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Abstract

Background: Apicoectomy is one of the procedures that are most frequently performed by specialists in oral sur-
gery. This paper presents an analysis of Ibuprofen consumption after apicoectomy and factors such as patient’s age,
sex and type of resected tooth. Ibuprofen intake is treated as a quantitative indicator of pain sensation.

Material and Methods: The presented data cover 89 operations with 98 resected teeth. All those apicoectomies were
performed by one and the same specialist in oral surgery and all patients were scheduled for a control examination
on the day following the intervention. The reported Ibuprofen intake was recorded and analyzed afterwards.
Results: The mean number of consumed Ibuprofen 400 mg tablets, necessary to eliminate the pain was 1.71
(SD+1.33). Gender was not established as responsible for statistically significant differences. Poor negative sta-
tistical correlation was established between age and number of consumed tablets. Older patients used a smaller
amount of analgesics. The intake after resection of mandibular molars was statistically significantly higher versus
that of the other teeth groups. Eighteen of the patients did not consume any analgesic tablets, constituting 18.3% of
the whole group. Two patients needed 5 tablets which was the greatest reported intake.

Conclusions: Apicoectomy leads to low Ibuprofen intake. The sex is not a statistically significant factor for Ibu-
profen use. Poor negative correlation is observed between age and the amount of administered analgesics. This
consumption is increased at resection of mandibular molars compared to that for other teeth groups. Almost one
fifth of the patients did not need analgesics during the first postoperative day.
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Introduction

Apicoectomy is one of the most frequently implemented
procedures by specialists in oral surgery (1). Numerous
publications have revealed that the peak in pain symp-
tomatics was during the first postoperative hours, first
night or the following first postoperative day (2-11). Al-
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though postoperative pain has been studied many times
using visual analogue scale (VAS) and many impacting
factors have been analyzed, our study in the Pubmed da-
tabase did not reveal articles treating the particular quan-
titative analgesics intake.

Age, sex and localization of the resected tooth are fac-
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tors predefining the pain extent after apical surgery (9-
11). Although those relationships have been outlined in
a number of publications and in spite of available mea-
surements with the visual analogue scale (VAS), there is
no practical quantitative measurement of those differen-
ces reported.

Ibuprofen is a widely administered medicine in oral sur-
gery, reducing effectively postoperative pain (12-14).
Ibuprofen safety as pain reducing agent is similar to that
of Paracetamol and has been studied in meta analyzes
including on children (15). Ibuprofen is a non-steroidal
anti-inflammatory drug inhibiting cyclooxygenase con-
verting arachidonic acid to prostaglandin H2, an impor-
tant mediator of inflammation, pain and body tempera-
ture raise. It is one of the most widely used nonsteroidal
anti-inflammatory drugs as it is less likely to provoke
gastrointestinal and cardiac side reactions than other
nonsteroidal anti-inflammatory drugs (16).

The aim of the present manuscript was to analyze the
consumption of Ibuprofen after apicoectomy and factors
that determined it, such as age, sex and type of resected
tooth. The processed data covered 89 interventions with
98 resected teeth.

Material and Methods

All patients included in the statistics were advised by
general dental medicine practitioners to visit our spe-
cialized surgical practice for implementation of apical
surgery. The apical surgeries themselves were made
by one and the same specialist in oral surgery in order
to eliminate fluctuations in the results due to different
operation techniques and preferences of the individual
surgeons. The interventions were conducted not earlier
than 24 hours after a comprehensive consultation and
signing a written informed consent. The operations were
made under local anesthesia with 3 ml Articain with ad-
ded Adrenalin 1:200 000 (Ultracain® D-S , Septodont,
Niederkassel, Germany). Classic “triangular flap” was
used for unified access. The access to the upper molars
was through 2 flaps and two bone accesses — one buc-
cal and one palatal. The osteotomies were finalized by
a spherical bone cutter (Company Komet Dental, Ger-
many). The resection of the apexes itself required the
application of bone cutter after Lindemann (Company
Komet Dental, Germany). The retrograde preparation of
the tooth channels was made with an ultrasonic tip So-
nicflex( KaVo, Biberach ,Germany). Hydrogen peroxi-
de solution (3%) was applied to clean the cavities and
bone defects, and stop the bleeding. The channel obtu-
ration was made with bioceramics with consistence Pu-
tty, NeoPutty of the company Avalon Biomed, Houston,
TX, USA . All apexes of the relevant tooth were resected
during the surgery, i.e. no selective resections of single
apexes of multirooted teeth were included.

After the procedures the patients were prescribed 15 ta-
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blets Clindamycin 300 mg (one tablet 3 times daily) as
well as Ibuprofen 400 mg for pain relief, with advice
to consume it when necessary in amounts sufficient to
eliminate the pain sensation. The recommendation was
not to exceed the daily dose of 5 tablets or a daily dose
of 2 000 mg Ibuprofen.

All patients were asked to come for a control examina-
tion on the next day, 24 hours after the surgery. They
were asked about the pain levels and amount of pain re-
lief drug taken up to that moment. Patients with allergy
to Ibuprofen or who, at their individual initiative had
used another pain relieving drug were excluded from the
statistics. Patients who did not come for control exami-
nation we also excluded from the data analysis.

The raw data is presented in Table 1- 1 cont.-1.

Table 1: The raw collected data.

Patient Tooth Sex Age Count Ibu
Number Number 400/ 24h
1 46 f 45 4
2 33/34 m 68 1
3 16 f 38 0
4 25 f 52 1
5 44/46 m 37 2
6 16 m 42 4
7 25 m 66 3
8 46 f 49 1
9 43 f 37 2
10 15 m 52 0
11 35,36 f 46 0.5
12 24 f 50 2
13 46 m 61 2
14 14 m 43 3
15 14 m 77 1
16 37 f 39 3
17 24 m 61 1
18 16 f 22 2
19 26 m 60 3
20 25 m 65 1
21 14 m 45 0
22 16 f 56 2
23 24 m 69 0
24 15 m 49 3
25 16 f 50 3
26 25 f 50 1
27 25,26 f 60 4
28 26 f 48 1
29 36 f 58 1
30 16 f 32 3
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Table 1 cont.: The raw collected data.
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Table 1 cont.-1: The raw collected data.
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31 35 f 27 0 76 36 f 38 3
32 15 f 69 0 77 36/37 f 55 3
33 15 m 51 0 78 37 f 43 1
34 35 m 43 2 79 17 m 33 1
35 26 f 44 1 80 35 m 51 3
36 36 m 65 2 81 16 f 43 2
37 15 m 54 2 82 21 f 44 3
38 26 m 27 0 83 11,12 m 61 1
39 47 m 52 5 84 37 m 57 2
40 36 m 45 0 85 35 f 62 1
41 16 m 55 2 86 26 m 57 1
42 26 m 37 3 87 26 f 57 1
43 11 m 46 4.5 88 13 f 46 1
44 46,47 f 29 2 89 36 m 44 1
45 24 f 52 1
46 16 f 61 1
47 17,16 f 42 2 Results
48 36,37 f 65 0 The statistical analysis incorporated the data of 89 pa-
49 46 m 47 3 tients with 98 resected teeth. Nine of the patients un-
50 16 £ 50 0 derwent two teeth resections durir.1g one visit to the sur-
o1 26 : 29 73 geon. The average age of the patients was 49.61 years
. (SD=£13.51). The men/women ratio was 43 to 46.
52 11 m 42 1 The mean number of Ibuprofen sufficient to eliminate
53 12 m 55 0 the pain was 1.71 (SD+1.33). The female group reported
54 16 f 49 0 1.6 (SD=1.2) and the male group - 1.76 (SD+1.41).
55 47 £ 2% 4 The distribution by teeth group was as follows: Upper
6 35 o 50 | front teeth 1.6 (SD+1.68), Upper premolars 1.25
(SD=£1.09), Lower premolars 1.17 (SD+1.07), Upper
>7 46 m 64 3 molars 1.55 (SD+1.16), Lower molars 2.39 (SD+1.35).
58 46 m 56 3 The patients with two resected teeth during one visit to
59 46 m 32 5 the specialist formed an individual group extracted from
60 25 m 38 1 the above six groups. This group reported a consumption
ol 36 o 66 3 of 1.72 (SDﬂ:l.l8). .
The two tailed T-test on the male and female patients’
62 21 o 63 0 groups did not reveal a statistically significant differen-
63 24 f 45 2 ce. The t-value was -0.56535. The p-value was 0.573289.
64 36 f 43 0 The result was not significant at p <.05.
65 37 f 32 3.5 The Pearson Correlation Coefficient was calculated for
66 23 £ 76 0 determination of the rellationship between consumed
p = P Py 2 Ibuprofen tablets and patients’ age. The result for Pear-
son’s 1(87)=-0.237, p=0.02897.
68 a4 m 85 0 The coefficient revealed a poor negative correlation be-
69 14 f 67 3 tween the age and consumed tablets. Older patients used
70 24 f 85 0 a smaller number of tablets. The result could be consi-
71 16 m 50 1 dered statistically significant at p=0.02897 (at p <0.05)
7 % t 50 | Eighteen of the patients did not take any analgesic tablet,
constituting 18.3% of all patients. Two of the patients
73 36 f 36 2 reported the greatest number of consumed tablets — 5
74 12 f 40 1 tablets.
75 12 m 25 1
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Discussion

There are studies revealing that almost one third of the
primary endoscopic therapies might not reach their long
term goal (17). One of the possible therapies at primary
endodontic failure is endodontic revision, and apicoec-
tomy is another one.

Current techniques and materials for apical surgery
enable the improvement of the successful outcome of
this procedure. Riis A. et al. reported long term results
similar to those of endodontic revision (18). Other re-
searchers supported that the surgical approach provided
better results than those of conservative therapy. Haxhia
E. (2021) (19) reported success percentage rates after
endodontic revision of 85% after 6 years, 86.8% after
4 years and 90% after two years. On the other hand, the
percentage rates of the group with apical surgery were
88 % after 6 years, 90.5% after four years, and 93.7%
after two years. The results showed an advantage of sur-
gical therapy vs. other alternatives. Dioguardi M (20) in
a publication in 2022 confirmed those results regarding
the two-year results.

Alghamdi F. et al. (21) outlined some advantages of api-
coectomy with retrograde filling such as reduced period
of healing of the periapical lesions compared to classic
conservative revision.

Another factor is the possibility for histological exami-
nation of the tissues resected by the surgical procedure
which is not feasible in the case of endodontic revision.
The researchers recommended apical osteotomy as rou-
tine procedure before undertaking frontal teeth extrac-
tion (22).

The advance in technologies, use of ultrasonic tips and
optic magnification contribute to reducing the osteotomy
range, pain relief and improve the results of the proce-
dures (22,23). In short term planning apical surgery con-
tributes to faster healing of bone lesions compared to
conservative endodontics (24).

Postoperative pain is a major factor for patients’ deci-
sion concerning the implementation of surgical treat-
ment. Although there are different opinions on the peak
moment of pain sensation after apical resection, most
authors have detected it during the first 24 hours after
the intervention. Del Fabbro et al. (2) supported that
the peak moment occurred during the first postoperati-
ve day, Christiansen R et al. observed a pain maximum
during the third postoperative hour (3), and Chong BS
and Pitt Ford TR (5) 90% of the patients felt pains from
the third to the fifth postoperative hour and 24 hours
later the rate fell down to 82%, showing a peak in the
first postoperative hours. Garcia B et al. (6) presenting
a literature analysis in 2008 concluded, similar to other
researchers that the outlined maximum was felt during
the first 24 hours. Tsesis I. et al. (8) reported lack of pain
for 76.4% of the patients after the first postoperative day.
Those data supported our decision to record the results
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of our retrospective study one day after the implementa-
tion of apical surgery when the peak of pain was expec-
ted to have faded away.

The data of our study showed low consumption of Ibu-
profen during the first 24 postoperative hours - 1.71
(SD=£1.33) Ibuprofen tablets 400 mg. The differences
between the male and female patients did not show sta-
tistical significance (p>0.05).

The differences by teeth type also did not show signi-
ficant difference from the average 1,71 for the whole
group. The only statistically significant difference was
found between the group of resected lower molars and
the group of other teeth. For this group the mean con-
sumption of 2.39 (SD+1.35) Ibuprofen tablets is signifi-
cantly greater. The two tailed T- Test revealed the value
of ‘p’ of .001134.

The group of patients with two adjacent resected teeth
(N = 6), though not small, did not show higher levels
of analgesics consumption (1.72, SD=£1.18) compared to
single resections.

Statistically significant effect on Ibuprofen intake was
established for the factor “patients’ age”. The analysis
of the data showed reduced intake of analgesics with the
increase of age. The calculation of the Pearson Corre-
lation Coefficient showed a value of r (87) = -0.237 or
derivative of value p = 0.02897. Poor, though statisti-
cally significant (p<0.05) negative correlation was es-
tablished.

The group of 18 patients who did not consume any anal-
gesics until the postoperative control examination also
turned out to be interesting for us.

The relatively small number of patients (N = 89), as well
as the inclusion of only one resection of lower front too-
th in the statistics were factors limiting he representati-
veness of the study.

Conclusions

Apicoectomy leads to low Ibuprofen intake. The gen-
der is not a statistically significant factor in this aspect.
Poor negative correlation is observed between age and
amount of consumed analgesics. This intake is increased
in case of resection of mandibular molars compared to
the other teeth groups. Almost one fifth of the patients
did not need any analgesics during the first post opera-
tional day.
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