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The Impact of Surgical Trauma, BMI and Analgesics Intake
on Postoperative Pain after Periapical Surgery in the Anterior

Maxillary Region

Utjecaj kirurSke traume, indeksa tjelesne mase i konzumacije
analgetika na postoperativnu bol poslije periapikalnoga
kirurSkog zahvata u prednjoj regiji gornje celjusti
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Abstract

Objective: To investigate whether factors associated with surgical trauma influence postoperative
pain in the first postoperative week. Study design: The study included 30 healthy, non-smoker adults
of both genders, with an indication for periapical surgery on a single tooth in the upper anterior re-
gion, no history of prior surgery, no allergies to lidocaine with adrenaline or ibuprofen, no acute in-
flammation or pain, and a PAl of 3, 4, or 5. A single surgical team treated all patients by following the
same surgical protocol. In the first postoperative week, each patient received the same postopera-
tive instructions and a pain questionnaire to record pain intensity and analgesic consumption. Re-
sults: The highest pain intensity was recorded on the day after surgery, while the highest analgesics
consumption was recorded on the day of surgery. Participants with a BMI correlated positively with
the amount of analgesics taken in the postoperative period (P<0.05). The duration of the operation
correlated negatively with the intensity of pain and the consumption of analgesics after the operation
(P<0.05). The volume, height and width of the alveolar bone defect after the operation did not signif-
icantly influence the intensity of pain and the consumption of analgesics in the postoperative period
(P>0.05). The presence of a fistula correlated negatively with analgesic consumption after surgery
(P<0.05), while preoperative fenestration correlated negatively with the intensity of postoperative
pain (P<0.05). Conclusion: Patients with a preoperative fistula and fenestration reported less pain
and lower analgesic consumption in the postoperative period. These results indicate a potential rela-
tionship between the severity of postoperative pain and the degree of surgical trauma.
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Introduction

Periapical surgery is a surgical procedure that is recom-
mended when non-surgical treatment of the tooth is unsuc-
cessful or unfeasible (1). Like any surgical procedure, periapi-
cal surgery can lead to certain complications which include:
pain, swelling, bruising, bleeding and infection (2, 3). Swell-
ing that occurs after surgery is due to trauma to the surgical
site. The trauma causes tissue damage manifested by hyper-
emia, vasodilation, increased capillary permeability with flu-
id accumulation in the interstitium, and migration of mono-

Uvod

Periapikalni kirurski zahvat preporucuje se kada je ne-
kirursko lije¢enje zuba neuspjesno ili neizvedivo (1). Kao i
svaki kirurski zahvat, tako i ovaj moze prouzro¢iti odredene
komplikacije, ukljucuju¢i bol, oteklinu, hematome, krvare-
nje i infekeiju (2, 3). Oteklina koja se pojavljuje poslije opera-
cije rezultat je traume na mjestu kirurskoga zahvata. Trauma
uzrokuje oste¢enje tkiva koje se ocituje hiperemijom, vazodi-
latacijom, pove¢anom propusno$¢u kapilara s nakupljanjem
tekuéine u intersticiju te migracijom monocita i granulocita
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cytes and granulocytes (4). Swelling after periapical surgery
is most evident between the first and second day after sur-
gery, and it gradually decreases thereafter (5-7).

According to the International Association for the Study
of Pain (IASP), pain is defined as an unpleasant sensory and
emotional experience associated with actual or potential tis-
sue damage or described in terms of such damage and is
therefore entirely subjective (8, 9). Postsurgical pain is acute
and results from the nociceptive stimulation of the surgi-
cal procedure, tissue trauma and swelling, stretching of lig-
aments and generally from all situations related to surgical
manipulation. In general, pain after periapical surgery is of
short duration, with maximum intensity occurring on the
day of surgery or the following day (3, 5-7, 10-13).

There are numerous preoperative, intraoperative, and
postoperative factors that can affect postoperative complica-
tions. These factors include age, gender, oral hygiene, smok-
ing, systemic diseases as well as factors related to surgical
trauma such as flap shape and size, location and number of
teeth operated on, presence of fistula, presence of fenestra-
tion, duration of surgery, surgical technique and size of alve-
olar bone defect after surgery (1, 3, 12, 13).

The main aim of this study was to investigate the influ-
ence of factors associated with surgical trauma on the inci-
dence and intensity of postoperative pain after periapical sur-
gery. The null hypothesis of the study was that there was no
difference in the occurrence and intensity of pain in patients
postoperatively, regardless of factors associated with surgical
trauma.

Subjects and Methods

Study design

This cross-sectional study was conducted at the Depart-
ment of Oral and Maxillofacial Surgery, University Hospi-
tal of Split and was carried out from November 2022 to May
2023. It was approved by the Ethics Committee of the Uni-
versity Hospital of Split and was performed in accordance to
all ethical principles defined by the Helsinki Declaration of
the World Medical Association. All participants included in
the study signed an informed consent form to participate in
the study and were timely informed about its purpose and
objectives.

Subjects

This study included 30 participants. Participation in the
clinical research was voluntary. Only participants who had an
indication for periapical surgery and who fulfilled the inclu-
sion criteria were included in this study. The inclusion crite-
ria were as follows: healthy individuals of both genders (ASA
I); adults (18 years or older) with an indication for periapical
surgery on only one tooth; individuals with no known aller-
gies to lidocaine with adrenaline and ibuprofen; without signs
of acute inflammation (abscess) and pain in the surgical ar-
ea, non-smokers; the periapical index (PAI) 3, 4, and 5; teeth
in the upper anterior region; without significant bone loss. If
antibiotics were taken, the period between the last antibiotic
intake and the surgical procedure had to be at least 30 days.

Postoperativna bol nakon periapikalne kirurgije

(4). Oteklina poslije periapikalnoga zahvata najizrazenija je
izmedu prvoga i drugoga dana poslije operacije, a zatim se
postupno smanjuje (5 — 7).

Prema Medunarodnom udruzenju za proucavanje boli
(IASP), bol je definirana kao neugodno osjetno i emocio-
nalno iskustvo povezano s aktualnim ili potencijalnim o$te-
¢enjem tkiva ili opisano u terminima takvog o$te¢enja, te je
zato potpuno subjektivna (8, 9). Postoperativna bol je akut-
na i rezultat je nociceptivne stimulacije tijekom kirurskog
postupka, traume tkiva i oticanja, rastezanja ligamenata te
openito svih situacija povezanih s kirurskom manipulaci-
jom. Op¢enito, bol poslije periapikalnoga zahvata kratka je,
s maksimalnim intenzitetom na dan operacije ili sljede¢i dan
(3,5-7,10-13).

Mnogobrojni preoperativni, intraoperativni i postopera-
tivni ¢imbenici mogu utjecati na postoperativne komplikaci-
je, primjerice, dob, spol, oralna higijena, pusenje, sistemske
bolesti te ¢imbenici povezani s kirurskom traumom poput
oblika i veli¢ine reznja, lokacije i broja operiranih zuba, pri-
sutnosti fistule, fenestracije, trajanja operacije, kirurske teh-
nike i veli¢ine kostanoga defekta poslije operacije (1, 3, 12,
13).

Glavni cilj ovog istrazivanja bio je ispitati utjecaj ¢imbe-
nika povezanih s kirurskom traumom na udestalost i inten-
zitet postoperativne boli poslije periapikalnoga kirurskog za-
hvata. Nulta hipoteza istrazivanja bila je da kod pacijenata ne
postoji razlika u pojavi i intenzitetu boli poslije operacije, bez
obzira na ¢imbenike povezane s kirurskom traumom.

Ispitanici i metode

Dizajn istrazivanja

Ovo presjecno istrazivanje provedeno je u Zavodu za
oralnu i maksilofacijalnu kirurgiju Klini¢koga bolnickoga
centra Split od studenoga 2022. do svibnja 2023. Odobrilo
ga je Eticko povjerenstvo Klini¢koga bolnic¢koga centra Split
i provedeno je u skladu sa svim etickim nacelima definira-
nima Helsinskom deklaracijom Svjetske medicinske udruge.
Svi ispitanici uklju¢eni u istrazivanje potpisali su informira-
ni pristanak za sudjelovanje te su pravodobno obavijesteni o
svrsi i ciljevima istrazivanja.

Ispitanici

U istrazivanje je bilo uklju¢eno 30 ispitanika. Sudjelova-
nje je bilo dobrovoljno i bili su ukljuéeni samo ispitanici s in-
dikacijom za periapikalni kirurski zahvat koji su zadovolja-
vali kriterije za sudjelovanje. Kriteriji za ukljuc¢ivanje bili su:
zdrave osobe obaju spolova (ASA I), odrasli (18 godina i sta-
riji) s indikacijom za periapikalni zahvat na samo jednom zu-
bu, osobe bez poznatih alergija na lidokain s adrenalinom i
ibuprofen, bez znakova akutne upale (apsces) i boli u podru¢-
ju operacije, nepusadi, periapikalni indeks (PAI) 3,4 i 5, zu-
bi u prednjem dijelu gornje ¢eljusti i bez znacajnoga gubitka
kosti. Ako su ispitanici uzimali antibiotike, razdoblje izme-
du posljednje doze i kirurskoga zahvata moralo je biti najma-
nje 30 dana.
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The exclusion criteria were as follows: individuals who
had taken medications 7 days before the surgical procedure
or antibiotics 30 days before the surgical procedure; preg-
nancy; breastfeeding; individuals with congenital or ac-
quired pathological conditions (ASA 11, I11, IV, V, VI); abuse
of analgesics and/or opioids and narcotics; acute inflamma-
tion; advanced periodontitis; smokers; individuals who do
not have an indication for periapical surgery; patients who
already had periapical surgery; the periapical index (PAI) 1
and 2.

Surgical protocol

All patients were treated according to the same surgi-
cal protocol and by the same surgical team. Prior to surgery,
participants underwent a comprehensive medical and dental
history as well as clinical and radiological examination. In
addition, a preoperative rinse with the antiseptic mouthwash
Hexetidin (BELOSEPT, BELUPO, and Koprivnica, Croa-
tia) was performed to reduce the number of bacteria in the
surgical field. Local anesthesia was administered with 2 % li-
docaine with 1:100 000 epinephrine (lidocaine, BELUPO).
Assingle 2 ml ampoule was used for all participants. The inci-
sion was made using the surgical scalpel No. 15 (Carl Martin
GmbH, 42657 Solingen, Germany), and the full-thickness
semilunar Partsch flap was elevated using a Willinger perios-
teal elevator (Carl Martin GmbH, 42657 Solingen, Germa-
ny). The osteotomy was performed in the buccal bone using
a round bur (REF: H267104016, H141104010, Komet Den-
tal, Brasseler Gmbh & Co, Lemgo, Germany) at a high speed
of 40,000 rpm under continuous sterile saline irrigation to
expose the root apex. Some patients already had buccal fen-
estration, which was extended if necessary. All pathological
changes, granulomatous tissue and foreign bodies were re-
moved with curettes (Langer curette 3M Y4, Deppeler, Rolle,
Switzerland). After debridement of a lesion, a root was re-
sected perpendicular to the longitudinal axis of the root us-
ing a fissure bur (D254.314.012 PU 5, Komet Dental, Bras-
seler Gmbh & Co, and Lemgo, Germany). Approximately 3
mm of the apical part of the root was removed in all patients.
The root end was prepared with an intra-micro head (Intra
Micro Head 122, KaVo, Biberach, Germany) and a round
bur (0.549.0062, KaVo, Biberach, Germany) not less than 3
mm into the root canal following the long axis of the tooth.
Mineral trioxide aggregate (ENDO-EZE MTA FLOW, Ul-
tradent Products, South Jordan, USA) was used as root—end
filling material and placed in the root—end preparation with
disposable plastic applicators after adequate hemostasis. Pri-
or to wound closure, the periapical bone defect was rinsed
with a sterile saline solution to remove residual material and
bone debris. In addition, the volume of the alveolar bone de-
fect was measured by filling the bone cavity with sterile wa-
ter using an insulin syringe (BRAUN Omnifix” - F Luer So-
lo 1 ml, Bad Arolsen, Germany), while the height and width
of the vestibular bone defect was measured using a periodon-
tal probe (UNC 15-mm, Devemed GmbH, Tuttlingen, Ger-
many). The flaps were repositioned with simple interrupted
sutures (Vicryl 4/0 Johnson and Johnson; Somerville, NJ).

After surgery, patients were given verbal and written rou-

Postoperative Pain after Periapical Surgery .

Kriteriji za iskljucivanje bili su: osobe koje su uzimale li-
jekove 7 dana prije kirurskoga zahvata ili antibiotike 30 dana
prije kirurskoga zahvata, trudnoéa, dojenje, osobe s kongeni-
talnim ili ste¢enim patoloskim stanjima (ASA 11, IIL, IV, V,
VI), zloupotreba analgetika i/ili opioida i narkotika, akutna
upala, uznapredovali parodontitis, pusaci, osobe bez indika-
cije za periapikalni kirurski zahvat, pacijenti koji su ve¢ imali
periapikalni zahvat, periapikalni indeks (PAI) 11 2.

Kirurski protokol

Ispitanici su tretirani prema istome kirurskom proto-
kolu i to je ucinio isti kirurski tim. Prije operacije svima
je uzeta detaljna medicinska i stomatoloska anamneza te
je obavljen klinicki i radioloski pregled. Uz to, provedeno
je preoperativno ispiranje antiseptickim sredstvom Hexeti-
din (BELOSEPT, BELUPO, Koprivnica, Hrvatska) da bi
se smanjio broj bakterija u operacijskom podru¢ju. Lokal-
na anestezija obavljena je 2-postotnim lidokainom s 1 : 100
000 epinefrina (lidokain, BELUPO). Za sve ispitanike ko-
riStena je jedna ampula od 2 mL. Incizija je udinjena ki-
rurskim skalpelom br. 15 (Carl Martin GmbH, 42657 So-
lingen, Njemacka), a semilunarni Partschov rezanj pune
debljine podignut je s pomocu elevatora prema Willinge-
ru (Carl Martin GmbH, 42657 Solingen, Njemacka). Ka-
ko bi se prikazao vr$ak korijena zuba, osteotomija je obav-
liena na vestibularnoj kosti s pomo¢u okruglog svrdla (REF:
H267104016, H141104010, Komet Dental, Brasseler Gmbh
& Co, Lemgo, Njemacka) s maksimalnom brzinom okreta-
ja od 40 000 r/min. i konstantnim hladenjem. Neki pacijen-
ti ve¢ su imali vestibularnu fenestraciju koja je, ako je bilo
potrebno, proirena. Svi patoloski procesi, granulomatozno
tkivo i strani predmeti uklonjeni su kiretama (Langer kireta
3MY4, Deppeler, Rolle, Svicarska). Nakon debridmana le-
zije, korijen je reseciran okomito na longitudinalnu os kori-
jena fisurnim svrdlom (D254.314.012 PU 5, Komet Dental,
Brasseler Gmbh & Co, Lemgo, Njemacka). Svim ispitani-
cima uklonjeno je priblizno 3 mm apikalnoga dijela korije-
na. Retrogradni kavitet u¢injen je kolje¢nikom s mikrogla-
vom (Intra Micro Head L22, KaVo, Biberach, Njemacka) i
okruglim svrdlom (0.549.0062, KaVo, Biberach, Njemacka)
minimalno 3 mm prateéi longitudinalnu os zuba. Mineral-
ni trioksid agregat (ENDO-EZE MTA FLOW, Ultradent
Products, South Jordan, SAD) koristen je kao materijal za
retrogradno punjenje. Poslije postizanja hemostaze, MTA je
apliciran s pomo¢u jednokratnih plasti¢nih aplikatora. Pri-
je reponiranja reznja periapikalni kostani defekt ispran je fi-
zioloskom otopinom da bi se uklonio visak materijala i ko-
stani ostatci. Uz to, volumen alveolarnoga kostanog defekta
izmjeren je fizioloskom otopinom s pomocu inzulinske $tr-
caljke (BRAUN Omnifix® - F Luer Solo 1 ml, Bad Arolsen,
Njemacka), a visina i Sirina vestibularnoga ko$tanog defekta
izmjerena je parodontoloskom sondom (UNC 15-mm, De-
vemed GmbH, Tuttlingen, Njemacka). Na kraju kirurskoga
zahvata rezanj je vraéen u pocetni polozaj te ué¢vrééen poje-
dina¢nim $avovima (Vicryl 4/0 Johnson i Johnson; Somer-

ville, NJ).
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tine postsurgical instructions that were the same for all of
them. All participants were allowed to take only 400 milli-
grams ibuprofen tablets (Neofen forte 400 mg, Belupo, Ko-
privnica, Croatia). All participants who used other analgesics
and other pharmacological agents were excluded. No antibi-
otics were prescribed. For rinsing the oral cavity, participants
used a 0.12 % chlorhexidine aqueous solution twice a day for
1 minute over period of 7 days. Participants were informed
to contact the surgeon if they experienced severe pain, persis-
tent swelling, fever, bleeding, or any other concerns after the
surgical procedure.

Postoperatively, all participants were given a question-
naire with questions about the presence and intensity of pain
and the amount of analgesics taken. Pain intensity was mea-
sured using a visual analogue scale (VAS). The scale was a
10 c¢m long line with one end labelled as ‘no pain’ (0 cm)
and the other end as ‘worst possible pain’ (10 cm). Partic-
ipants brought the completed questionnaire to the follow-
up appointment 7 days after surgery, where wound healing
was assessed and sutures were removed. If a secondary infec-
tion developed, participants were prescribed antibiotic thera-
py. Participants were excluded from the study if a secondary
infection had developed.

Statistical analysis

All collected data from properly and completely filled
questionnaires were entered into a statistical table using Mi-
crosoft Office Excel 2019 (Microsoft Corporation, Red-
mond, Washington, USA). The SPSS software package (IBM
Corp., Armonk, New York) was used for data analysis. De-
scriptive statistical methods were employed to calculate ba-
sic statistical values. The normality of distribution was esti-
mated using the Kolmogorov-Smirnov test, and the results
were compared using the Mann-Whitney U test for inde-
pendent samples. Quantitative variables were presented as ei-
ther mean t standard deviation or median and interquar-
tile range, while qualitative variables were presented as whole
number and percentage. The Spearman correlation coef-
ficient was utilized to assess the relationships between the
variables under study and socio-demographic characteristics.
The level of statistical significance was set at P<0.05 for all
tests.

The minimum sample size was calculated according
to the results from the study of Chonge et al. investigat-
ing postoperative pain after root-end resection and filling.
A power analysis was conducted, with the effect of Cohen’s
size d=0.995 of mentioned study, 80% power, and 95% con-
fidence interval, minimum total sample size was 28. A sam-
ple of 30 per study was chosen to compensate for a possible
withdrawal, loss to follow up or exclusion of participants af-
ter enrolment due to adverse effects (8).

Results

The study included 30 participants, 16 (53.3 %) men
and 14 (46.7 %) women. The mean age was 37.00 + 12.47
years, the youngest participant was 20 years old, and the

oldest was 79 years old. The participant’s body mass index
(BMI) ranged from 19.47 to 29.21, with a mean value of

Postoperativna bol nakon periapikalne kirurgije

Poslije operacije ispitanici su dobili usmene i pisane ru-
tinske postoperativne upute koje su bile jednake za sve. Svi
su smjeli uzimati samo tablete ibuprofena od 400 miligra-
ma (Neofen forte 400 mg, Belupo, Koprivnica, Hrvatska).
Oni koji su se koristili drugim analgeticima ili drugim far-
makoloskim sredstvima iskljuceni su iz istrazivanja. Antibi-
otici se nisu propisivali. Za ispiranje usne Supljine ispitanici
su upotrebljavali 0,12-postotnu vodenu otopinu klorheksidi-
na dva puta na dan tijekom 1 minute u razdoblju od 7 da-
na. Takoder im je receno da se obrate kirurgu ako osjete jaku
bol, uoce perzistiraju¢u oteklinu, dobiju vruéicu ako se po-
javi krvarenje ili bilo $to drugo zabrinjavaju¢e poslije kirur-
skoga zahvata.

Postoperativno svi su ispitanici dobili upitnik s pitanjima
o prisutnosti i intenzitetu boli te o koli¢ini uzetih analgetika.
Intenzitet boli mjeren je vizualnom analognom ljestvicom
(VAS). Ljestvica je bila linija duga 10 cm, na jednom kraju
sa znakom ‘bez boli’ (0 cm), a na drugome je pisalo ‘najgo-
ra moguca bol’ (10 cm). Ispitanici su donijeli popunjeni upit-
nik na kontrolni pregled 7 dana poslije operacije, na kojem
se procijenilo cijeljenje rane te su uklonjeni $avovi. U slucaju
sekundarne infekcije, ispitanicima je propisana antibioticka
terapija i bili su iskljuceni iz istrazivanja.

Statisticka analiza

Svi prikupljeni podatci iz pravilno i potpuno ispunje-
nih upitnika uneseni su u statisticku tablicu Microsoft Ofhi-
ce Excela 2019 (Microsoft Corporation, Redmond, Washin-
gton, SAD). Za analizu podataka koristen je SPSS softverski
paket (IBM Corp., Armonk, New York). Primijenjene su de-
skriptivne statisticke metode za izracun osnovnih statisti¢-
kih vrijednosti. Normalnost distribucije procijenjena je Kol-
mogorov-Smirnovljevim, testom, a rezultati su usporedivani
koristenjem Mann-Whitneyjeva U testa za nezavisne uzorke.
Kvantitativne varijable predstavljene su kao srednja vrijed-
nost + standardna devijacija ili medijan i interkvartilni ras-
pon, a kvalitativne varijable prikazane kao cijeli broj i posto-
tak. Spearmanov koeficijent korelacije koristen je za procjenu
odnosa izmedu varijabli u istrazivanju i socijalno-demograf-
skih karakteristika. Razina statisticke znacajnosti postavljena
je na P < 0,05 za sve testove.

Minimalna veli¢ina uzorka izra¢unata je prema rezultati-
ma istrazivanja Chongea i suradnika koji su istrazivali posto-
perativnu bol poslije resekcije vrska korijena i retrogradnog
punjenja. Provedena je analiza snage s u¢inkom Cohenove
veli¢ine d = 0,995 iz spomenutog istrazivanja, 80 % snage i
95-postotnim intervalom pouzdanosti, a minimalna ukupna
veli¢ina uzorka bila je 28. Odabran je uzorak od 30 ispita-
nika kako bi se kompenziralo moguée odustajanje, nedola-
zak na kontrolni pregled ili isklju¢ivanje ispitanika zbog nu-
spojava (8).

Rezultati

U istrazivanje je bilo uklju¢eno 30 ispitanika — 16 mus-
karaca (53,3 %) i 14 Zena (46,7 %). Prosje¢na dob bila je
37,00 + 12,47 godina, najmladi ispitanik imao je 20 godina,
a najstariji 79. Indeks tjelesne mase (BMI) ispitanika kretao
se od 19,47 do 29,21, s prosje¢nom vrijednoséu od 24,59 +




386

Martinic et al.

24.59 + 2.47. The duration of the operation ranged from 13
to 27 minutes, with an average of 19.87 + 3.88 minutes. The
majority of participants, 16 (53.3%), had a periapical index
(PAI) of grade 4, 11 (36.7%) participants had a PAI of grade
5, while 3 participants (10%) had a PAI of grade 3.

Postoperative pain values on VAS scale reported at dif-
ferent time intervals are shown in Figure 1. The mean pain
score at 4 hours after the surgery was 2.13, and at 12 hours
after the surgery, it was 3.53. Furthermore, the mean pain
score for the first postoperative day was 3.63, and for the
second day, it was 2.90. There were differences in patients’
pain between the first 24 hours after surgery, and from the
first to the seventh postoperative day. In the first 24 hours,
a difference in pain was observed between the pain mea-
sured in the second hour compared to the pain measured
in the sixth hour after surgery (P=0.002), the twelfth hour
(P<0.001), and the 24th hour after surgery (2<0.001). Dur-
ing the days following the surgical procedure, a significant
difference in pain was observed between the second day af-
ter surgery and the fourth, fifth, sixth, and seventh days after
surgery (P<0.001). Furthermore, a difference in pain was ob-
served between the third day after surgery compared to the
fifth (P<0.001), sixth (P=0.009), and seventh (P=0.018) days
after surgery, as well as the fourth and seventh days after sur-
gery (P=0.002).

Figure 2 presents the quantities of postoperative analge-
sics consumed. On the day of the surgery, participants con-
sumed the highest number of analgesics. The median of the
total number of taken analgesics over the seven postoperative
days was 6 (IQR = 3.5, and x = 5.57). The median time of
taking the first analgesic was 5 hours from the surgery (IQR
=3,and x = 5.43).
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2,47. Trajanje operacije variralo je od 13 do 27 minuta, pro-
sje¢no od 19,87 + 3,88 minuta. Vecina ispitanika, njih 16
(53,3 %), imala je periapikalni indeks (PAI) 4. stupnja, kod
11 njih (36,7 %) zabiljezen je PAI 5. stupnja, a kod 3 (10 %)
je bio 3. stupnja.

Vrijednosti postoperativne boli na VAS ljestvici zabiljeze-
ne u razli¢itim vremenskim intervalima prikazane su na slici
1. Prosje¢na vrijednost boli 4 sata poslije operacije iznosila je
2,13, a 12 sati poslije operacije 3,53. Nadalje, prosje¢na vri-
jednost boli prvoga postoperativnog dana bila je 3,63, a dru-
goga dana 2,90. Uocene su razlike u boli pacijenata unutar
prva 24 sata poslije operacije i izmedu prvoga i sedmoga po-
stoperativnog dana. Tijekom prva 24 sata razlika u boli pri-
mije¢ena je izmedu boli izmjerene u drugom satu u uspo-
redbi s boli izmjerenom u Sestom satu poslije operacije (P =
0,002), dvanaestom satu (P < 0,001) i dvadeset i ¢etvrtom sa-
tu poslije operacije (P < 0,001). Idu¢ih dana znacajna razlika
u boli zabiljezena je izmedu drugoga dana poslije operacije i
Cetvrtoga, petoga, Sestoga i sedmoga dana poslije operacije (P
< 0,001). Razlika u boli takoder je primije¢ena izmedu tre-
¢ega dana poslije operacije u usporedbi s petim (P < 0,001),
Sestim (P = 0,009) i sedmim (P = 0,018) danom poslije ope-
racije, te izmedu Cetvrtoga i sedmoga dana poslije operacije
(P =0,002).

Na slici 2. oznacene su koli¢ine konzumiranih analgeti-
ka postoperativno. Na dan operacije ispitanici su uzeli naj-
viSe analgetika. Medijan ukupnoga broja uzetih analgetika
tijekom sedam postoperativnih dana bio je 6 (IQR = 3,5,
x = 5,57). Medijan vremena uzimanja prvog analgetika bio je
5 sati poslije operacije (IQR = 3, x = 5,43).

S obzirom na spol ispitanika, jedina zabiljeZena ra-
zlika odnosila se na vrijeme uzimanja prvoga analgetika

2hours 4hours 6hours 12hours 1stday 2ndday 3rdday 4thday 5thday 6thday 7thday

s || participants B MI < 25 BMI > 25

]

Analgetic consumption

-

ORNWAGON0WLO

i N7
On theday 1stday
of surgery

=@ 3| participants ==@==BMI< 25 BMI > 25

2nd day 3rd day 4th day Sth day 6th day 7th day

Figure 1 Mean VAS scores for postoperative
pain

Total  Time of Slika 1. Srednji VAS rezultati za

:ﬂg;;j;g e postoperativnu bol

taken over analgesic Figure 2 Consumption of analgesics after
7days  after surgery (mean score)

?ﬁ’jﬁg Slika 2. Potrosnja analgetika nakon operacije
(srednji rezultat)
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Postoperativna bol nakon periapikalne kirurgije

Table1 The impact of preoperative presence of fenestration or fistula and volume of the alveolar bone defect on postoperative pain
Tablica1 Utjecaj prijeoperacijske prisutnosti fenestracije ili fistule i volumena defekta alveolarne kosti na postoperativnu bol
P . . Lz erative Preoperative fistula ~ Volume of the alveolar
ostoperative pain after surgery fenestration
(yes/no) bone defect
(yes/no)
P | . £ th d R 0.096 0.089 0.158
rson rien I r
crsona’ expetienice of tie procecute P-Value 0.614 0.641 0.403
’h R -0.037 0.319 0.065
ours
B P-Value 0.845 0.086 0.723
4h R -0.187 -0.221 0.202
oues PValue 0.323 0.241 0.284
6h R 0.035 -0.362 0.252
I
o P-Value 0.853 0.050 0.180
2h R 0.070 -0.342 0.265
ours
P-Value 0.712 0.064 0.157
R -0.008 -0.323 0.248
1 day
P-Value 0.967 0.082 0.186
R -0.027 -0.212 0.326
2 day
P-Value 0.886 0.260 0.079
344 R -0.275 -0.193 0.168
al
Y P-Value 0.141 0.306 0.375
shd R -0.368 -0.240 0.113
v P-Value 0.045 0.202 0.551
5 da R -0.391 -0.132 0.011
Y P-Value 0.033 0.487 0.953
i R -0.364 0.017 0.123
v PValue 0.048 0.928 0.519
R -0.267 0.147 -0.217
74 day
P-Value 0.153 0.437 0.248

The values are presented as R — correlation coeflicient and P - value.

Statistical significance and correlation coefficient were tested using the Spearman’s Rank Correlation.

Statistical significance was set to 2<0.05.

Regarding the gender of the participants, the only ob-
served difference was in the timing of the first analgesic in-
take (P = 0.038). Specifically, the median time to the first
analgesic intake was 6.5 hours after surgery for men and 4.5
hours after surgery for women. The age of the participants
did not significantly influence the occurrence or intensity of
postoperative pain at all examined time points (P > 0.05).

The BMI index of the participants positively correlated
with the time of taking the first analgesic after the surgery
(R=0.401, =0.028), as well as with the amount of analgesics
taken on the third day after the surgery (R=0.492, P=0.000).
Among BMI categories (BMI greater and less than 25), there
were differences in analgesic intake on the third (2=0.006)
and fourth (P=0.031) day after the surgery. Specifically, par-
ticipants with a BMI less than 25 consumed a maximum
of two analgesics per day (average 1.00 + 0.76) on the third
postoperative day. Meanwhile, participants with a BMI
greater than 25 consumed up to three analgesics per day on
the third day (average 1.4 + 0.91). On the fourth day, par-
ticipants with a BMI less than 25 consumed a maximum of
one analgesic per day (average 0.53 + 0.52), while those with
a BMI greater than 25 consumed up to three analgesics (av-
erage 1.26 £ 0.79) (Figure 1 and Figure 2).

The duration of the operation negatively correlated with
the pain perception at 6 hours (R=-0.483, P=0.005), 12 hours

(P = 0,038). Naime, medijan uzimanja prvoga analgetika
bio je 6,5 sati poslije operacije kod muskaraca i 4,5 sati kod
zena. Dob ispitanika nije znatno utjecala na pojavu ili in-
tenzitet postoperativne boli ni za jedno ispitivano vrijeme
(P > 0,05).

Indeks tjelesne mase (BMI) ispitanika pokazao je pozitiv-
nu korelaciju s viemenom uzimanja prvog analgetika poslije
operacije (R = 0,401, P = 0,028), te s koli¢inom uzetih anal-
getika tre¢eg dana poslije operacije (R = 0,492, P = 0,0006).
Medu BMI kategorijama (BMI ve¢i ili manji od 25) postoja-
le su razlike u unosu analgetika trecega (P = 0,000) i Cetvr-
toga dana (P = 0,031) poslije operacije. Naime, ispitanici koji
su imali BMI manji od 25 konzumirali su maksimalno dva
analgetika na dan (prosjek 1,00 + 0,76) tre¢ega postoperativ-
noga dana. S druge strane, oni s indeksom tjelesne mase ve-
¢im od 25 konzumirali su do tri analgetika na dan tre¢ega
dana (prosjek 1,4 + 0,91). Cetvrtoga dana ispitanici s BMI-
jem manjim od 25 uzimali su maksimalno jedan analgetik
na dan (prosjek 0,53 + 0,52), a oni s ve¢im od 25 do tri anal-
getika (prosjek 1,26 + 0,79) (slike 1. i 2.).

Trajanje operacije pokazalo je negativnu korelaciju s osje-
¢ajem boli 6 sati (R = -0,483, P = 0,005), 12 sati (R = -0,496,
P =0,005) i 24 sata (R = -0,431, P = 0,017) poslije operaci-
je te s brojem analgetika uzetih prvoga dana poslije operacije
(R =-0,363, P = 0,048) i ukupnim brojem analgetika kon-
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Table2  The impact of preoperative presence of fenestration or fistula and volume of the alveolar bone defect on consumption of analgesics
after surgery
Tablica 2. Utjecaj prijeoperacijske prisutnosti fenestracije ili fistule i volumena defekta alveolarne kosti na potrosnju analgetika nakon
operacije
. . Preoperaflve Preoperative fistula ~ Volume of the alveolar
Analgesics consumption after surgery fenestration
(yes/no) bone defect
(yes/no)
Time of taking the first analgesics after surgery | R -0.023 -0.390 0.196
(hours) P-Value 0.903 0.033 0.299
R 0.264 -0.196 0.304
On the day of
11 the day of surgery P-Value 0.158 0.298 0.102
R 0.074 -0.029 0.210
1 day
P-Value 0.698 0.879 0.266
g R 0.151 -0.063 0.340
v P-Value 0.426 0.742 0.066
R 0.000 -0.468 0.127
3" day
P-Value 1.000 0.009 0.505
R 0.079 -0.255 0.082
4™ day
P-Value 0.679 0.174 0.665
. R 0.267 0.147 0.132
5% day
P-Value 0.153 0.437 0.487
R / / /
6™ d
v P-Value / / /
oy R 0.186 0.102 0.313
v PValue 0.326 0.590 0.092
. R 0.132 -0.294 0.219
Total number of analgesics taken over 7 days PValue 0486 0114 0244
R 0.282 0.04 0.04
The width of the alveolar bone defect (mm) ! S
P-Value 0.131 0.805 0.015
R 0.421 0.074 0.500
The height of the alveol f
¢ height of the alveolar bone defect (mm) PValne 0.020 0.696 0.005
P (ive fenestration (yes/no) R 1.000 0.552 0.050
reoperative renestration (yes/no,
peratiy Y PValue 0.002 0.792
R 0.552 1.000 -0.073
P ive fistul
reoperative fistula (yes/no) PValue 0,002 0792

The values are presented as R — correlation coefficient and P — value.

Statistical significance and correlation coefficient were tested using the Spearman’s Rank Correlation.

Statistical significance was set to P<0.05.

(R=-0.496, P=0.005), and 24 hours (R=-0.431, P=0.017) af-
ter the surgery, as well as with the number of analgesics tak-
en on the first day after the operation (R=-0.363, P=0.048),
and the total number of analgesics taken over the seven post-
operative days (R=-0.407, =0.025).

The height and width of the alveolar bone defect after the
operation did not significantly influence the occurrence and
intensity of postoperative pain at any examined time point
(P>0.05). Furthermore, there were no significant differenc-
es in the time patients took the first analgesic, the number
of analgesics taken at any examined time, or the total num-
ber of analgesics concerning the height and width of the de-
fect (P>0.05).

Additionally, the smallest volume of alveolar bone defect
was 50 mm?, while the largest was 270 mm?. The mean vol-
ume was 148.6 mm?. No difference was observed between

groups in alveolar bone defect concerning preoperative pres-
ence of fistula (P=0.701) and fenestration (P=0.786). Similar-

zumiranih tijekom sedam postoperativnih dana (R = -0,407,
P =0,025).

Visina i $irina alveolarnoga kostanog defekta poslije ope-
racije nisu znacajno utjecale na pojavu i intenzitet postopera-
tivne boli ni za jedno ispitivano vrijeme (P > 0,05). Takoder
nema znacajne razlike ni u trenutku kad su pacijenti uzeli pr-
vi analgetik te u broju uzetih analgetika ni za jedno ispitiva-
no vrijeme kao ni u ukupnom broju analgetika s obzirom na
visinu i $irinu defekta (P > 0,05).

Najmanji volumen alveolarnoga ko$tanog defekta izno-
sio je 50 mm?, a najvedi 270 mm?. Prosje¢ni volumen bio
je 148,6 mm?. Nije uocena razlika u volumenu alveolarnoga
kostanoga defekta s obzirom na preoperativnu prisutnost fi-
stule (P = 0,701) i fenestracije (P = 0,786). Sli¢no tomu, nije
bilo razlike u odnosu na BMI (P = 0,486) i spol (P = 0,129).
Volumen alveolarnoga ko$tanog defekta poslije operacije nije
znacajno utjecao na pojavu ili intenzitet postoperativne boli
za sva ispitivana vremena (P > 0,05) (tablica 1.). Ni volumen
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ly, there was no difference concerning the BMI (P=0.486) and
gender (P=0.129). The volume of the alveolar bone defect af-
ter the operation did not significantly affect the occurrence
or intensity of postoperative pain at all examined time points
(P>0.05) (Table 1). Similarly, the volume of the alveolar bone
defect did not significantly influence the amount of consumed
analgesics at all examined time points (2>0.05) (Table 2).

The presence of a fistula negatively correlated with pain
six hours after the procedure (R=-0.362, P=0.050), the time
of taking the first analgesic (R=-0.390, P=0.033), and the
amount of analgesics taken on the third day after the surgery
(R=-0.468, P=0.009) (Table 1 and Table 2). Namely, partici-
pants with a fistula typically consumed the first analgesic af-
ter five to nine hours after the operation (average after 7 +
1.52). In contrast, participants without a fistula took the first
analgesic after one to ten hours (average after 4.95 + 2.52).

Additionally, the preoperatively present fenestration pos-
itively correlated with the presence of a fistula (R 0.552,
P=0.002), while negatively correlating with the occurrence
of pain on the fourth (R=-0.368, P=0.045), fifth (R=-0.391,
P=0.033), and sixth (R=-0.364, P=0.048) day after the oper-
ation (Table 1 and Table 2).

Discussion

This study thoroughly investigated the influence of pre-
operative and intraoperative factors related to surgical trau-
ma on the occurrence and intensity of pain and the amount
of analgesics taken after periapical surgery.

Our study showed that the duration of the surgical pro-
cedure correlated negatively with the postoperative pain per-
ception and the total number of analgesics taken in the seven
days following the procedure. These findings contradict the
available literature, which states that prolonged manipula-
tion of soft and hard tissues leads to increased inflammation,
damage to blood vessels and nerves, and increased sensitiv-
ity to pain, which increases the risk of developing postoper-
ative edema, hematoma and infection (13, 14). However, it
is important to note that the duration of all procedures in
our study ranged from 13 to 27 minutes, with an average
of 19.87 + 3.88 minutes. Therefore, all interventions in this
study were within two standard deviations. It can be con-
cluded that the manipulation time was homogeneous for all
and differed only insignificantly. Therefore, we cannot at-
tribute the pain solely to the duration of the procedure, but
rather to some other factors.

The results of this study show that participants with a
higher BMI consumed a greater amount of analgesics com-
pared to participants with a lower BMI. Overweight and
obesity may be associated with a higher incidence of post-
operative pain and a higher need for analgesics (15). In ad-
dition, a positive correlation between BMI and the amount
of analgesics taken can be explained by an increased need
for analgesics due to a higher body weight. It has also been
shown that the duration of the surgical procedure is pro-
longed in participants with higher BMI, which may conse-
quently affect the occurrence and intensity of postoperative
complications (14-17).

Postoperativna bol nakon periapikalne kirurgije

ko$tanoga defekta nije znacajno utjecao na koli¢inu konzu-
miranih analgetika za sva ispitivana vremena (P > 0,05) (ta-
blica 2.).

Prisutnost fistule negativno korelira s boli Sest sati poslije
zahvata (R = -0,362, P = 0,050), vremenom uzimanja prvog
analgetika (R =-0,390, P = 0,033) i koli¢inom uzetih analge-
tika tre¢eg dana poslije operacije (R = -0,468, P = 0,009) (ta-
blice 1. i 2.). Naime, ispitanici s fistulom obi¢no su uzimali
prvi analgetik izmedu petoga i devetoga sata poslije operaci-
je (prosje¢no poslije 7 + 1,52 sati). Suprotno tomu, ispitanici
bez fistule uzimali su prvi analgetik izmedu prvoga i deseto-
ga sata (prosjecno poslije 4,95 + 2,52 sata).

Dodatno, preoperativno prisutna fenestracija pokazala
je pozitivnu korelaciju s prisutnos¢u fistule (R = 0,552, P =
0,002), a negativno je korelirala s pojavom boli ¢etvrtoga (R
=-0,368, P = 0,045), petoga (R =-0,391, P = 0,033) i Sestoga
(R=-0,364, P = 0,048) dana poslije operacije (tablice 1. i 2.).

Rasprava

Autori ovog istrazivanja detaljno su istrazili utjecaj pre-
operativnih i intraoperativnih ¢imbenika povezanih s kirur-
skom traumom na pojavu i intenzitet boli te koli¢inu analge-
tika uzetih poslije periapikalnoga kirurskog zahvata.

U istrazivanju se isti¢e da trajanje operacijskoga zahvata
negativno korelira s osje¢ajem boli poslije operacije, te uku-
pnim brojem uzetih analgetika u sedam dana postoperativ-
no. Dobiveni rezultati opre¢ni su onima iz dostupne literatu-
re u kojoj prolongirano vrijeme manipulacije mekim i tvrdim
tkivom uzrokuje pojacanu upalu, o$te¢enje krvnih zila i Ziva-
ca te pove¢anu osjetljivost na bol, $to povecava rizik od poja-
ve postoperativnog edema, hematoma i infekcije (13, 14). No
potrebno je istaknuti da je trajanje svih zahvata u nasem istra-
zivanju bilo od 13 do 27 minuta, prosje¢no 19,87 + 3,88 mi-
nuta. Dakle, sve operacije u ovom istrazivanju obuhvaéene su
unutar dviju standardnih devijacija. Iz navedenoga se moze
zakljuciti da je vrijeme manipulacije kod svih bilo homogeno i
zanemarivo razli¢ito. Time bol ne mozemo pripisati samo tra-
janju operacije, nego i nekim drugim ¢imbenicima.

Rezultati u ovom istrazivanju pokazuju da su ispitanici
s visim BMI indeksom konzumirali ve¢u koli¢inu analgeti-
ka u usporedbi s ispitanicima s nizim indeksom tjelesne ma-
se. Prekomjerna tjelesna tezina i pretilost mogu biti povezane
s ve¢om incidencijom postoperativne boli i potrebom za ve-
¢om koli¢inom analgetika (15). Osim toga, pozitivna korela-
cija izmedu indeksa tjelesne mase i koli¢ine uzetih analgetika
moze se objasniti pove¢anom potrebom za analgeticima zbog
vele tjelesne mase. Dokazano je takoder da je trajanje opera-
cijskoga zahvata produljeno kod osoba s ve¢im indeksom tje-
lesne mase, $to posljedicno moze utjecati na pojavnost i in-
tenzitet postoperativnih komplikacija (14 - 17).

Prema nasim rezultatima volumen defekta alveolarne ko-
sti ne utjece na intenzitet i pojavnost postoperativne boli, ni
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According to our results, the volume of the alveolar bone
defect has no influence on the intensity and occurrence of
postoperative pain, nor on the amount of analgesics taken.
Christiansen et al. also found no correlation between the vol-
ume of the alveolar bone defect and postoperative pain (18).
This result could be due to the fact that the size of the alve-
olar bone defect was not primarily caused by surgical ma-
nipulation, but by chronic periapical inflammation leading
to bone destruction. However, the alveolar bone defect after
periapical surgery plays an important role in the final out-
come of the therapy. According to Von Arx et al. it was al-
so found that cases that healed had a smaller volume (395
mm?) of alveolar bone defects comparing those that did not
heal (554 mm?) (19). In large periapical lesions, the prolif-
eration of fibroblasts from the periosteum into the bone de-
fect can lead to the formation of scar tissue instead of bone
regeneration after surgery, which reduces the healing poten-
tial (20). A larger volume of the bone defect, a greater width
and height of the vestibular defect and the presence of bi-
lateral fenestration are associated with a poorer final surgi-
cal outcome (19-21). In this study, the maximum defect was
270 mm?®, which is significantly smaller than the values de-
termined in the Von Arx study (19).

The preoperative presence of a fistula and fenestration
were also parameters observed in our study. Participants
with preoperative fenestration had less postoperative pain.
Sometimes a defect caused by a periapical pathological pro-
cess invades the bone, a condition known as fenestration of
the alveolar bone, in which the periapical area is already ex-
posed, hence less hard tissue needs to be removed than in
cases where the vestibular bone is intact. Therefore, the re-
sults related to preoperative fenestration could be explained
as a consequence of a less invasive surgical procedure, as it
is known that less trauma leads to less postoperative pain.
Conversely, greater surgical trauma leads to the release of a
greater amount of inflammatory mediators (histamine, sero-
tonin, quinin and prostaglandin), which subsequently influ-
ence the intensity of pain and swelling after the procedure (6,
22). In study of Pecora et al., postoperative pain and swell-
ing were compared in patients who underwent surgery with
or without the use of a dental operating microscope. They
found significantly less postoperative pain in the group treat-
ed with a microscope, although there was no statistical dif-
ference in swelling. The authors believe this could be due to
the reduced traumatic impact on the tissue, including mini-
mal osteotomy, accuracy of area curettage and optimized vi-
sualization of the surgical site (23). Similar results were ob-
tained in the studies of Tsesis et al. and Igbal et al. in which
a lower pain sensation was reported in the group treated with
the microscopic technique, which was due to minimal sur-
gical traumatic effects on the hard tissue and precise execu-
tion of all surgical steps (7, 10). In conclusion, larger defects
in the alveolar bone after surgery together with greater surgi-
cal trauma may lead to the development of more severe post-
operative complications (13).

Furthermore, participants with a preoperative fistula
consumed a lower number of analgesics. This result could al-
so be explained as a consequence of less surgical trauma lead-
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na koli¢inu uzetih analgetika. Christiansen i suradnici tako-
der nisu pronasli povezanost izmedu volumena defekta alve-
olarne kosti i postoperativne boli (18). Takav rezultat moze
biti posljedica toga Sto veli¢ina defekta alveolarne kosti nije
primarno nastala zbog kirurske manipulacije, nego kronic-
ne periapikalne upale koja je rezultirala destrukcijom kosti.
Medutim, defekt alveolarne kosti poslije periapikalnoga ki-
rurskoga zahvata vazan je u kona¢nome ishodu terapije. U
istrazivanju Von Arxa i suradnika takoder je utvrdeno da su
slucajevi koji su zacijelili imali manji volumen (395 mm?)
defekta alveolarne kosti u usporedbi sa slu¢ajevima koji ni-
su zacijelili (554 mm?) (19). Kod velikih periapikalnih lezi-
ja, proliferacija fibroblasta iz periosta u kostani defekt moze
rezultirati stvaranjem oZiljnoga tkiva umjesto kostane rege-
neracije poslije operacije, $to smanjuje mogu¢nost zacjeljiva-
nja (20). Veéi volumen defekta kosti, veca Sirina i visina ve-
stibularnog defekta, te obostrane fenestracije povezuju se s
losijim kona¢nim ishodom operacije (19 — 21). U ovom istra-
zivanju maksimalni defekt iznosio je 270 mm?, $to je znat-
no manje od vrijednosti utvrdenih u istrazivanju Von Arxa i
suradnika (19).

Preoperativna prisutnost fistule i fenestracije takoder su
bili parametri koje smo pratili u nasem istrazivanju. Ispitani-
ci s preoperativnom  fenestracijom imali su manju postope-
rativnu bol. Katkad defekt prouzrocen periapikalnim pato-
loskim procesom perforira kost, to je takozvana fenestracija
alveolarne kosti, pri ¢emu je periapikalno podrucje ve¢ izlo-
zeno, $to zahtijeva manje uklanjanje tvrdoga tkiva u uspo-
redbi sa slucajevima kada je vestibularna kost intaktna. Zato
se rezultati vezani za preoperativnu fenestraciju mogu obja-
sniti kao posljedica manje invazivnoga kirurskog zahvata, jer
je poznato da manja trauma izaziva manju postoperativnu
bol. Suprotno tomu, u slucaju vece kirurske traume osloba-
daju se vece koli¢ine upalnih medijatora (histamin, seroto-
nin, kinin i prostaglandin) koji posljedi¢no utje¢u na intenzi-
tet boli i oteklinu poslije zahvata (6, 22). Pecoro i suradnici u
svojem su istrazivanju usporedivali postoperativnu bol i ote-
klinu kod pacijenata koji su operirani uz upotrebu dentalno-
ga operativnog mikroskopa i bez toga uredaja. Utvrdeno je
znatno manje postoperativne boli u skupini lije¢enoj mikro-
skopom, a nije zabiljezena statisticka razlika u oticanju. Au-
tori vjeruju da je to rezultat smanjenoga traumatskog utjecaja
na tkivo, uklju¢uju¢i minimalnu osteotomiju, preciznost ki-
retaze podrudja i optimiziranu vizualizaciju kirurskoga polja
(23). Sli¢ni rezultati dobiveni su u istrazivanjima Tsesisa i su-
radnika te Igbala i suradnika koji su zabiljeZili manju osjetlji-
vost na bol u skupini lije¢enoj mikroskopskom tehnikom, sto
se pripisuje minimalnim traumatskim u¢incima zahvata na
tvrda tkiva i preciznoj izvedbi svih kirurskih postupaka (7,
10). Zaklju¢no, ve¢i defekti alveolarne kosti poslije zahvata,
zajedno s ve¢om kirurskom traumom, mogu rezultirati poja-
vom tezih postoperativnih komplikacija (13).

Ispitanici s preoperativnom fistulom takoder su konzu-
mirali manji broj analgetika. Taj rezultat takoder bi se mo-
gao objasniti kao posljedica manje kirurske traume koja je
prouzro¢ila manju postoperativna bol i posljediéno manju
konzumaciju analgetika. Takvo objasnjenje potkrepljuje i re-
zultat naseg istrazivanja koji je pokazao da preoperativna fe-
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ing to less postoperative pain, and consequently less analge-
sic consumption. Such an explanation is also supported by
the result of our study, which showed that preoperative fen-
estration correlates positively with the presence of a fistula.
Contrary to our results, in the study by Seymour et al. the
presence or absence of a fistula did not affect postoperative
pain scores (12). In conclusion, the participants without pre-
operative fistula and fenestration had a longer postoperative
recovery time, which we can be attributed to greater surgi-
cal trauma, as a larger portion of bone had to be removed in
these participants to gain access to the periapical area. Un-
fortunately, we cannot compare the results regarding fistula
and fenestration with the available literature, as there were
no studies that found an association between these factors
and postoperative pain. However, according to the available
literature, the presence of a preoperative fistula and the pres-
ence and size of fenestration are considered risk factors for
the long-term success of the therapy (19-21).

Postoperative pain following periapical surgery repre-
sents one of the most common complications of this proce-
dure (3, 8, 12). According to our results, the most severe pain
was recorded in the participants on the day after the surgery,
and the pain intensity decreased over time. These results are
comparable to most studies that have investigated the occur-
rence of postoperative pain after periapical surgery. In these
studies, participants experienced the greatest pain on the day
of surgery and during the first postoperative day (5, 7, 8, 10-
12). However, Garcia et al. and Penarrocha et al. found the
most severe pain on the second postoperative day (3, 13).

In our study, the highest consumption of analgesics was
recorded on the day of surgery, while consumption gradually
decreased over time. In the study by Tuk et al., 14.3% of pa-
tients reported not using analgesics on the first postoperative
day. This percentage increased to 30.8% on the second day
and 42.1% on the third day. On the seventh day, 23.3% of
patients used analgesics (11). In conclusion, over-the-counter
analgesics have been shown to be sufficient and effective for
the relief of postoperative pain after periapical surgery.

There are several limitations to this study. The study in-
cluded a small number of participants, and further research
on a larger patient sample and across multiple hospital cen-
ters is needed to make these results clinically more relevant.
Furthermore, the measurement of alveolar bone defect was
performed at the end of the surgical procedure in our study.
It would be preferable for the defect to be measured both be-
fore and after the surgery to ultimately determine the size of
the defect caused solely by manipulation of hard and soft tis-
sues. Moreover, an operating microscope was not used in the
surgical procedure in this study, and some studies have re-
ported that the use of microsurgical techniques is associated
with less postoperative pain and faster recovery. Additional-
ly, it would be beneficial for future research to examine other
factors associated with surgical trauma and to monitor oth-
er postoperative complications following periapical surgery.

Postoperativna bol nakon periapikalne kirurgije

nestracija pozitivno korelira s prisutno¢u fistule. Suprotno
nasim rezultatima, u istrazivanju Seymoura i suradnika, pri-
sutnost ili odsutnost fistule nije utjecala na postoperativnu
bol (12). Zaklju¢no, ispitanici bez preoperativne fistule i fe-
nestracije dulje su se oporavljali poslije zahvata, $to mozemo
pripisati vecoj kirurskoj traumi jer je kod tih ispitanika tre-
balo ukloniti ve¢i dio kosti da bi se pristupilo periapikalnom
podru¢ju. Nazalost, rezultate vezane uz fistulu i fenestraciju
ne mozemo usporediti s podatcima iz dostupne literature za-
to $to nisu pronadene studije koje povezuju te ¢imbenike s
postoperativnom boli. No prema dostupnoj literaturi, prisut-
nost preoperativne fistule te prisutnost i veli¢ina fenestraci-
je smatraju se ¢imbenicima rizika kad je rije¢ o dugoro¢nom
uspjehu terapije (19 — 21).

Postoperativna bol poslije periapikalnoga kirurskog za-
hvata jedna je od najces¢ih komplikacija (3, 8, 12). Prema
nadim rezultatima, najveca bol medu ispitanicima zabiljeze-
na je dan poslije operacije, a zatim se njezin intenzitet sma-
njivao. Ti se rezultati mogu usporediti s ve¢inom istrazivanja
koja su pratila pojavnost postoperativne boli poslije periapi-
kalnoga zahvata. U takvim istrazivanjima istice se da bol do-
seze najvedi intenzitet na dan operacije te tijekom prvoga po-
stoperativnoga dana (5, 7, 8, 10 — 12). No, Garcia i suradnici,
te Penarrocha i suradnici zabiljeZili su vrhunac boli drugoga
postoperativnoga dana (3, 13).

U na$em istrazivanju, na dan operacije zabiljezena je naj-
veca konzumacija analgetika, a zatim se njihova primjena s
vremenom postupno smanjivala. U istrazivanju Tuka i su-
radnika, prvoga je postoperativnoga dana 14,3 % pacijena-
ta izvijestilo da ne uzima analgetike. Taj postotak porastao
je na 30,8 % drugoga dana i 42,1 % tre¢ega dana. Sedmo-
ga dana se 23,3 % pacijenata koristilo analgeticima (11). Za-
klju¢no, pokazalo se da su analgetici koji se nabavljaju bez
recepta dovoljni i u¢inkoviti da se ublaZi postoperativna bol
poslije periapikalnoga zahvata.

Ovo istrazivanje ima nekoliko ogranicenja. Bio je uklju-
¢en mali broj ispitanika pa su potrebna daljnja istrazivanja
na ve¢em uzorku pacijenata i u vise bolnickih centara ka-
ko bi rezultati bili klinicki relevantniji. Osim toga, u nasem
istrazivanju mjerenje defekta alveolarne kosti provedeno je na
kraju kirurskoga zahvata. Bilo bi pozeljno da se defekt mjeri i
prije i poslije operacije da bi se kona¢no odredila veli¢ina de-
fekta prouzrocena isklju¢ivo manipulacijom tvrdim i mekim
tkivima. Nadalje, u ovom istrazivanju nije koristen operacij-
ski mikroskop tijekom kirurskoga zahvata, a u nekim istrazi-
vanjima istaknuto je da je primjena mikrokirurskih tehnika
povezana s manjom postoperativhom boli i brzim oporav-
kom. Dodatno, u buduéim istrazivanjima bilo bi korisno is-
pitati i druge ¢imbenike povezane s kirurskom traumom te
pratiti druge postoperativne komplikacije poslije periapikal-
noga kirurskog zahvata.
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Conclusion

The null hypothesis of the study was rejected. The re-
sults of the present study suggest that postoperative pain af-
ter periapical surgery is most severe on the day after surgery.
In addition, analgesic consumption was the highest on the
day of surgery. Among the factors associated with surgical
trauma, the presence of preoperative fistula and preoperative
fenestration of the alveolar bone and the BMI index of the
participants had an influence on the incidence and intensity
of postoperative pain. In conclusion, we can say that there is
a correlation between surgical trauma, namely the manipu-
lation of hard and soft tissue, and the incidence and intensity
of postoperative pain.
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Sazetak

Postoperative Pain after Periapical Surgery .

Zaklju€ak

Nulta hipoteza istrazivanja je odbacena. Rezultati ovog
istrazivanja pokazuju da je postoperativna bol poslije periapi-
kalnoga zahvata najve¢a dan poslije operacije. Konzumacija
analgetika bila je najveca na dan operacije. Medu ¢imbenici-
ma povezanima s kirurskom traumom, preoperativne fistu-
le, preoperativne fenestracije alveolarne kosti i indeks tjelesne
mase ispitanika utjecali su na pojavnost i intenzitet postope-
rativne boli. Zaklju¢no mozemo reéi da postoji povezanost
izmedu kirurske traume, odnosno manipulacije tvrdim i me-
kim tkivom te pojavnosti i intenziteta postoperativne boli.
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Cilj: Istraziti utjecu li cimbenici povezani s kirurskom traumom na postoperativnu bol tijekom prvo-
ga postoperativnoga tjedna. Dizajn istraZivanja: U istrazivanje je bilo uklju¢eno 30 zdravih odraslih
osoba, nepusaca, obaju spolova, s indikacijom za periapikalni kirurski zahvat na jednome zubu u
prednjem dijelu gornje ¢eljusti, bez povijesti ranijih operacija, alergija na lidokain s adrenalinom ili
ibuprofen, bez akutne upale ili boli te s PAl-om 3, 4 ili 5. Sve kirurske zahvate obavio je isti tim pre-
ma istom protokolu. Tijekom prvoga postoperativnoga tjedna svi su pacijenti dobili jednake posto-
perativne upute i upitnik za pracenje intenziteta boli i konzumacije analgetika. Rezultati: Najveci in-
tenzitet boli zabiljezen je dan poslije operacije, a najveca konzumacija analgetika zabiljeZzena je na
dan operacije. BMI ispitanika pozitivno je korelirao s kolicinom uzetih analgetika u postoperativhom
razdoblju (P < 0,05). Trajanje operacije negativno je koreliralo s intenzitetom boli i uzimanjem anal-
getika poslije operacije (P < 0,05). Volumen, visina i $irina alveolarnoga kostanoga defekta poslije
operacije nisu znacajno utjecali na intenzitet boli i uzimanje analgetika u postoperativhom razdoblju
(P > 0,05). Prisutnost fistule negativno je korelirala s konzumacijom analgetika poslije operacije (P
< 0,05), a preoperativna fenestracija negativno je korelirala s intenzitetom postoperativne boli (P <
0,05). Zaklju¢ak: Pacijenti s preoperativnom fistulom i fenestracijom prijavili su manju bol i manju
konzumaciju analgetika u postoperativnom razdoblju. Ti rezultati upucuju na mogucu povezanost in-
tenziteta postoperativne boli i opsega kirurske traume.
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