol (2.0-3.0 mcg/
mL), monitoring Bispectral Index (BIS) and, SaO,, heart
rate (HR), and blood pressure (BP). Airway collapse was
classified using the velum, oropharyngeal lateral walls,
tongue base, epiglottis (VOTE) system.® With MCP
and BIS 49-63, partial anteroposterior collapse at the
tongue and epiglottis persisted, SaO, 85-91%, HR 100



bpm, one apnea (12.6 s), and one hypopnea. Without
MCP, in the dorsal decubitus (DD) position, BIS 62, to-
tal anteroposterior collapse at the velum, tongue, and
epiglottis was observed (Fig. 2), SaO, 80%-87%, HR
143 bpm, two apneas (one lasting 89.2 s), one mixed
apnea, and one hypopnea (Fig. 3).

OUTCOME AND FINAL APPROACH

These findings suggest poor suitability for MAD. The
patient underwent radiofrequency turbinate reduction
without complications and physiotherapy to improve
CPAP adherence. The protocol included breathing re-
training and CPAP education over five weekly 30-min-

FIGURE 2. Scheme performed with upper airway collapses, oximetry, and BIS performed with and without recording maximum comfortable

mandibular protrusion during DISE.

FIGURE 3. The epoch of the polygraph reading performed during DISE with the recording of comfortable mandibular protrusion position

placed on the patient.



ute sessions. After two months, CPAP adherence was
successful, and further reductions in Hb (16.4 g/dL)
and HCT (48%) were achieved. The patient demon-
strated good adherence to CPAP with usage exceeding
7 hours per night, resolution of the residual respiratory
events index (data from the CPAP’s software showing
a residual AHI of 1.4/h), and no reported side effects.

DISCUSSION

OSA (HYPOXEMIA) AND POLYCYTHEMIA
RELATIONSHIP

OSA with obesity and nocturnal hypoxemia were iden-
tified as the causes of secondary polycythemia. Al-
though hematological guidelines recommend OSA as-
sessment in polycythemia,” studies have indicated that
clinically significant polycythemia is uncommon in pa-
tients with OSA. Nguyen et al” reported only 9.59% of
patients with OSA had HCT 248%, and Li et al®* found
only 8% had polycythemia-Hb and 5.3% had poly-
cythemia-HCT, similar to our findings. Despite mild
OSA, our patient fits the profile of young obese males
more prone to secondary polycythemia.? Ptywacze-
wski et al? described a patient with severe OSA (RDI
60/h), high Hb (19.41 g/dL), and HCT (58.11%), who
improved after CPAP and weight loss, reducing Hb and
HCT to 15.6 g/dL and 45.9%, respectively. Our patient
achieved similar results, without significant weight loss
(180 cm; 107 kg; BMI 33 kg/m?).

ALTERNATIVES TO CPAP

Recently, bite simulation in DISE has allowed for bet-
ter MAD indication.’® However, the DISE in this case
showed persistent collapse, suggesting poor MAD re-
sponse. Additionally, nasal obstruction, which is a com-
mon contributor to OSA, limits CPAP tolerance. Treat-
ment of nasal obstruction improves CPAP adherence.!
After turbinate reduction and physiotherapy, our pa-
tient adapted well to CPAP therapy, confirming the role
of educational strategies in improving adherence.?

CONCLUSION

A combined approach of CPAP, turbinate reduction,
and physiotherapy was effective for both OSA and
polycythemia resolution. Multidisciplinary evaluation
optimizes personalized treatment and outcomes.
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