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Abstract: Obstructive sleep apnea (OSA) has been known to 
mankind since ancient times. Medical documents from 2000 
years ago that have been found contain information describing 
severe snoring (apnea) characteristic of OSA. In order to obtain 
the information targeted research was carried out in the Scientific 
databases PubMed, Scopus, ScienceDirect, Web of Science. „His-
tory of OSA”, „CPAP”, „Polysomnography” keywords were used 
in for the search.  
The aim of this article is to present the historical development of 
methods for diagnosis and treatment of OSA. In 1981 Sullivan et 
al. published in the Lancet scientific paper on Obstructive Sleep 
Apnea “ Reversal of obstructive sleep apnea by continuous air-

way pressure applied through the nares “ . At the end of the XIX 
th century, the term “Pickwickian syndrome” was introduced in 
the medical literature. In 1965, the polysomnographic unit was 
created and for the first time, with the help of electronic device, 
sleep apnea was registered in patients. Eventually ambulatory 
sleep testing was introduced as an alternative to polysomnogra-
phy. Apnea Graph is a new innovative ambulatory sleep analysis 
tool that identifies the location of snoring obstruction and OSA. 
It also determines the type of OSA. In 1981, the first CPAP for 
treatment OSA was created. Sullivan’s findings prove that CPAP 
is a very effective device for treating OSA.
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Introduction 
Obstructive sleep apnea ( OSA ) has been known to 
mankind since ancient times. Medical documents 
from 2000 years ago that have been found con-
tain information describing severe snoring (apnea) 
characteristic of OSA. In 1981 Sullivan et al . pub-
lished in the Lancet scientific paper on Obstructive 
Sleep Apnea „Reversal of obstructive sleep apnea 
by continuous airway pressure applied through the 
nares“. (1)

The aim of this article is to present the historical 
development of methods for diagnosis and treat-
ment of OSA .

Materials and methods 
in order to obtain the information targeted research 
was carried out in the Scientific databases Science-
Direct, Web of Science, PubMed, Scopus. „History 
of OSA”, „CPAP”, „Polysomnography” keywords 
were used in for the search.  

Results and discussions
at the end of the XIX th century, the term „Pick-
wickian syndrome” was introduced in the medical 
literature. Symptoms of OSA have been described 
with this syndrome. Pickwick syndrome describes 
the symptoms of apnea in obese patients. The 
authors concluded that OSA research should be 
directed not only to patients with obesity, but also 
to patients with airway obstruction and sleep-disor-
dered breathing. (2, 3, 4, 5)

In 1965, the polysomnographic unit was created 
and for the first time with the help of electronic 
device sleep apnea was registered in patients. 
During the 1960s many studies have described 
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concomitant diseases associated with Obstructive 
Sleep Apnea. It was found that, in addition to the 
obesity factor, obstructive sleep apnea is also influ-
enced by other concomitant diseases.

In 1970 The scientific researcher from Toronto, 
Canada Phillipson E. studied respiratory control in 
dogs. Sullivan K. followed in his footsteps and in 
1976 in Sydney, Australia did scientific research, 
studying the mechanisms of REM sleep, hypocap-
nia and hypercapnia. Sullivan K. in 1979 invented 
a mask for dogs that supplies air or medical gas 
during apnea. (1) Later, as a result of experiments 
with dogs in laboratory conditions, a mask was 
invented that can also be used by people with OSA 
. The masks that are made are created individually 
for each patient. First an impression of the patient’s 
nose and the area around it was taken. After that 
plaster casts were made, and then a fiberglass 
mask equipped with an air inlet and outlet. Patients 
stayed overnight with this mask while having a 
constant source of positive airway pressure that 
was subject to regulation. In 1981, the first CPAP 
for treatment OSA was created. Sullivan with his 
findings proves that CPAP is an extremely good 
alternative for the treatment of OSA much more 
painless and acceptable to patients, compared to the 
tracheotomy method used in the past.

William Dement is the founder of the first sleep 
medicine clinic established at Stanford University, 
California, USA in 1970. In the period from 1975 
to 1985, scientists studying OSA patients published 
over 319 scientific articles. During this period, a 
very important case related to the position of the 
airway obstruction was discussed and resolved. 
As a result of the studies, the scientific researchers 
came to the conclusions that the obstruction of the 
respiratory tract occurs in the oropharynx.

Young et al. conducted an epidemiological study 
on OSA, concluding that OSA occurs in 4% 
of middle-aged men and 2% of women. Seven 
years later, the authors described the relationship 
between Obstructive Sleep Apnea and hypertension 
as a comorbidity. (6)

In 2001, scientific studies were conducted, the 
results of which described the relationship between 
stroke, coronary heart disease, heart failure and 
severe forms of obstructive sleep apnea.

A number of modern authors consider polysom-

nography to be one of the most useful and accessi-
ble methods in the diagnosis of OSA both in adults 
(7, 8, 9, 10, 11) and in children (12, 13, 14, 15). B. 
A. Stuck and J. T. Maurer (2017) systematized the 
new scientific literature on the diagnosis of OSA 
in childhood. (16, 17) Polysomnography (PSG) 
performed in the sleep laboratory is used as the 
reference standard for the diagnosis of OSA. Pol-
ysomnography measures several sleep variables, 
one of which is the apnea-hypopnea index (AHI) 
or respiratory disturbance index (RDI). Diagnosis 
with a polysomnograph is also carried out at home. 
(18) Ambulatory sleep testing is introduced as an 
alternative to polysomnography. Apnea Graph is 
a new innovative ambulatory sleep analysis tool 
that identifies the localization of snoring obstruc-
tion and OSA and determines the type of OSA 
(obstructive or central). In Apnea Graph is about 
combining a polysomnographic sleep study with 
nasopharyngeal air pressure recording. The essen-
tial features of the method are the following: sleep 
study, validated against complete polysomnogra-
phy; localization of the level of obstruction during 
sleep in order to improve the diagnosis and the 
results of surgical treatment; no technical assis-
tants are needed to perform the study and no sleep 
medicine doctors to interpret the results; Apnea 
Graph is performed in an ambulatory setting and 
the method is more cost-effective than conven-
tional polysomnography. Other methods used for 
diagnosis and supporting the diagnosis of OSA are: 
Nasal endoscopy, Acoustic rhinometry, Anterior 
active rhinomanometry, Acoustic pharyngometry, 
Image diagnostics – orthopantomography, comput-
ed tomography, magnetic resonance tomography.

The gold standard for the treatment of obstructive 
sleep apnea is continuous positive airway pressure 
(CPAP). Other methods used for the treatment of 
Obstructive Sleep Apnea are: Intraoral devices 
for the treatment of Obstructive Sleep Apnea and 
surgical treatment – uvulopalatopharyngoplasty, 
maxillo-mandibular advancement, maxillo-facial 
orthognathic surgery, mandibular osteotomy, dis-
traction osteogenesis. Ratneswaran  D., Cheng M. 
et al. described in their scientific work in 2023 an 
innovative method for the treatment of obstructive 
sleep apnea (OSA) by stimulation of the hypoglos-
sal nerve (HNS). With their research, the authors 
prove that home transcutaneous electrical stimula-
tion (TESLA) will control sleep apnea and provide 
health benefits.(19)
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Conclusions
Sleep disorders, including Obstructive Sleep 
Apnea, are extremely common in the human 
population. This has necessitated in the past and 
in our time the development of methods for the 
diagnosis and treatment of OSA. Historically, with 
the development of technology, various methods 
for the diagnosis and treatment of obstructive sleep 
apnea have been developed and perfected. Modern 
diagnostic devices today support disease screening 
and improve patients’ quality of life.

Financial discloser: This study is financed by 
the European Union-NextGenerationEU, through 
the National Recovery and Resilience Plan of the 
Republic of Bulgaria, project No. BG-RRP-2.004-
0009-C02.

REFERENCES
1. Sullivan CE, Issa FG, Berthon-Jones M, Eves L. Reversal of 

obstructive sleep apnea by continuous positive airway pressure 
applied through the nares. Lancet. 1981 Apr 18;1(8225):862-5. 
doi: 10.1016/s0140-6736(81)92140-1. PMID: 6112294.

2. PICKWICKIAN syndrome. Br Med J. 1958 Oct 18;2(5102):964. 
PMID: 13584818.

3. CAYLER GG, MAYS J, RILEY HD Jr. Cardiorespiratory 
syndrome of obesity (Pickwickian syndrome) in children. 
Pediatrics. 1961 Feb;27:237 -45. PMID: 13691788.

4. NOUAILHAT F. [Obesity, cardiorespiratory insufficiency and 
somnolence. (Pickwickian syndrome)]. Fr Med. 1960 Dec;23:607 
-10. French. PMID: 13729690.

5.  PINO G, CAMPUS S. [Cardio-respiratory insufficiency in 
obesity (Pickwickian syndrome)]. Folia Endocrinol Mens 
Incretologia Incretoterapia. 1960 Dec;13:796-819 . Italian. 
PMID: 13735871.

6. Young T, Peppard PE, Gottlieb DJ. Epidemiology of obstructive 
sleep apnea: a population health perspective. Am J Respir Crit 
Care Med 2002;165:1217–39 )

7. Bosi M, De Vito A(2), Vicini C(3), Poletti V(1). The role 
of compact polysomnography/polygraphy in sleep breathing 
disorder patients’ management. Eur Arch Otorhinolaryngol. 2017 
Apr;274(4):2013-2028.

8. Kapur VK, Auckley DH( 2), Chowdhuri S(3), Kuhlmann DC(4), 
Mehra R(5), Ramar K(6), Harrod CG(7). Clinical Practice 
Guideline for Diagnostic Testing for Adult Obstructive Sleep 
Apnea: An American Academy of Sleep Medicine Clinical 
Practice Guideline. J Clin Sleep Med. 2017 Mar 15;13(3):479-
504.

9. Kim J, Kim T( 1), Lee D(1), Kim JW(2), Lee K(3). Exploiting 
temporal and nonstationary features in breathing sound analysis 
for multiple obstructive sleep apnea severity classification. 
Biomed Eng Online. 2017 Jan 7;16(1):6. doi: 10.1186/s12938-
016-0306-7

10. Milkov M. Diagnosis of sleep disorders. – International Bulletin 
of Otorhinolaryngology, Varna, 5, 2009, 4, 31-35.

11. Milkov M. Esophageal manometry - a method for topical diagnosis 
of snoring. International Bulletin of Otorhinolaryngology, Varna, 
6, 2010, 1, 48-52

12. Kaditis AG, Alonso Alvarez ML, Boudewyns A, Alexopoulos EI, 
Ersu R, Joosten K, Larramona H, Miano S, Narang I, Trang H, 
Tsaoussoglou M, Vandenbussche N, Villa MP, Van Waardenburg 
D, Weber S, Verhulst S. Obstructive sleep disordered breathing 
in 2- to 18-year-old children: diagnosis and management. Eur 
Respir J. 2016;47(1):69-94

13. Landry SA, Joosten SA, Eckert DJ, Jordan AS, Sands SA, 
White DP, Malhotra A, Wellman A, Hamilton GS, Edwards BA. 
Therapeutic CPAP Level Predicts Upper Airway Collapsibility in 
Patients With Obstructive Sleep Apnea. Sleep. 2017 Jun 1;40(6). 
doi: 10.1093/sleep/zsx056.

14. Sommer UJ, Heiser C, Gahleitner C, Herr RM, Hörmann K, Maurer 
JT, Stuck BA. Tonsillectomy with Uvulopalatopharyngoplasty in 
Obstructive Sleep Apnea. Dtsch Arztebl Int. 2016 Jan 11;113(1-
02):1-8.

15. Verse T, Stuck BA. Modern Modifications of 
Uvulopalatoparyngoplasty. HNO. 2017;65(2):90-98.

16. Sommer UJ, Heiser C, Gahleitner C, Herr RM, Hörmann K, Maurer 
JT, Stuck BA. Tonsillectomy with Uvulopalatopharyngoplasty in 
Obstructive Sleep Apnea. Dtsch Arztebl Int. 2016 Jan 11;113(1-
02):1-8.

17. Pavelec V, Rotenberg BW( 2), Maurer JT(3), Gillis E(4), Verse 
T(5). A novel implantable device for the treatment of obstructive 
sleep apnea: clinical safety and feasibility. Nat Sci Sleep. 2016 
May 4;8:137 -44.

18. Medical Advisory Secretariat. Polysomnography in patients with 
obstructive sleep apnea: an evidence-based analysis. Ont Health 
Technol Assess Ser. 2006;6(13):1-38. Epub 2006 Jun 1. PMID: 
23074483; PMCID: PMC3379160.

19. Ratneswaran D, Cheng M, Nasser E, Madula R, Pengo M, Hope 
K, Schwarz EI, Luo Y, Kaltsakas G, Polkey MI, Moxham J, Steier 
J. Domiciliary transcutaneous electrical stimulation in patients 
with obstructive sleep apnea and limited adherence to continuous 
positive airway pressure therapy: a single-centre, open-label, 
randomized, controlled phase III trial. EClinicalMedicine. 2023 
Aug 3;62:102112. doi: 10.1016/j.eclinm.2023.102112. PMID: 
37654667; PMCID: PMC10466238.

Contribution of authors: The authors confirm 
contribution to the paper as follows: study concep-
tion and design: G. Georgieva, M. Stoykov, S. Bay-
cheva, M. Milkov; data collection: S. Baycheva, G. 
Georgieva, M. Stoykov, M. Enchev; analysis and 
interpretation of results: G. Georgieva, M. Enchev, 
M. Stoykov. All authors reviewed the results and 
approved the final version of the article.

Conflict of interests: The authors have no conflicts 
of interest to declare. All co-authors have seen and 
agree with the contents of the article and there is 
no financial interest to report. We certify that the 
submission is original work and is not under review 
at any other publication.

Acknowledgments: The authors of the study 
express their gratitude to the Academic Board of 
Directors of the Faculty of Dental Medicine and 
Medical University – Varna


