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SUMMARY

Obstructive Sleep Apnea (OSA) results from uppeways (UA) collapse during sleep. It
represents an increasing well recognized pathcdsggciated with many diseases.

Here we describe the application of a database {@B)atients with OSA syndrome (OSAS).

This work has different goals: to facilitate a gagdformity of the clinical assessment, to allowe th
use of the application even by non-ENT Specialisisgvaluate the results of medical and/or
surgical treatments, to enable a statistical metdyais built upon the information retrieved from
the data collected in many OSAS Medical Centreswiiause it.

KEY WORDS:OSA, OSAS, Database, Software, Statistics.

INTRODUCTION

Obstructive Sleep Apnea (OSA) is characterized egumrent episodes>%/h) of apnea or
hypopnoea caused by partial or complete obstructibrthe upper airways (UA). From an
epidemiological point of view, its incidence isigsited to be 2% in women and 4% in men. This
means that in Italy about 623.200 women and abdil91100 men are affected by it. However,
OSA represents a major problem not only for itsisdaenpact but also from the health point of
view. There is a recognized association between @84 metabolic syndrome, designated
syndrome Z. It is now widely accepted that this pathology hasultifactor etiology and hence has
to be treated with a multidisciplinary approach.

Since 2002, at the ENT Unit of the University oeisa, an outpatient Clinic for OSA surgery is
operating. Here patients sent by GPs or also by-EMNh specialists as the Neurologist,
Pneumologist, Endocrinologist, Cardiologist areleated.

At the very beginning, the implementation of a 8ase (DB) exclusively devoted to the OSAS
patient was suggested by the need to collect thenpainformation (personal data, clinical
investigations) and to record the surgical follop-éfterwards, it was decided to develop a tool
useful also for other Specialists and able, atdfume time, to store some data with the related
parameters, to automatically calculate some indexed to extract homogeneous data for
subsequent statistical analysis. This compelledptiogrammer to build not a simple desktop DB
but a real DB application.

Purpose of this the work is to illustrate the “OSp&ient” application.



METHODS
The DB was implemented with Microsoft Access Dasabapplication for Windows suite (2002-
2003 version and 2007 versioi) a powerful and versatile software that allowsisty managing,
importing or linking data (even stored in other laggiions or databases). The numerous and simple
tools supplied by Access were integrated with nemehisticated programming languages, as for
example the Structured Query Language (S&Land Visual Basic for Applications (VBA}™,
The main objective was to design an applicatio®Bfwhich, automating quite all the operations
employed to manage a DB, turns a complex set dfucisons and commands into simple
operations approachable even by inexperienced.users
The main form of the DB was designed taking intosideration the wide spectrum of data to store
and also the necessity to offer an intuitive amap$e tool of work. It consists of three sections:

» the first one dedicated to manage the availablernmtion (inserting, updating and

extracting data);
» the second one to consult the data in respecetsitigle patient;

» the third one for programming and scheduling thgesty.

DISCUSSION

A DB is a structured and ordered collection of mfiation closely related to each other, stored on a
mass storage device (eg a hard disk), organizetbte, manage, update and retrieve large amount
of data. When these operations on data are autdrbgitthe means of programming, so as to turn a
complex set of instructions and commands into sngaitions performable even by inexperienced
users, you get a very sophisticated type of DBeddIDB application”. The project named “OSAS
patient” belongs to this category of DB and was lenmented using Microsdtt Office Access
software for the Windows desktop platform. Spedificthe management of relational DB, Access
was chosen in the 2002-2003 version because wiitlysed and also for the fact that provides,

among others, tools such as:

* Referential Integrity

* Active Data Object (ADO)

e Structured Query Language (SQL)

» Visual Basic for Applications (VBA)

* Object Linking and Embedding (OLE)
* Automatic Data Processing (ADP)



The DB Application “OSAS patient”, in fact, was dgsed and implemented to meet not only the
initial objectives of the project, but also thobatthave become necessary during its development.
By launching the application it appears a sag#éadtion of the head and neck (Fig. 1). This initial
screen was designed in order to remind the non-Epdcialists involved in the diagnostic-
therapeutic process that OSAS is a disease stramggciated with upper airways patency and
hence the otorhinolaryngologist’s evaluation isadsolutely indispensable step.

By clicking on this image, the main form (Fig. 2divided into three sections, opens. The first
section allows accessing the patient’s personatimdition and also the investigations necessary for
the clinical assessment; besides, it offers thsipiisy to extract all the information concernitige
patient in Excel format. The second and the thactisns of the form are conceptually equivalent:
both allow retrieving the data through the meanthefso-called “report”. A report, in fact, shows
selected records in a user-designed format (thadbrs predefined by the programmer in response
to user’s needs) and allows to print data streaxisacted from one or more forms or queries. In
our case, there are two types of reports: thoseded to the patient (clinical history, first fol-

up, etc.) and those to the planning of the surgitatlventions (surgeries selected by date, etc..)

By clicking on the icon "Insert and up-to-date patidata” it is possible to access into the area
reserved to the personal data of the patient asitidri clinical-instrumental evaluation (Fig. 3).

The user is supplied with several tools to entpdate and store the information, but also to link
each record to an external file, such as, for exeyjmg medical record. The first clinical data
evaluated are weight and height of the patient, BMitomatically calculated by the application),
neck and waist circumference. It is well known,fact, that obesity is the major risk factor for
OSAS™. In subjects with BMI (Body Mass Index) > 30 tmeidence of sleep apnea reaches 40-
60% and the circumference of the neck is the pammtieat best correlates to obesity OSASAs
mnemonic help, by positioning the mouse on theesmonding field, the measures considered
pathological by the literature are suggested. Atsothe Epworth Sleepiness Scale (ESS) it is
immediate to read that a score > 10 is consideagiofogic'®. Then polysomnographic data and
cephalometric values can be entered. For the laitdy some parameters were implemented, in
particular, we reported the analysis of the Stahfgroup: SNA, SNB, SNP-P, MP-H. Also for
these parameters, the application automaticallgestg the standard value (a deviation of + / - 2
represents the range of normality).

Endoscopic examination with Muller manoeuvre offerdetailed description of the various sites of
the UA and also the possibility to enter the défarlevels and types of obstruction according & th
Sher classificatiot**> Alongside these data, Friedman stagifigan be entered as well as the

Mallampati score. Nasal evaluation may be compldtgdhe results of skin prick tests and by



rhinomanometry. The most recent literature confithesimportance of a complete nasal evaluation,
considering that the combination of high Mallampstore and nasal obstruction represents a
greater risk factor for worsening of OSA as welbgsredisposing factor for OSAS™

Finally, a field dedicated to sleep endoscopyaiftied out, is available. There is also a freedfiel
enter data for dental evaluating. As a further halpthe middle part of this form, the sliglty
modified surgical algorithms suggested in the “@liites in ENT OSA Surgery™® were
embedded.

Clinical assessment, OSA staging, nasal evaluaiahthe possibility to follow widely accepted
surgical algorithms should ensure uniformity in th&gnostic-therapeutic process.

The patient form is then completed by consideratiom the therapeutic planning and by four pages
dedicated: the first to the metabolic assessmettiepatient (Fig. 4) and the last three to his/her
follow up (Fig. 5). These pages were included cheseveral goals. One of the first objectives of
the DB, in fact, is to improve quality and unifotgnof the diagnostic process of the Italian Medical
Centers involved in OSAS; another goal is to haveiseful tool not only for the ENT specialists
but also for other specialists who deal with OSABIs suggested us to insert the metabolic form,
which allows the storage of routine blood testsG=valuation, Holter trace, some hormones such
as leptin and ghrelin, and the dosage of the inflatory cytokines such as ILB1IL-6 and TNFe.

As it is now well known, sleep loss is associateth & dysregulation of neuroendocrine control of
appetite with a reduction of the satiety factoptile, and an increase in the hunger-promoting
hormone, ghreli®. Finally, the follow-up consists of three cliniaaintrols at 6, 12 and 36 months.
A right evaluation to define success of variougygal procedures, in fact, should provide a follow-
up not limited to just 6 but extended to 36 monthseach control, the same clinical-instrumental
tests applied during the first observation are agga

Besides, in compliance with privacy laws, the DBiistected by password.

Finally, from the statistical point of view, a vestructured analysis has been already designed. The
possibility, in fact, to easily convert data storedAccess to standard Excel format (see the Excel
icon in Fig. 2), will supply not only a large ammwf data but also homogeneous information.
Even from several OSAS Centers, the method usedltect the data allows overcoming some of
the recognized problems of retrospective meta-aealy

The DB application has been registered with theyigpt number DEP634353565069085969.

CONCLUSIONS
The main objective in designing the DB presente heas to supply the ENT Specialists and all

the other Colleagues involved in the therapeuttt @dagnostic process of OSAS patient with a very



simple and intuitive tool. Despite the ease of ubkis DB application goes far beyond the plain
storage of the patient personal data or of highagical and therapeutic follow-up.

The expected effects from distributing the DB arenore homogeneous behaviour in the diagnostic
planning; improvement of the diagnostic accuracyingreased collaboration among the Specialists
of different branches both for health and reseat@hrationalize the costs linked to the diagnostic
step; and finally, the possibility to collect déb& homogeneous and consistency statistical arglysi
For the treatment of OSAS multidisciplinarity iseded so the health and quality of life of these
patients can best be served. The application ofspé&ifically dedicated to OSAS can offer a

vigorous contribute.

ACKNOWLEDGEMENTS
Thanks to the Italian ORL Society OSAS Study Gr¢Mp De Benedetto, D. Passali, A. Serra, G.

Sorrenti, C. Vicini) for the support done.



REFERENCES

1) Carneiro G, Fontes FH, Togeiro SM. Metabolic congeges of untreated obstructive sleep
apnea syndrome. J Bras Pneumol. 2010;36:43-6.

2) Feddema H. Microsoft Access Version 2002 Inside ®litrosoft Press, 2002.

3) Salvaggio A. Access: Programmazione VBA. Milan: FAZDO05.

4) Viescas JL. Maschere con Access. Microsoft PredanlVMondadori Informatica, 2005
5) MacDonald M. Access 2007: The Missing Manual. OlRRé¥ledia, Inc, 2006.

6) Viescas JL, Conrad J. Microsoft Office Access 20&ide Out. Microsoft Press, 2007.
7) Viescas JL. Query con Access. Microsoft Press. iMiMondadori Informatica, 2005.
8) Ferrero M. Laboratorio di SQL. Milan: Apogeo, 2002.

9) Viescas JL. Report con Access. Microsoft Press aiMiMondadori Informatica, 2005.

10)Feddema H. Access 2007TM VBA Bible For Data-Cenificrosoft Applications. Wiley,
2007.

11)Chin K. Sleep apnea syndrome and obesity hypoagiotil syndrome. Nippon Rinsho 2009;
67:350-55.

12)Acioglu E, Yigit O, Volkan Sunter A, Tgin U, Bercik inal B, Sahin M. Obesity and
obstructive sleep apnea syndrome. J Otolaryngoti ek Surg.2010;39:744-51.

13)Collop NA, Anderson WM, Boehlecke B, Claman D, G@dy R, Gottlieb DJ, Hudgel D,
Sateia M, Schwab R; Portable Monitoring Task Fartéhe American Academy of Sleep
Medicine Clinical guidelines for the use of unatted portable monitors in the diagnosis of
obstructive sleep apnea in adult patients. Portifaeitoring Task Force of the American
Academy of Sleep Medicine. J Clin Sleep Med 200/33:47.

14)Sher AE, Thorpy Mj, Shprintzen RJ, Spielman AJ, & B, McGregor PA. Predictive
value of Miller maneuver in selection of patientsr fuvulopalatopharyngoplasty.
Laryngoscope 1985;95:1483-87.

15)Sher AE. Obstructive sleep apnea syndrome: a comgbsorder of the upper airway.
Otolaryngol Clin North Am.1990;23:593-608.



16)Friedman M, lbrahim H, Joseph NJ. Staging of olasive sleep apnea/hypopnea syndrome:
a guide to appropriate treatment. Laryngoscope ;40@4454-59.

17)Rodrigues MM, Dibbern RS, Goulart CW. Nasal obdtacand high Mallampati score as
risk factors for Obstructive Sleep Apnea. Braz driiholaryngol. 2010;76:596-99.

18)Zhu H, Feng Y, Zhao C. The impact of nasal obsioacon OSAHS. Lin Chung Er Bi Yan
Hou Tou Jing Wai Ke Za Zhi. 2010;24:547-48.

19)Vicini C. Linee Guida in Roncochirurgia ORL. Argontedi Acta Otorhinolaryngologica
Ital 2007;1:29-54.

20)Knutson KL, Van Cauter E. Association between slss and increased risk of obesity
and diabetes. Ann NY Acad Sci 2008;1129:287-304.



Fig. 1 Sagittal section of the head and neck: start-um foir the DB
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Fig. 2Main form of the DB
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Fig. 3 Area for personal data and clinical-instrumentaleation
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Fig. 4 Metabolic assessment of the patient
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Fig. 5Follow-up form
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