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Abstract
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General anesthesia is a well-documented therapeutic option for the provision of dental treatment,
particularly in patients with special healthcare needs and uncooperative pediatric patients. Objec-
tives: This retrospective study aimed to analyze the characteristics of dental general anesthesia
(DGA) procedures for uncooperative patients of all ages in a tertiary healthcare facility, Clinical Hos-
pital Dubrava, in Zagreb, Croatia. Material and methods: The hospital records for the patients treat-
ed for various dental reasons under GA were obtained at the Clinical Hospital Dubrava in Zagreb,
Croatia. Results: Between 2014 and 2019, a total of 810 DGA procedures were performed including
697 patients. The median age was 18 years. Almost half of the patients referred to undergo DGA pro-
cedures were from the City of Zagreb and Zagreb County, 27.8% (N=225) and 21.0% (N=170), re-
spectively. More than 90% of patients undergoing DGA procedures were referred with 1 to 3 medi-
cal conditions. 47.9% of patients had 1 to 3 dental conditions, of which caries was the most common
condition (95.7%). The mean waiting time (¢SD) was 113.06 (£62.62) days. 90 patients (14.8%) were
referred for dental procedures under GA more than once, accounting for 203 procedures (25.1%).
Conclusions: DGA remains a single dental treatment option for specific individuals. There is an insti-
tutional and, also, an organizational need to address the long waiting times and high repeated DGA
rates.
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Introduction

Patients with special healthcare needs often require a dif-
ferent approach to dental treatment. These adjustments are
intended to address and accommodate their physical, men-
tal, emotional, sensory, cognitive, behavioral, or develop-
mental disabilities (1). Successful outpatient treatment can
be achieved solely through behavioral control methods in a
particular portion of these patients. However, pharmacolog-
ical premedication, conscious sedation, or general anesthe-
sia may be required for performing dental care in individuals
that could not be treated otherwise (2,3).

General anesthesia (GA) is a well-documented therapeu-
tic option for the provision of dental treatment, not only for
special healthcare patients but also for uncooperative pedi-

Uvod

Pacijenti s posebnim zdravstvenim potrebama cesto treba-
ju drukdiji pristup stomatoloskom lijecenju koji je usmjeren na
rjeSavanje i prilagodavanje dentalnog zahvata prema njihovim
tjelesnim mentalnim, emocionalnim, senzornim, kognitivnim,
bihevioralnim ili razvojnim potesko¢ama (1). Uspjesno izva-
nbolnicko lije¢enje odredenog dijela pacijenata iz te skupine
moze se postidi isklju¢ivo metodama kontrole ponasanja. No
katkad moze biti potrebna i farmakoloska premedikacija, svje-
sna sedacija ili opca anestezija za provodenje dentalne skrbi kod
pacijenata koji se ne mogu lijeciti na drukdiji nacin (2, 3).

Op¢a anestezija (OA) provjerena je terapijska metoda u
stomatoloskom lije¢enju, ne samo za pacijente s poteskoca-
ma u razvoju, nego i za nekooperativne pedijatrijske pacijen-
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atric patients and for the provision of complex dental treat-
ments in any age group (4,5). The greatest advantage of GA
in the population of special healthcare needs patients is the
possibility of providing comprehensive treatment in a single
visit, thus reducing the number of appointments and visit-re-
lated stressful events (6). Additionally, studies conducted by
parental surveys over the past decades suggest a positive trend
in parents’ perception toward pharmacological approaches to
behavior management in the form of sedation or GA. This is
likely due to better information on GA risks and knowledge
of favorable dental procedure outcomes (7-10).

GA is the the last resort in patient care due to some or-
ganizational and technical requirements and the risk of com-
plications. Furthermore, in terms of provided care, clinical
procedures conducted in GA are also generally more radi-
cal, i.e., extraction of a questionable tooth/teeth opposing a
less invasive procedure such as endodontic treatment (2). In
fact, despite a continuous progress in preventive and restor-
ative dentistry, tooth extraction remains on the rise in special
healthcare needs of pediatric patients compared to healthy
children of similar age (11-13). This difference is mainly ob-
served in children with intellectual disabilities (11).

The definition of factors preventing successful outpatient
care in this patient group is needed for better GA patient se-
lection and treatment prioritization, thus indirectly reducing
the risk of GA complications and healthcare system burden
(14). Since the treatment under GA remains a single option
for the provision of dental care for certain individuals, it is
necessary to recognize, prioritize and timely provide a safe
and effective treatment (15-17).

This retrospective study aims to analyze the characteris-
tics of dental general anesthesia (DGA) procedures for man-
aging patients primarily classified as “uncooperative” in a ter-
tiary healthcare facility.

Material and methods

Study design and ethical considerations

This study was designed as a retrospective study analyzing
data on DGA procedures from a single tertiary healthcare fa-
cility. The hospital records for the patients treated for various
dental reasons under GA were obtained at the Clinical Hos-
pital Dubrava in Zagreb, Croatia. Different procedures were
conducted between January 2014 and December 2019. The
Ethics Committee of the Clinical Hospital Dubrava (CHD)
approved this research (Approval No. 2018/0905-07).

Study population

The study included hospital records on 810 DGA proce-
dures for managing 697 patients. The primary criteria for the
procedure inclusion in the analysis was that the dental treat-
ment was performed exclusively under general endotracheal
anesthesia for managing uncooperative patients. Thus, proce-
dures in short-term inhalation and/or intravenous anesthesia,
or GA procedures for managing cooperative patients (e.g.,
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te te za one kojima su potrebni slozeni stomatoloski zahvati
u bilo kojoj dobnoj skupini (4, 5). Najve¢a prednost postup-
ka u op¢oj anesteziji u populaciji pacijenata s potesko¢ama u
razvoju jest moguénost obavljanja cjelovitog tretmana u jed-
nom posjetu te smanjenje broja dolazaka i stresnih situacija
povezanih sa stomatoloskim zahvatom (6). Dodatno, istrazi-
vanja provedena u roditeljskim anketama tijekom proteklih
desetlje¢a upucuju na pozitivan trend u percepciji roditelja
o koristenju farmakoloskih metoda premedikacije kako bi se
postigla kontrola ponasanja, najcées¢e u obliku sedacije ili op-
¢e anestezije. To je vjerojatno rezultat bolje informiranosti o
rizicima opce anestezije i povoljnim ishodima takvih stoma-
toloskih zahvata u navedenoj skupini pacijenata (7 — 10).

Op¢a anestezija svakako ostaje zadnja terapijska metoda
za dentalne zahvate kako zbog organizacijsko-tehnickih za-
htjeva tako i zbog rizika od komplikacija. Nadalje, kad je ri-
je¢ o pruzenoj skrbi, klinicki postupci koji se provode u op-
¢oj anesteziji takoder su radikalniji, kao $to je vadenje zuba s
upitnom prognozom u odnosu prema manje invazivnom en-
dodontskom tretmanu (2). Zapravo, unato¢ stalnom napret-
ku u preventivnoj i restaurativnoj stomatologiji, vadenje zuba
i dalje je u porastu kod pedijatrijskih pacijenata s poteskoca-
ma u razvoju u usporedbi sa zdravom djecom sli¢ne dobi (11
— 13). Ta se razlika uglavnom uocava kod djece s intelektual-
nim potesko¢ama (11).

Definiranje ¢imbenika koji sprjecavaju uspjesnu izvan-
bolnicku skrb u navedenoj skupini pacijenata nuzno je za bo-
lji probir pacijenata za postupak u opéoj anesteziji i odredi-
vanje prioriteta u lije¢enju, ¢ime se neizravno smanjuju dva
rizika — komplikacija opée anestezije te opterecenje zdravstve-
nog sustava (14). Kako lije¢enje u opéoj anesteziji ostaje jedi-
na opcija za pruzanje dentalne skrbi za odredene pojedince,
potrebno ih je prepoznati, odrediti prioritete i na vrijeme osi-
gurati siguran i uc¢inkovit tretman (15 — 17).

Cilj ove retrospektivne studije je analizirati karakteristike
dentalnih zahvata u op¢oj anesteziji (DOA) provedenih u ter-
cijarnoj zdravstvenoj ustanovi na pacijentima koji su primar-
no klasificirani kao ,,nekooperativni”.

Materijal i metode

Dizajn istraZivanja i eticka razmatranja
Ovo istrazivanje osmisljeno je kao retrospektivna studija

u kojoj su analizirani podatci o zahvatima u op¢oj anesteziji
iz jedne ustanove tercijarne zdravstvene skrbi. Bolnicki karto-
ni pacijenata saniranih u op¢oj anesteziji zbog razlicitih den-
talnih razloga dobiveni su u Klini¢koj bolnici Dubrava u Za-
grebu, Hrvatska. Postupci su provedeni od sije¢nja 2014. do

prosinca 2019. Istrazivanje je odobrilo Eticko povjerenstvo
Klinicke bolnice Dubrava (broj: 2018/0905-07).

Ispitivana skupina

Studija je uklju¢ivala bolnicku evidenciju o 810 zahva-
ta u opcoj anesteziji za 697 pacijenata. Primarni kriterij za
ukljucivanje u analizu bio je da je stomatoloski tretman ne-
kooperativnim pacijentima obavljen iskljucivo u opéoj endo-
trahealnoj anesteziji. Zato su iz analize iskljuceni postupci u
kratkotrajnoj inhalacijskoj i/ili intravenskoj anesteziji ili po-
stupci u opéoj anesteziji provedeni u slu¢aju kooperativnih
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surgical treatment of large cysts and benign tumors), were ex-
cluded from the analysis.

Primary dentists referred the patients due to their lack
of cooperation. The attending endodontics and oral surgery
specialists provided final approvals for the type of treatment
performed.

All clinical records were obtained from the central hos-
pital information system (Bolnicki informacijski sustav, BIS).
The collected data included patient demographics (age, sex,
county of residence), medical and dental clinical data (i.e., di-
agnoses), as well as the classification according to the Amer-
ican Society of Anesthesiologists (ASA) (18). All reported
medical and dental conditions were taken directly from the
central hospital information system and kept unaltered. Fur-
thermore, elective surgery waiting time was calculated by the
difference in dates between the first examination at the CHD
and the date of the procedure. Patients with repeated proce-
dures under GA were identified and recorded.

Statistical analysis

Categorical data are presented descriptively as absolute
(N) and relative frequencies (%). For a given medical or den-
tal condition, the proportions of children vs. adults were
compared using the chi-square test. The proportions of chil-
dren vs. adults were also compared within each referral coun-
ty using the chi-square test. Since the data distribution for
waiting time departed significantly from normality, as veri-
fied by Shapiro-Wilk’s test, the data were compared within
calendar years (2014.-2019.) using the Kruskal-Wallis test,
followed by a Dunn post-hoc adjustment for multiple com-
parisons. The statistical analysis was performed using SPSS
(version 25; IBM, Armonk, NY, USA). The overall level of

significance for all comparisons was 0.05.

Results

Eight hundred and ten dental procedures under GA were
conducted in a population of 697 patients over the course of
six years (2014 — 2019) at the University Hospital Dubrava
(Zagreb, Croatia). Three hundred forty-three procedures for
females were performed (42.3%), while 467 procedures were
performed for males (57.7%). The patient population com-
prised all age groups, ranging from 2 to 60 years, with a me-
dian age of 18.

Almost half of the procedures were performed for man-
aging patients from the City of Zagreb and Zagreb County,
27.8% (N=225) and 21.0% (N=170), respectively. The num-
ber and percentage of all procedures performed for manag-
ing patients from all Croatian counties are shown in Table 1.
Zagreb county and Krapina-Zagorje county led in the num-
ber of procedures per 100.000 citizens/county. The number
of procedures per 100.000 citizens/county expressed for all
counties can be observed in Figure 1.

A comparison between the number of procedures per-
formed for managing children (<18 years old) and adults
(218 years old), showed no significant differences in most
counties. However, a significantly greater number of pro-
cedures was performed for managing adult patients from
Krapina-Zagorje county and Osijek-Baranja county (Table
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pacijenata (npr., kirursko lije¢enje velikih cista i benignih tu-
mora).

Pacijente je uputio izabrani primarni stomatolog zbog ne-
moguc¢nosti sanacije u ambulantnim uvjetima. Mjerodavni
specijalisti endodoncije i oralne kirurgije u KBD-u dali su
konac¢na odobrenja za vrstu provedenog zahvata.

Svi klinicki zapisi dobiveni su iz sredi$njega bolnic¢koga
informacijskog sustava (BIS). Prikupljeni podatci obuhvacali
su demografske podatke pacijenata (dob, spol, zupaniju gdje
ima boraviste), medicinske i stomatoloske klinicke podatke
(4. dijagnoze) te klasifikaciju prema Americkome drustvu
anesteziologa (ASA) (18). Sva dokumentirana medicinska i
stomatoloska stanja nepromijenjeno su preuzeta iz sredisnje-
ga bolnickog informacijskog sustava. Nadalje, vrijeme ¢eka-
nja na elektivni kirurski zahvat izracunato je na temelju ra-
zlike u datumima izmedu prvog pregleda u KBD-u i datuma
zahvata. Identificirani su i zabiljeZeni pacijenti s ponovljenim
dentalnim postupcima u op¢oj anesteziji.

Statisti¢ka analiza

Kategorijalni podatci prikazani su deskriptivno kao apso-
lutna (N) i relativna ulestalost (%). Za odredeno medicinsko
ili stomatolosko stanje udjeli djece u odnosu prema odraslima
usporedeni su s pomocu hi-kvadrat testa. Udjeli djece u odno-
su prema odraslim usporedeni su i unutar svake Zupanije iz ko-
je su upuceni koristenjem hi-kvadrat testa. Bududi da je distri-
bucija podataka za ¢ekanje znatno odstupala od normale, $to
je potvrdeno Shapiro-Wilkovim testom, podatci su usporedeni
izmedu kalendarskih godina (2014. — 2019.) s pomo¢u Kru-
skal-Wallisova testa, nakon ¢ega je slijedila Dunnova post-hoc
prilagodba za visestruke usporedbe. Statisticka analiza prove-
dena je koriStenjem SPSS-a (verzija 25; IBM, Armonk, NY,
SAD). Ukupna razina znacajnosti za sve usporedbe bila je 0,05.

Rezultati

U populaciji od 697 pacijenata tijekom $est godina
(2014. -2019.) u Klinickoj bolnici Dubrava (Zagreb, Hrvat-
ska) obavljeno je 810 stomatoloskih zahvata u opéoj aneste-
ziji. Od toga su 343 bile pacijentice (42,3 %), 467 pacijenti i
(57,7 %). Bili su svih dobnih skupina, u rasponu od 2 do 60
godina, s prosje¢nom dobi od 18 godina.

Gotovo polovina zahvata obavljena je na pacijentima iz
podru¢ja Grada Zagreba i Zagrebacke Zupanije — 27,8 % (N
= 225), odnosno 21,0 % (N = 170). Broj i postotak svih za-
hvata obavljenih na pacijentima iz svih hrvatskih zupanija na-
lazi se u tablici 1. Zagrebacka i Krapinsko-zagorska zupanija
prednjace po broju zahvata na 100 000 stanovnika/Zupaniji.
Broj postupaka na 100 000 stanovnika/zupaniji izrazen je za
sve Zupanije i moze se vidjeti na slici 1.

Usporedba broja postupaka provedenih na djeci (< 18 go-
dina) i odraslima (> 18 godina) nije pokazala znacajne razlike
u vecini zupanija. No znatno ve¢i broj zahvata obavljen je na
odraslim pacijentima iz Krapinsko-zagorske zupanije i Osje¢-
ko-baranjske zupanije (tablica 1.) — 63,2 %, odnosno 78,6 %
(p = 0,001) te na djeci iz Koprivnicko-krizevacke zupanije —
73,9 % (p = 0,001).

Najées¢e medicinske dijagnoze pacijenata upucenih na
postupke u op¢oj anesteziji bile su mentalna retardacija, epi-
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1), 63.2% and 78.6%, respectively (p=0.001) and children
from Koprivnica-Krizevci county, 73.9% (p=0.001).

The most common medical conditions of the patients re-
ferred for DGA procedures were mental retardation, epilep-
sy and autism, reported in 44.2% (N=358), 33.0% (N=267)
and 19.1% (N=155) of the cases, respectively. Children un-
dergoing DGA procedures were significantly more reported
with diagnoses of dental phobia (88.2%, p<0.001), underde-
veloped speech (77.8%, p=0.001), autism (69.0%, p<0.001)
and chromosomal abnormalities other than Down syndrome
(78.3%, p=0.010). All medical conditions and the number
of affected children and adults are shown in Table 2. More
than 90% of patients undergoing DGA procedures were re-
ferred with a single condition or up to three medical condi-
tions. The remaining patients were referred to with up to six
medical conditions (Table 3).

The most common dental conditions included caries in
775 cases (95.7%), retained roots (radix relicta) in 308 cases
(38.0%) and chronic apical periodontitis in 210 (25.9%) cases
(Table 4). Almost half of the patients undergoing DGA proce-
dures had three dental conditions (47.9%, N=388) (Table 3).

Individuals undergoing more than 90% of the procedures
were evaluated as ASA 2 or ASA 3 (Table 5). An age-strati-
fication analysis showed that the greatest proportion of chil-
dren undergoing dental procedures was classified as ASA 3
and adults as ASA 2, 56.5%, and 48.5%, respectively.

The analysis of annual procedure frequencies showed sta-
ble numbers from 2014-19, with 125 to 152 cases per year.
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Slika 1. Broj (N) zahvata na 100 000
stanovnika/zupaniji

Figure 2 Waiting time length for the
procedure per calendar year.
Same letters represent statistically
homogeneous groups. The boxplots
show the median values (thick black
lines), the boxes represent the 25%
and 75% quatrtiles, and the whiskers
represent 1.5 x interquartile range
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the distribution if these values
occurred below 1.5 x IQR. Outliers
are presented by circles and extreme
outliers are presented by asterisks.

Slika 2. Vrijeme ¢ekanja na zahvat prema
kalendarskoj godini; ista slova
oznacuju statisticki homogene
skupine; okviri prikazuju
medijane (debele crne crte), okviri
predstavljaju 25 % i % kvartile, a
gornje i donje horizontalne crte
predstavljaju 1,5 x interkvartilni
raspon (IQR) ili minimume i
maksimume distribucije ako su se te
vrijednosti pojavile ispod 1,5 x IQR;
outlieri su predstavljeni kruzicima, a
ekstremni outlieri zvjezdicama
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lepsija i autizam — prijavljeni su u 44,2 % slu¢ajeva (N = 358)
te u 33,0 % (N = 267), odnosno 19,1 % (N = 155) slucaje-
va. Djeca koja su bila podvrgnuta zahvatima u op¢oj aneste-
ziji znadajno su ¢esce prijavljena s dijagnozama dentalne fo-
bije (88,2 %, p < 0,001), nerazvijenog govora (77,8 %, p =
0,001), autizma (69,0 %, p < 0,001) i kromosomskih abnor-
malnosti, osim Downova sindroma (78,3 %, p = 0,010). Sva
medicinska stanja i broj zahva¢ene djece i odraslih prikazani
su u tablici 2. Vise od 90 % pacijenata podvrgnutih postup-
cima u opéoj anesteziji upuceno je s jednom ili do tri medi-
cinske dijagnoze. Ostali su imali ¢ak do Sest medicinskih di-
jagnoza (tablica 3.).

NajceS¢e dentalne bolesti bile su karijes u 775 slucaje-
va (95,7 %), retinirani korijeni (adix relicta) u 308 slucaje-
va (38,0%) i kroni¢ni apikalni parodontitis u 210 (25,9 %)
slucajeva (tablica 4. Gotovo polovina pacijenata podvrgnutih
zahvatima u op¢oj anesteziji imala je tri dentalne dijagnoze
(47,9 %, N = 388) (tablica 3.).

Pojedinci koji su bili podvrgnuti vise od 90 % postupaka
ocijenjeni su kao ASA 2 ili ASA 3 (tablica 5.). Dobno-stra-
tifikacijska analiza pokazala je da je najveéi udio djece pod-
vrgnute stomatoloskim zahvatima klasificiran kao ASA 3, a
odraslih kao ASA 2, - 56,5 %, odnosno 48,5 %.

Analiza godi$nje ucestalosti postupaka pokazala je stabilne
brojke od 2014. do 2019., sa 125 do 152 slu¢aja na godinu.

Prosje¢no ¢ekanje na zahvat (+ SD) bilo je 113,06 (¢
62,62) dana. Razlike u trajanju ¢ekanja izmedu godina mo-
gu se vidjeti na slici 2.
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Table1  Procedure proportions by counties
Tablica 1. Omijeri postupaka po Zupanijama
County ¢ Zupanii N % Children/adults % of children ¢ *
ounty ¢ Lupanja (total * ukupno) (total ® ukupno) Djeca/odrasli % djece P
City of Zagreb  Grad Zagreb 225 27.8 109/116 48.4
Zagreb county ® Zagrebacka Zupanija 170 21.0 91/79 53.5
{(Iapir.l.a—Zagorje county * Krapinsko-zagorska 68 84 25/43 36.8 0.001
Zzupanija
K(.)‘[’JIIVIVIICH:KHZC.\"CI county *Koprivnicko- 46 57 34/12 73.9 0.001
krizevacka Zupanija
B.jelovar—Bilogora county * Bjelovarsko- 45 56 25120 55.6
bilogorska
Medimurje county *Medimurska Zupanija 36 4.4 16/20 44.4
Varazdin county * Varazdinska Zupanija 32 4.0 22/10 68.8
vSisak—l.\‘/[oslavina county ® Sisatko-moslavacka 31 3.8 9/22 29.0
Zupanija
?rod—lﬁosavma county * Brodsko-posavska 29 36 1217 414
Zupanija
Karlovac county ¢ Karlovatka zupanija 25 3.1 15/10 60.0
?ozegz'l'-Slavonija county *Pozesko-slavonska 19 23 9/10 i74
Zupanija
Zadarska ¢ Zadarska zupanija 19 23 11/8 57.9
Yukov‘?r—Srijem county * Vukovarsko-srijemska 15 19 10/5 66.7
Zupanija
Psijek.—.Baranja county * Osjecko-baranjska 14 17 311 214 0.001
Zupanija
vSplit—l?almacija county * Splitsko-dalmatinska 1 L4 714 63.6
upanija
Virovitica-{’odra\.f.ina county * Viroviti¢ko- 9 L1 27 22
podravska Zupanija
Prlmor)e-vGorsk.l' Kotar county ® Primorsko- 5 0.6 3 60.0
goranska Zupanija
Istra county ¢ Istarska Zupanija 4 0.5 2/2 50.0
§1bcm.l.<—Kmn county ® Sibensko-kninska 3 04 1 333
Zupanija
Dubrovmk—l}ferctv.% county ® Dubrovacko- ) 02 2/0 100.0
neretvanska Zupanija
Lika-Senj county ® Li¢ko-senjska Zupanija 2 0.2 0/2 0.0
Total » Ukupno: 810 100.0 408/810 50.4

Children - subjects aged <18; N — frequency; % - percentage; p — statistical significance; * bold — significant difference between children and adults ©
Djeca — ispitanici u dobi <,18; N — frekvencija; % — postotak; p — statisticka znacajnost; * podebljano — znacajna razlika izmedu djece i odraslih

Procedure mean waiting time (+SD) was 113.06 (£62.62)
days. Differences in waiting times between years can be seen
in Figure 2.

Ninety patients (14.8%) were referred for dental pro-
cedures under GA more than once. The majority, 75.6%
(N=68), underwent two procedures, 23.3% (N=21) under-
went three procedures, and one patient underwent four den-
tal procedures under GA. The repeated DGA procedures ac-
counted for 25.1% of all procedures (N=203).

Discussion

This paper elaborates the results of the first study in
Croatia focusing exclusively on the characteristics of the
procedures performed under general endotracheal anesthe-
sia in a population of uncooperative patients in a special-
ist healthcare facility. The results suggest that DGA pro-
cedures are performed in a population leaning toward
younger, adolescent age, most commonly with one to three

Vise puta na dentalne zahvate u opéoj anesteziji upuce-
no je 90 pacijenata (14,8%). Vecina, njih 75,6 % (N = 68),
podvrgnuto je zahvatima u opcoj anesteziji dva puta, 23,3
% (N = 21) tri puta, a jedan pacijent Cetiri puta. Ponovlje-
ni postupci u opéoj anesteziji ¢inili su 25,1 % svih postupa-

ka (N = 203).

Rasprava

U ovom se radu obraduju rezultati prvog istrazivanja u
Hrvatskoj koje se bavi iskljucivo razlozima dolaska na zahvate
koji se u opéoj endotrahealnoj anesteziji obavljaju u popula-
ciji nekooperativnih pacijenata u specijalistickoj zdravstvenoj
ustanovi. Rezultati upucuju na to da se takvi zahvati provode
u populaciji koja naginje mladoj, adolescentnoj dobi, najce-
$¢e s jednom do tri medicinske dijagnoze, pri ¢emu je karijes
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Dentalni postupci u opcoj anesteziji kod pacijenata koji ne suraduju

Table2  Medical conditions
Tablica 2. Medicinske dijagnoze
. .. . . .. N % Children/adults % of children ®

it et OL Rt e e (total ® ukupno) (total ® ukupno) Djeca/odrasli % djece P’
Retardatio mentalis ® Mentalna retardacija 358 442 127/231 35.5 <0.001
Epilepsy * Epilepsija 267 33.0 111/156 41.6 0.001
Autism ® Autizam 155 19.1 107/48 69.0 <0.001
Tetraparesis sp ® Tetrapareza sp. 139 17.2 50/89 36.0 <0.001
Cerebral paralysis *Cerebralna paraliza 130 16.0 66/64 50.8
Retardat.i‘o psihomotorica ¢ Psihomotorna 64 79 31/33 48.4
retardacija
D?layed psycbomotf)t development ¢ Zakasnjeli & 56 3215 68.1 0.016
psihomotorni razvoj
bGastr(?intestinal diseases ® Gastrointestinalne &7 58 19/28 404

olesti
Cardiomyopathies ¢ Kardiomiopatije 39 4.8 23/16 58.9
Down syndrome ® Downov sindrom 37 4.7 16/21 43.2
Attention disturbances ¢ Poremecaji paznje 37 4.6 28/9 75.7 0.002
Undeveloped speech ¢ Nerazvijen govor 36 4.4 28/8 77.8 0.001
Dental phobia ¢ Dentalna fobija 34 4.2 30/4 88.2 <0.001
Obesity © Pretilost 31 3.8 6/25 19.4 <0.001
Blood disorders ® Poremecaji krvi 25 3.1 6/19 24.0 0.008
Hormor,la'l. distrubances ® Hormonalni 2 31 11/14 44.0
poremecaji
Psychiat,ris disturbances * Psihijatrijski 2% 3.0 6/18 25.0 0.013
poremecaji
l(Other chromosgmopathies * Druge %3 28 185 783 0.010

romosomopatije
Sy West 21 2.6 10/11 47.6
Asthma ¢ Astma 21 2.6 14/7 66.7
C.}vlronic respiratory diseases * Kroni¢ne bolesti 15 1.9 10/5 667
di$nog sustava
Vision disturbances ¢ Poremecaji vida 12 1.5 8/4 66.7
Sy Dardy Walker 12 L5 715 58.3
Malignant diseases ® Maligne bolesti 10 1.2 515 50.0
Cleft lip/palate  Rascjep usne/nepca 5 0.6 3/2 60.0
Sy di George 5 0.6 4/1 80.0
Sy Struge Weber 2 0.2 1/1 50.0
Glaucoma * Glaukom 2 0.2 1/1 50.0

Children - subjects aged <18; N —frequency; % - percentage; p — significance level; * bold - significant difference between children and adults ® Djeca —
ispitanici u dobi < 18; N — frekvencija; % — postotak; p — statisticka znacajnost; * podebljano — znacajna razlika izmedu djece i odraslih

Table3  Frequency and percentages of medical # of conditions®  Medical conditions — N (%) ® Dental conditions — N (%) ®
and dental conditions # dijagnoza Medicinska dijagnoza—N (%)  Dentalna dijagnoza - N (%)
Tablica 3. Ucestalost i postotak medicinskih i 1 09 (38.1 1(0.1
dentalnih dijagnoza 309 (38.1) (0.1)
2 278 (34.3) 298 (36.8)
3 156 (19.3) 388 (47.9)
4 46 (5.7) 119 (14.7)
5 20 (2.3) 4(0.5)
6 1(0.1) 0(0.0)
Total ® Ukupno 810 (100%) 810 (100%)

N - frequency * frekvencija; % - percentage ® postotak

medical conditions, with caries being the most common
dental condition.

Published studies evaluating DGAs mostly focused on chil-
dren population, including healthy, uncooperative children and
special healthcare pediatric patients (19-21). Another Croatia-
based study in a different specialist institution reported on 100

najces¢e uputna dijagnoza.

Objavljene studije u kojima su se ocjenjivali zahvati u op-
¢oj anesteziji uglavnom su bile usmjerene na dje¢ju popula-
ciju, ukljucujuéi zdravu djecu koja ne suraduju i pedijatrijske
pacijente s posebnom zdravstvenom skrbi (19 - 21). U jed-
nom drugom istrazivanju u Hrvatskoj provedenom u drugoj
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Table 4  Dental conditions
Tablica 4. Dentalne dijagnoze
e O - N % Children/adults % of children ¢ X
Derileorilitn o Danaivad i (total * ukupno) (total ® ukupno) Djeca/odrasli % djece P
Caries * Karijes 775 95.7 400/375 51.6 0.001
Radix relicta ¢ Zaostali korijen 308 38.0 170/138 55.2 0.031
Chronic ;}Pical periodontitis ® Kroni¢ni apikalni 210 25.9 103/107 49,0
parodontitis
Gingiviti§ :fmd parodontitis *Gingivitis i 61 75 16/45 26.2 <0.001
parodontitis
ir;g)acted/ retained tooth * Impaktirani/retinirani 18 29 8/10 444
Abscess ® Apsces 17 2.1 7/10 41.2
Gingival enlargement ® Hiperplazija gingive 16 2.0 719 43.8
Radicular cyst * Radikularna cista 13 1.6 8/5 61.5
Tooth fracture * Prijelom zuba 12 L5 715 58.3
Dental deposits * Dentalne naslage 8 1.0 1/7 12.5
Diseases of the pulp and periapical tissues *
Bolesti pulpe i periapeksnih tkiva 8 10 513 1.2
f:ﬁ)(;mahes of tooth position *Anomalije poloZaja | 0.1 0/1 0.0

Children - subjects aged <18; N —frequency; % - percentage; p — significance level; * bold - significant difference between children and adults ® Djeca —
ispitanici u dobi <18; N — frekvencija; % - postotak; p — statisticka znacajnost; * podebljano — znacajna razlika izmedu djece i odraslih

Table 5 ASA classification distribution Children — N(%) ® Adults — N(%) © All - N(%)

Tablica 5. Distribucija ASA klasifikacije Djeca— N (%) Odrasli — N (%) Svi—N (%)
ASA1 8 (2.0) 47 (11.5) 55.0 (6.8)
ASA2 164 (40.8) 198 (48.5) 362 (44.7)
ASA 3 227 (56.5) 162 (39.7) 389 (48.0)
ASA 4 3(0.7) 1(0.2) 4(0.5)
Total 402 (100) 408 (100) 810 (100)

Children - subjects aged <18; N — frequency; % - percentage ® Djeca - subjekti u dobi <18;
N - frekvencija; % - postotak

Table 6  Number of procedures per year
Tablica 6. Broj postupaka na godinu

patients with a median age of 11.3, of which, 80% were treat-
ed under GA due to lack of cooperation and the rest for other
reasons. The population’s median age in this study was 18 years
and all individuals were considered “uncooperative”.

The analysis of the number of referred procedures ac-
cording to geographical origin, i.e. county of referral, high-
lighted that the greatest number of procedures (expressed
per 100.000 citizens/county) were performed for managing
patients from Zagreb County and Krapina Zagorje coun-
ty. Both counties are neighboring and gravitating toward
the City of Zagreb. An opposite trend could be observed for
counties of greater geographical distance. It is, thus, plausi-
ble to conclude that the convenience of geographical distance
may play a significant role in referrals for specialist treatment.

Year ® Godina N %
2014 125 15.4
2015 125 15.4
2016 144 17.8
2017 152 18.8
2018 138 17.0
2019 126 15.6

Total * Ukupno 810 100.0

N - frequency *frekvencija; % - percentage *postotak

specijalistickoj ustanovi, autori su izvijestili o 100 pacijenata
srednje dobi od 11,3 godine od kojih je 80 % lije¢eno u op-
¢oj anesteziji zbog nedostatka suradnje, a ostali iz drugih ra-
zloga. Srednja dob populacije u ovoj studiji bila je 18 godina
i svi su pojedinci smatrani ,,nekooperativnima”.

Analiza broja zahvata prema zemljopisnom podrijetlu,
odnosno zupaniji iz koje su pacijenti upuéeni, pokazuje da
je najveci broj zahvata (izrazeno na 100 000 stanovnika/
zupaniji) obavljen na pacijentima iz Zagrebacke i Krapin-
sko-zagorske Zupanije. Obje su susjedne i gravitiraju Gra-
du Zagrebu. Kad je rije¢ o udaljenijim Zupanijama, moze se
primijetiti suprotan trend. Zato se moze zakljuciti da geo-
grafska udaljenost mozZe biti vazna u upudivanju na specija-
listicko lijecenje.
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Mental retardation, epilepsy and autism were among re-
ferred patients’ most common medical conditions, 44.2%,
33.0%, and 19.1%, respectively. Developmental and mental
disabilities are generally reported as leading causes for DGA
referral in other studies across different countries and cul-
tures, i.e., mental retardation (46.8%) in a South Korean
study (22), autism in a Croatian (4) and a USA-based (23)
study (29.0% and 38.0%, respectively), intellectual disabili-
ty (57.9%) in another USA-based study (24), neurological/
mental disabilities in a Saudi-Arabian study (25) and cerebral
palsy in a Spanish study (26).

As expected, the sample sizes of these USA-based studies
are larger than the sample sizes in this study. The healthcare
system’s capacity limits the provision of such treatment in Cro-
atia (i.e., limited operatory facilities and operative time; grow-
ing yet unaddressed demand for educated specialists; interdis-
ciplinary collaboration between medical and dental specialists).

The average waiting time from referral to the beginning of
a procedure was 113 days. Goodwin et al. reported a similar
length of waiting time of 137 days by analyzing data across
six hospitals in the North West of England (27). In contrast,
Badre et al. highlighted an average time of 7.6 months in a
single university hospital in Morroco (28). Prolonged waiting
time can result in persisting pain and sleep disturbances, thus
further impacting school performance and leading to absence
from school due to dental issues (27).

This study highlighted that a very high number of pro-
cedures (25.1%) were repeated DGA procedures for manag-
ing 14.8% of patients. Vertullo et al. reported 10.8% of re-
peated DGAs in a 10-year retrospective analysis (29). While
this study did not assess types of procedures and dental sta-
tus and their relation to DGAs, and repeat DGAs, a study
by Harrison and Nutting found a positive correlation be-
tween the second DGA in patients that first underwent on-
ly single-tooth extraction and were concomitantly diagnosed
with other carious teeth (30). The need for repeat DGA may
therefore be consequential to inadequate treatment planning.
More radical treatment solutions, such as multiple dental ex-
tractions, have been proposed to reduce repeated DGAs, par-
ticularly in children with deciduous dentition (31,32). Nev-
ertheless, GA and repeated GA should be recognized for their
potential risk. Repeated GA, in particular, has been suggest-
ed to modestly increase the risk of unfavorable neurodevelop-
mental outcomes in children (33).

This study focused solely on analyzing the characteris-
tics of the DGA procedures. As such, the main limitation
and concomitantly recommendation for future research is
the analysis of the subjects, oral statuses and dental inter-
ventions provided. The authors, however, believe this paper
fills the gap of still limited knowledge on this type of inter-
vention in Croatia. Furthermore, from both clinical and re-
search standpoints, highlighting the significant variability in
medical and dental conditions, and modalities of diagnosis
reporting found within the hospital’s information system, is
of merit. Many diagnoses did not follow the International
Classification of Diseases and/or were of “descriptive” value,
which may prevent a better understanding of the patient re-
ferral’s background and justification.

Dentalni postupci u opcoj anesteziji kod pacijenata koji ne suraduju

Mentalna retardacija, epilepsija i autizam bili su medu
najces¢im medicinskim dijagnozama upuéenih pacijenata —
44,2 %, 33,0 %, odnosno 19,1 %. Razvojne i mentalne po-
teskoée opcenito se navode kao vodeca indikacija za upuci-
vanje na zahvat u op¢oj anesteziji i u drugim studijama u
razli¢itim zemljama i kulturama. Prema podatcima u juzno-
korejskoj studiji, glavna indikacija za zahvat u opcoj aneste-
ziji je mentalna retardacija (46,8 %) (22), a u Hrvatskoj (4) i
SAD-u to je autizam (23) (29,0 %, odnosno 38,0 %). Inte-
lektualni nedostatak (57,9 %) naveden je u jednoj drugoj stu-
diji u SAD-u (24), neuroloske/mentalne poteskoce razlog su
u saudijsko-arapskoj studiji (25), a cerebralna paraliza u $pa-
njolskoj studiji (26).

Kao $to se i ocekivalo, uzorak promatranih zahvata u na-
vedenim studijama u SAD-u vei je usporedbi s nasim istra-
zivanjem. U na$oj zemlji kapaciteti zdravstvenog sustava
ograni¢uju broj postupaka u opcoj anesteziji (tj. ograniceni
kapaciteti i raspolozivost operacijskih dvorana, zatim sve ve¢a
ali nerijesena potraznja za educiranim stru¢njacima, interdis-
ciplinarna suradnja izmedu lije¢nika i stomatologa).

Prosje¢no ¢ekanje od upudivanja do zahvata iznosilo je
113 dana. Analiziraju¢i podatke u $est bolnica na sjeveroza-
padu Engleske, Goodwin i suradnici izvijestili su o slicnom
¢ekanju od 137 dana (27). Nasuprot tomu, Badre i suradnici
istaknuli su prosje¢no trajanje ¢ekanja od 7,6 mjeseci u jed-
noj sveucilisnoj bolnici u Maroku (28). Produljeno ¢ekanje
moze rezultirati perzistirajuom boli i poremeéajima spava-
nja, pa tako dodatno utje¢e na kvalitetu Zivota koja djeluje na
skolski uspjeh te na povecani broj izostanaka s nastave zbog
dentalnih problema (27).

U ovoj je studiji istaknuto da je veoma velik broj postu-
paka u opéoj anesteziji (25,1 %) bio ponovljen kod 14,8 %
pacijenata. Vertullo i suradnici izvijestili su u 10-godi$njoj re-
trospektivnoj analizi o 10,8 % ponovljenih postupaka u op-
¢oj anesteziji (29). ako se u toj studiji nije procjenjivala vrsta
zahvata i dentalni status te njihov odnos s dentalnim zahvati-
ma u op¢oj anesteziji i ponovljenim postupcima u opéoj ane-
steziji, Harrison i Nutting pronasli su u svojoj studiji pozitiv-
nu korelaciju izmedu drugog zahvata u op¢oj anesteziji kod
pacijenata kojima je u prvoj dentalnoj sanaciji u opcoj ane-
steziji izvaden samo jedan zub, a istodobno su dijagnosticira-
ne karijesne lezije na drugim zubima (30).

Potreba za ponavljanjem postupka opée anestezije moze
stoga biti posljedica neadekvatnog planiranja lijec¢enja. Radi-
kalnija rjeSenja, poput visestrukih vadenja zuba, predlozena
su da bi se smanjio broj ponovljenih postupka u opéoj aneste-
ziji, osobito kad je rije¢ o djeci s mlije¢cnom denticijom (31,
32). Unato¢ tomu, op¢a anestezija i ponovljena opéa aneste-
zija trebaju biti prepoznate zbog potencijalnog rizika. Suge-
rirano je da kod djece ponovljeni postupci u opéoj anestezi-
ji umjereno povecavaju rizik od nepovoljnih neurorazvojnih

ishoda (33).
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Conclusion

This study highlights a significant medical and dental
variability of the patient population undergoing DGA proce-
dures. All of the individuals, however, were classified as “un-
cooperative”, which was the primary referral reasoning in
the analyzed population. Tertiary healthcare, as the only set-
ting for the provision of dental care for this particular patient
population, is not sufficiently available and is not primarily
related to resolving the problem of patient cooperation. Fur-
thermore, a very high number of DGA repeated procedures
(1 in 4) in the same individual is and should be of concern.

Better and more efficient dental healthcare for special
needs and “uncooperative” patients undoubtedly requires
better organizational means, additional education and clini-
cal training on working with special healthcare needs patients
at all educational levels. Dental professionals in primary
healthcare system should address preventive and prophylac-
tic procedures as well as methods of behavioral control in
their respective clinical scope. Furthermore, the increase in
the number of pediatric and preventive dentistry specialists,
and their presence and availability across Croatia, is adamant.
Their advanced training should further improve the dental
health of all vulnerable patient populations, and within the
context of this paper, it should particularly improve in man-
aging patients with special healthcare needs and in rehabili-
tation of patients that have already undergone general anes-
thesia.
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Sazetak

Ciljevi: Opca anestezija provjerena je terapijska metoda u stomatoloskom lijecenju, osobito ako je

Dental General Anesthesia Procedures in Uncooperative Patients .

Zaklju€ak

U ovoj studiji istaknuta je zna¢ajna medicinska i stomato-
loska varijabilnost populacije pacijenata korisnika zahvata u
op¢oj anesteziji. No sve su osobe klasificirane kao ,,nekoope-
rativne”, §to je u analiziranoj populaciji bio primarni razlog
za upudivanje. Tercijarna zdravstvena zastita, kao jedina sredi-
na za pruzanje stomatoloske zastite toj populaciji pacijenata,
nije dovoljno dostupna i primarno nije vezana za rjeSavanje
problema suradnje pacijenata. Nadalje, vrlo velik broj ponov-
ljenih postupaka u op¢oj anesteziji (1 od 4) kod iste osobe jest
i trebao bi biti razlog za zabrinutost.

Bolja i ucinkovitija dentalna zdravstvena zastita pacije-
nata s poteskoama u razvoju i ,nekooperativnih” pacijena-
ta nedvojbeno zahtijeva bolju organizaciju, dodatnu edukaci-
ju i klinicko osposobljavanje za rad s pacijentima od posebne
zdravstvene skrbi na svim obrazovnim razinama. Stomatolos-
ki strucnjaci u sustavu primarne zdravstvene zastite u svojem
osnovnom klinickom radu trebali bi se baviti preventivnim i
profilakti¢nim postupcima te metodama kontrole ponasanja.
Nadalje, prijeko je potrebno povecati broja specijalista djec-
je i preventivne dentalne medicine i njihovu dostupnost di-
liem Hrvatske. Njihovo usavr$avanje omoguéilo bi dodatno
poboljsanje dentalnoga zdravlja svih ranjivih populacija paci-
jenata, a u kontekstu ovog rada, posebice pacijenata s potes-
koc¢ama u razvoju, te kontinuirano odrzavanje pacijenata po-
slije sanacije zuba u opéoj anesteziji.
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pacijent osoba s potesko¢ama u razvoju ili nekooperativni pedijatrijski pacijent. Materijal i metode:

Cilj ove retrospektivne studije je analizirati karakteristike stomatoloskih postupaka u opcoj anestezi-
ji (DOA) koji se provode u slu¢aju nekooperativnih pacijenata svih dobnih skupina u tercijarnoj zdrav-
stvenoj ustanovi, Klinickoj bolnici Dubrava u Zagrebu. Rezultati: Od 2014. do 2019. godine primije-
njeno je ukupno 810 zahvata u opcoj anesteziji na ukupno 697 pacijenata. Prosje¢na dob bila je 18
godina. Gotovo polovina pacijenata bila je iz Grada Zagreba i Zagrebacke zupanije — 27,8 % (N =225),
odnosno 21,0 % (N = 170). Vise od 90 % pacijenata podvrgnutih tim zahvatima upuceno je s jednom
do tri medicinske dijagnoze, njih 47,9 % imalo je jednu do tri dentalne dijagnoze, a najcesci je bio ka-
rijes (95,7 %). Prosjecno cekanje na zahvat (¢+SD) iznosilo je 113,06 (¢ 62,62) dana. Vise puta je na
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dentalne zahvate u opcoj anesteziji upuceno 90 pacijenata (14,8 %), odnosno obavljena su 203 za-

hvata (25,1 %). Zakljuéci: Postupak u opcoj anesteziji ostaje jedina opcija stomatoloskog lijecenja za
odredene pojedince. Postoji institucionalna i organizacijska potreba da se rijese problemi zbog du-
gog ¢ekanja i visokih stopa ponovljenih postupaka u opcoj anesteziji (DOA).
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bolnica

Kljuéne rijeci: njega zuba, opca ane-
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