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Aim: The literature focuses little attention on factors that influence third molar post extraction
pain (PEP). One factor that may play a role in PEP is saliva. We undertook a study in patients
subjected to third molar extraction with the aim of assessing the influence of salivary pH on
PEP. Materials and Methods: Thirty-one healthy patients with one impacted inferior lower
third molar with mean age of 21.02 + 2.05 years, underwent surgery for similar impactions.
The process of pH measuring was carried out without delay after saliva collection, with a
combination electrode connected to a PHM 62 pH meter. Pain assessment was done at 4, 8,
12, 18 and 24 hours on the first day. The scale ranged from 0 to 10 in which 0 and 10 denoted
‘no pain’ and ‘maximum pain,’ respectively. Results: The multivariate analysis suggests that
the factors that influence pain are patients' sex (B = - 0.466) and the saliva pH (B = - 1.093).
According to the findings of our study, PEP intensity is assumed to have a reverse correlation
with salivary pH and is also assumed to be greater in females. Conclusion: Due to the fact
that no previous study has indicated such findings so far, further studies are needed to assess
the importance of preoperative pH value and its clinical significance on the level of PEP.
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level, past experiences, pain threshold and tolerance
which makes its objective assessment difficult.
Despite these limitations, a visual analog scale (VAS)

Pain as a frequent occurrence after dental procedures
concerns patients and has an adverse impact on patient
satisfaction. Third molar post extraction pain (PEP)
is one of the most common models successfully used
in recent years for assessing the analgesic efficacy of
pain-killing drugs.>*

Pain is a subjective experience influenced by many
factors such as patient age, cultural and educational
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is universally considered to be the most appropriate
instrument for pain measurement and is the most
widely used means for scoring postoperative pain —
and specifically that caused by the surgical extraction
of the lower third molar.!**

The literature has it that many factors are related to
PEP (such as patient age, surgical parameters, number
of sutures, degree of impaction, etc.). Some have strong
supporting evidence Confirming their relationship
while some are still mired in controversy. Most of
the literature focuses little attention on the patient
and surgical factors that influence third molar PEP."!
However, one of the most important factors regulating
oral health is saliva.l®! For diagnostic and prognostic
purposes, routine dental practice should therefore
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include the measurement of certain important salivary
factors such as pH and flow rate, which tend to have a
highly significant linear correlation as well. There is also
some evidence indicating that low extracellular pH (i.e.,
tissue acidosis) is frequently seen with inflamed tissue,
which results in the activation of nociceptors and
pain fibers."" It has been indicated that environmental
stimuli, such as pH, may have clinical significance in
the development of dental pain.["'! We intended to carry
out a study in patients subjected to lower third molar
extraction, with the aim of analyzing the influence of
salivary pH on pain.

Thirty-one healthy patients with one impacted inferior
third molar underwent surgery. The samples comprised
of 13 women and 18 men, aged 18 to 24 years, with a
mean age of 21.02 + 2.05 years. They did not have a
medical condition or use any sort of medication and
were nonsmokers. Written consent was obtained from
all the subjects and the study was approved by the ethics
committee of our university.

The subjects were asked to avoid eating and drinking
from 10 p.m. on the night before surgery, excluding
water, coffee and tea without sugar or cream. No
advice was given concerning oral hygiene habits. The
subjects were given instructions regarding the saliva
collection which was performed in a normal sitting
position. A rinse with water preceded the collection.
Saliva was collected in a graduated receptacle. The pH
measuring process was carried out without delay with a
combination electrode connected to a PHM 62 pH meter
(Radiometer A/S, Copenhagen, Denmark).

In order to eliminate any other influencing factors affecting
PEP, factors such as age, surgical parameters, degree of
impaction and number of sutures were attempted to be
as paralleled and standardized as possible. Each patient’s
third molar showed the same degree of impaction (fully
covered by bone) and needed a similar surgical procedure
on occasion (the surgical procedure was standardized by
the same surgeon under local anesthesia).

Technique

Each patient underwent lower third molar extraction,
(Inf. Alveolar Nerve Block and no sedation), the local
anesthetics administered was lidocaine 2% (1 : 80,000
norepinephrine). A full-thickness mucoperiosteal flap was
elevated. Ostectomy was performed using a round bur
(No.8 carbide) and a low-speed straight handpiece under
constant irrigation of cool saline solution. Surgical sites
were sutured (4-0 silk) and analgesics wereprescribed at
six — hour intervals (Ibuprofen Tab. 400 mg).

Pain assessment was made at 4,8,12,18 and 24 hours
during the first day. The scale was quantified from 0 to
10 in which 0 and 10 denoted ‘no pain’ and ‘maximum
pain,’ respectively.

The data was presented as mean + standard deviation
and for quantitative variables and frequency
(percentage) for sex. The Kolmogorov-Smirnov test
was used to check the normal distribution of variables.
The relationship between pain score, age and pH was
assessed via the Pearson’s correlation coefficient. Pain
scores were also compared between males and females
according to the t-test. Amultiple linear regression was
used to detect variables that could affect the pain score.
In this analysis, age (year), sex (male=1, females=0) and
pH (Unit) were entered in the model via the stepwise
method with 0.05 inclusion and 0.1 for exclusion criteria.
The analysis was performed using SPSS 10.0 (SPSS Inc.
Chicago I 11) and the level of significance was set at P
<0.05.

From 31 patients, 18 were male (58.1%) and the mean
age (+SD) was 21.0 + 2.0 years.

Regarding the intensity of pain, the mean pain score
was 5.72 + 1.02. Pain (p = 0.544), age (p=0.486) and pH
(p =0.273) had normal distributions.

Based on the univariate analysis, no association was
observed between saliva pH and age (P =0.79). Age
also did not have any effect on postoperative pain (P =
0.48). The saliva pH had a significant reverse correlation
(r=-0.654, p <0.001) with postoperative pain. The
multivariate analysis suggested that the factors that
influenced pain were patient’s sex (p = 0.041) and the
saliva pH (p <0.001). Adjusted R-square for the model
was 0.645 [Figure 1]. Increase in 1 unit of pH suggested
a decrease in pain of 1.09 units and males reported 0.466
units lower than females.

Postoperative pain is a consequence following surgical
extraction of fully impacted lower third molar teeth.
The many factors that contribute to these situations
are complex, but they originate in an inflammatory
process initiated by surgical trauma. Our study has
aimed to assess another contributing factor to PEP. We
have found that lower salivary pH may lead to higher
intensity of pain after extraction of the lower third
molars.*?!
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Figure 1: Pain score relative to salivary pH; lower pH relates to
increase in pain

Regarding the relationship between patient's age and
PEP, many controversial reports have been published
thus far; some advocating a relationship!*'and some
disapproving such.!'>*!

Saliva plays a crucial role in maintaining the oral
ecosystem®??land pH is shown to have a reverse
correlation, with the growth of lactobacillus and yeast
in the oral cavity./”’! The relationship between chronic
craniofacial pain, such as migraine and the salivary flow
rate has also been investigated.!]

Goodis et al, studied tissue pH and temperature
regulation of pulpal nociceptors in laboratory rats. Their
study indicated that environmental stimuli regulated
the activity of capsaicin-sensitive neurons innervating
the dental pulp and these factors may be significant
clinically in the development of dental pain.!'!

Foodstuff, stress, surgery and drugs may influence
salivary pH and a randomized clinical trial by Duane
suggests that the use of high-dose xylitol chewing gum
has beneficial effects on plaque pH and Streptococcus
mutans in children at high risk for caries.’* Many
antibiotics are secreted in the saliva and may affect
salivary pH (which may in turn affect PEP).*'However,
among these many contributing factors, very little, if
any attention has been directed toward the relationship
between salivary pH and the intensity of PEP. We failed
to find a similar study in the literature search and this
was a limitation of our study.

In our study, we found salivary pH to affect PEP
intensity with a reverse correlation. The more acidic
it was the greater was the pain. Due to the fact that
no previous study has evaluated such findings so far,

further studies are needed to assess the importance of
pH value and its clinical significance on the level of PEP,
in light of other confounding factors.

1.  Browning WD, Johnson WW. Reduction of Postoperative Pain:
A Double-Blind, Randomized Clinical Trial. ] Am Dent Assoc
1997;128:1661-7.

2. Urquhart E. Agentes analgésicos y estrategias en el modelo de dolor
dental. ] Dent 1994;22:336-41.

3. Olmedo MV, Gélvez R, Vallecillo M. Double-blind parallel comparison
of multiple doses of ketorolac, ketoprofen and placebo administered
orally to patients with postoperative dental pain. Pain 2001;90:135-41.

4. Gobetti]. Controlling dental pain. ] Am Dent Assoc 1992;123:47-52.

5. Seymour RA, Ward-Booth P, Kelly J. Evaluation of different doses of
soluble ibuprofen and ibuprofen tablets in postoperative dental pain.
Br J Oral Maxillofac Surg 1996;34:110-4.

6.  Brennan PA, Gardiner GT, McHugh J. A double blind clinical trial to
assess the value of aprotinin in third molar surgery. Br ] Oral Maxillofac
Surg 1991;29:176-9.

7. Olmedo Gaya MYV, Vallecillo Capilla M, Galvez Mateos R. Relation of
patient and surgical variables to postoperative pain and inflammation
in the extraction of third molars. Medicina Oral 2002;7:360-9.

8. Mayhall DW. The Physiological Roles of Saliva, Ala ] Med Sci
1975;12:45-63.

9.  Kress M, Reeh P. More sensory competence for nociceptive neurons
in culture. Proc Natl Acad Sci USA1996;93:14995-7.

10. Cesare P, McNaughton P. A novel heat-activated current in nociceptive
neurons and its sensitization by bradykinin. Proc Natl Acad Sci
USA1996;93:15435-9.

11. Goodis HE, Poon A, Hargreaves KM. Tissue pH and temperature
regulate pulpal nociceptors. ] Dent Res 2006;85:1046-9.

12. Capuzzi P, Montebugnoli L, Vaccaro MA. Extraction of impacted
third molars: A longitudinal prospective study on factors that affect
postoperative recovery. Oral Surg Oral Med Oral Pathol 1994;77:341-3.

13.  Boer M, Raghoebar G, Stegenga B, Schoen P, Boering G. Complications
after mandibular third molar extraction. Quintessence Int 1995;26:779-84.

14. Seymour R, Simpson I, Charlton J, Philips M. An evaluation of
length and end phase of visual analogue scales in dental pain. Pain
1985;21:177-85.

15.  Gillies G, Kenny G, Bullingham R, Mc Ardle C. The morphine sparing
effect of ketorolac tromethamine. Anaesthesia 1987;42:727-31.

16. Brown CR, Moodie JE, Dickie G, Wild VM, Smith BA, Clarke PJ,
et al. Analgesic efficacy and safety of single dose oral and intramuscular
ketorolac tromethamine for postoperative pain. Pharmacotherapy
1990;10:59S-70S.

17.  SeymourR, Meechan ]G, Blair GS. An investigation into post-operative
pain after third molar surgery under local analgesia. Br ] Oral Maxillofac
Surg 1985;23:410-8.

18. Meechan R, Seymour A. The use of third molar surgery in clinical
pharmacology. Br ] Oral Maxillofacial Surg 1993;31:360-5.

19.  Jankowska AK, Waszkiel D, Kowalcyzk A, Zwierz K. Saliva as a main
component of oral cavity ecosystem, part I: Secretion and function.
Wiad Lek 2007;60:148-54.

20. Jankowska AK, Waszkiel D, Kobus A, Zwierz K. Saliva as a main
component of oral cavity ecosystem, part II: Defense Mechanism.
Wiad Lek 2007;60:253-7.

21. Tabak LA.In defense of the oral cavity: The protective role of the salivary
secretion. Pediatr Dent 2006;28:110-7.

22. Parvinen T, Larmas M. The relation of stimulated salivary flow rate
and pH to lactobacillus and yeast concentrations in saliva. ] Dent Res

National Journal of Maxillofacial Surgery | Vol 1 | Issue 2 | Jul-Dec 2010 | 125



23.

24.

Jafari, et al.: Preoperative salivary pH

1981;60:1929-35. i 25. Duane B. Xylitol gum, plaque pH and mutans streptococci. Evid Based
Fischer HP, Eich W, Russell IJ. A possible role for salivaas a diagnostic fluid Dent 2010;11:109-10.

in patients with chronic pain. Semin Arthritis Rheum 1998;27:348-59. i 26. Neuman M. Comparative pharmacokinetic parameters of new systemic
Parsloe M, Chater SN, Bembridge M, Simpson KH. Premedication with fluoroquinolones: A review. Chemioterapia 1987;6:105-12.

piroxicam in patients having dental surgery under general anaesthesia

with halothane or isofluorane. Br ] Anaesth 1988;61:702-6. Nil. None declared.

Articles can be submitted online from http://www.journalonweb.com. For online submission, the articles should be prepared in two files (first
page file and article file). Images should be submitted separately.

1)

2)

3)

4)

First Page File:

Prepare the title page, covering letter, acknowledgement etc. using a word processor program. All information related to your identity should
be included here. Use text/rtf/doc/pdf files. Do not zip the files.

Article File:

The main text of the article, beginning with the Abstract to References (including tables) should be in this file. Do not include any informa-
tion (such as acknowledgement, your names in page headers etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file
size to 1 MB. Do not incorporate images in the file. If file size is large, graphs can be submitted separately as images, without their being
incorporated in the article file. This will reduce the size of the file.

Images:

Submit good quality color images. Each image should be less than 2048 kb (2 MB) in size. The size of the image can be reduced by decreas-
ing the actual height and width of the images (keep up to about 6 inches and up to about 1800 x 1200 pixels). JPEG is the most suitable
file format. The image quality should be good enough to judge the scientific value of the image. For the purpose of printing, always retain a
good quality, high resolution image. This high resolution image should be sent to the editorial office at the time of sending a revised article.
Legends:

Legends for the figures/images should be included at the end of the article file.

National Journal of Maxillofacial Surgery | Vol 1 | Issue 2 | Jul-Dec 2010 | 126



