Tirkiye Klinikleri Dig Hekimligi Bilimleri Dergisi
Turkiye Klinikleri Journal of Dental Sciences

Turkiye Klinikleri J Dental Sci. 2020;26(2):166-72

I ORIJINAL ARASTIRMA ORIGINAL RESEARCH I

DOI: 10.5336/dentalsci.2019-66828

Investigation of the Relationship Between Primary and
Secondary Wound Healing After Surgical Extraction of

Maxillary Third Molar Teeth with
Different Impaction Degrees and Postoperative Complications

Farkli Goémiiliiliik Derecelerine Sahip Maksiller Uciincii Molar Dislerin
Cerrahi Ekstraksiyonu Sonras1 Primer ve Sekonder Yara lyilesmesi ile
Postoperatif Komplikasyonlar Arasindaki Iliskinin Arastiriimas:

Poyzan BOZKURT*

*Ankara University Faculty of Dentistry, Department of Oral and Maxillofacial Surgery, Ankara, TURKEY

This study was 24th International Turkish Dental Association Congress 27-30 September 2018, Ankara, Turkey presented orally.

ABSTRACT Objective: The purpose of this prospective, random-
ized, split-mouth clinical trial was to evaluate the effects of sutureless
healing after surgical removal of impacted maxillary third molars.
Material and Methods: Sixty patients, aged between 18-40, with
symmetrical positioned bilateral impacted maxillary third molars,
were included. According to Pell and Gregory’s classification of
depths, patients were divided into 3 groups, each containing 20 pa-
tients. After surgeries, one side was primarily sutured; the other side
was left unsutured for secondary healing. Operation times and post-
operative complications including pain, oedema, alveolar osteitis, in-
fection and excessive bleeding were examined for each side. Results:
Operative time was higher in all sutured wounds. Pain was higher in
Class-B sutured wounds during the 6th, 12th hours compared to
Class-B unsutured wounds; however, no significant difference was
observed between sutured and unsutured wounds in Class-A and
Class-C. Postoperative oedema, alveolar osteitis, bleeding and infec-
tion values presented no significant difference between sutured and
unsutured wounds in all impaction groups. All wounds healed at 1-
week follow-ups. Conclusion: We are of the opinion that regardless
of impaction degree; unsutured secondary healing for intraoral
wounds may be a safe technique for upper impacted third molar
surgery. Due to the fact that operative time is shortened, it might in-
crease patient satisfaction.

Keywords: Impacted tooth; third molar; maxilla;
wound healing; postoperative complications

OZET Amac: Bu prospektif, randomize, boliinmiis-agiz klinik ¢alis-
manin amact, maksiller gomiilii tigiincii molar dis cerrahisi sonrasi sii-
tiirsiiz iyilesmenin etkilerini degerlendirmekti. Gere¢ ve Yontemler:
18-40 yas arasi, ¢ift tarafli simetrik pozisyonlu maksiller gomiilii
ugtincii molar dislere sahip 60 hasta ¢aligmaya dahil edildi. Pell ve Gre-
gory’nin gdmiiliiliik siniflamasina gore, hastalar 20 kisilik 3 gruba ay-
rildi. Ameliyatlardan sonra rastgele bir taraf birincil iyilesme saglamak
amactyla dikildi; diger taraf ikincil iyilesme saglamak amaciyla dikis-
siz olarak birakildi. iki ameliyat sahast i¢in ayr1 olacak sekilde, ameli-
yat siireleri ve agr1, 6dem, alveoler osteit, enfeksiyon ve asir1 kanama
gibi ameliyat sonrast komplikasyonlar degerlendirildi. Bulgular: Tiim
stitiirlii yaralarda ameliyat siiresi daha fazlaydi. Altinci ve 12. saatlerde
Pell ve Gregory B Sinifi siiturlu yaralarda agri, siitursuz yaralara gére
daha yiiksekti; bununla birlikte, Pell ve Gregory A-Smifi ve C-Sini-
finda siiturlu ve siitursuz yaralar arasinda anlaml bir fark gézlenmedi.
Postoperatif 6dem, alveolit, kanama ve enfeksiyon degerleri, tim go-
miiliillik gruplarinda siitiirlii ve siitiirsiiz yaralar arasinda anlamli bir
farklilik gostermedi. Tiim yaralar 1 haftalik takiplerde iyilesme gos-
terdi. Sonug¢: Gomiiliiliik derecesi ne olursa olsun; maksiller gdmiilii
ti¢lincli molar disler i¢in sekonder iyilesme, giivenli bir teknik olabilir.
Ameliyat siiresinin kisalmasi nedeniyle hasta memnuniyetini artirabi-
lir.

Anahtar Kelimeler: Gomiilii dis; ti¢iincii az1 digi; maksilla;
yara iyilesmesi; postoperatif komplikasyonlar
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oday, although still being controversial, the
general tendency is towards the prophylactic

1

cific contraindication is present and thus impacted

extraction of impacted third molars if no spe-

third molar surgery is considered as a routine opera-
tion in oral and maxillofacial surgery.' Postoperative
complications observed after surgery may lead to dis-
comfort and cause an impairment in patients’ quality
of life. These complications are influenced by opera-
tive time, surgical complexity, amount of bone mass
removed, patients’ ability to provide oral hygiene, and
surgeon experience, as well as age, gender, medical
history, presence of pericoronitis and smoking history
of the patient.?

In relation to the inflammatory response created
with surgery, patients may encounter negative experi-
ences such as pain and oedema and for this reason met-
hods in order to decrease these complications have
been the focus of many studies. Some of these met-
hods consist of medical treatments such as analgesic,
corticosteroids and anti-inflammatory medications,
physical therapy, various incision types, low-level laser
therapy and secondary wound healing techniques.

Secondary wound healing takes place when
the wound edges are not approximated and
the wound needs to heal from the floor of the extrac-
tion socket (i.e. routine dental extraction sockets).
This technique is reported to decrease postoperative
pain and oedema by allowing the inflammatory in-
filtrate to drain from the wound.*

The widely used secondary wound healing tech-
niques for impacted molar surgery have attracted more
attention compared to other techniques, because they
have been thought to cause fewer side effects, and have
most closely been linked to the decrease of postopera-
tive pain and oedema.*¢In different studies, secondary
wound healing has been implemented using different
techniques, for example creating a window with mu-
cosa excision after primary closure (window techni-
que), drain usage, partial closure with single suture
(single suture technique) and sutureless technique.’

Many studies researching the effect of secondary
wound healing after impacted mandibular third molar
surgery are present in literature, although very few
exist concerning the use of these techniques for im-
pacted maxillary third molar surgery. For this reason,
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the present study investigates secondary wound hea-
ling via sutureless approach for impacted maxillary
third molar surgery.

I MATERIAL AND METHODS

Approval from the Ankara University Faculty of Den-
tistry Ethics Committee of Clinical Research was ob-
tained (Date: 23.11.2013 No0:36290600/55) and the
study has been carried out in accordance with the Dec-
laration of Helsinki. All patients gave verbal and writ-
ten consents to be included in the split-mouth study.
Sixty patients who administered between 2014-2015,
among referrals for impacted maxillary third molar
surgery, were included in the study. All patients were
consulted with prophylactic or orthodontic extraction
indications and had bilateral, impacted maxillary third
molars with symmetric impaction depths. Patients
with history of pericoronitis, systemic diseases or
smoking, women who were pregnant, breastfeeding
or using oral contraceptives were not included in the
study. Patients were radiologically examined with pa-
noramic radiography, and were divided into 3 groups
according to Pell-Gregory classification of depths;
Class-A (n=20 patients), Class-B (n=20 patients) and
Class-C (n=20 patients) (Figure 1).

The total patient group consisted of 19 males
(31.7%) and 41 females (68.3%); Class-A 8 males
(40%), 12 females (60%), Class-B 6 males (30%), 14
females (70%), Class-C 5 males (25%), 15 females
(75%). Mean age of all patients was 20.25+3.462
years (Class-A 20.40+1.759, Class-B 20.504+2.395,
Class-C 19.85+5.304).

Extractions for both maxillary impacted third
molars were practiced during the same sessions, and
by the same oral surgeon with 5-year experience in
oral and maxillofacial surgery practice. During ext-
ractions, each tooth was randomly assigned to pri-
mary wound healing (PWH) or secondary wound
healing (SWH) groups using the Microsoft Excel
Program. Routine triangular flap design was used in
Class-B and Class-C patients and a single horizontal
incision behind the second molar was used in Class-
A for a less traumatic surgery (Figure 2a and Figure
2b). The least possible bone tissue was removed with
a round burr in Class-B and Class-C patients. No
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FIGURE 1: Impaction classifications of impacted maxillary third molars according to Pell and Gregory.

bone tissue was removed in Class-A patients. Teeth
were removed from their sockets using elevators; no
fragmentation of teeth was required in any of the gro-
ups. Sockets were irrigated with 20 ml, 0.9% sodium
chloride solution after extractions. In PWH, flap was
sutured conventionally with 3.0 silk sutures (Figure
3). In SWH flap was repositioned and left unsutured
for secondary healing (Figure 4). Patients were asked
to bite on humid gauze for half an hour and then chec-

ked for haemorrhage before discharge. No excessive
bleeding was observed in any group of patients du-
ring discharge. Routine medical regimen of 500mg
amoxicillin 2 times a day, and mouthwash 3 times a
day was prescribed. Paracetamol, an agent effective
for mild-medium pain, with no anti-inflammatory ef-
fect, (not effecting oedema formation) was prescri-
bed for pain control. All patients came to their
follow-ups, no patients were excluded from the study.

b

=

FIGURE 2: Incision designs. a) Incision design for Class A impaction degree, sagittal and occlusal view. b) Incision design for Class B and C impaction degree,

sagittal and occlusal view.

FIGURE 3: View of primary closure.
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FIGURE 4: View of secondary closure.
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Operative times starting from the first incision,
to the final suture in the PWH, and to the flap repo-
sitioning in the SWH was recorded. The surgeon
made oedema measurements, preoperatively and on
the 1%, 2" and 7™ days postoperatively with the cra-
niometrical point measurements method.* With this
method, distances from the outer canthus of the eye
to the gonium, from the tragus to the corner of the
mouth and from the tragus to the soft tissue pogonion
were measured using a flexible ruler. Mean value of
the three measurements was recorded as oedema
value. Pain was recorded by the patients, separately
for both sides, on 6™ and 12" hours and on day 1, 2
and 3 using a 10 cm Visual Analogue Scale (VAS).
On postoperative 1%, 2" and 7% days, patients were
examined for alveolar osteitis, bleeding and infection.
Data was recorded as ‘present’ or ‘not present’ sepa-
rately for both sides. Alveolar osteitis was marked
‘present’ when th patient administered 2-5 days after
surgery with pain and a necrotic socket free of sup-
puration. Infection was marked ‘present’” with infla-
med, reddish presentation of the wound with
suppuration, with or without pain. Patients were
asked to track bleeding that necessitated the need of
using additional gauze during the first 24 hours or late
bleeding after 24 hours.

Statistical analyses: Data analysis was perfor-
med with IBM SPSS Statistics 22 program and with
frequency distribution for categorical variables and
descriptive statistics for quantitative variables (mean
+ SD, median). The normality of quantitative variab-
les was controlled before starting analysis with the
Kolmogorov-Smirnov normality test. Parametric tests
were used for variables, which provided normality
assumption in the test results; non-parametric tests
were used for the variables, which did not provide
normality assumption in the test results. Wilcoxon test
was used to determine the differences between two de-
pendent groups; repeated measures test and Friedman
Test were used to determine the difference between
more than two dependent groups. Kruskal-Wallis test
was used to determine the difference between more
than two independent groups. Because chi-square test
did not provide assumptions, Freeman-Halton Fisher’s
exact chi-square test was used to determine the relati-
onship between two independent categorical variables.
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I RESULTS

Mean operative time for Class-A was 1:11 and 0:49 mi-
nutes, for Class-B was 3:23 and 2:07 minutes and for
Class-C was 6:30 and 4:24 minutes, respectively for
PWH and SWH. Operative times were significantly
longer in PWH in all impaction depth groups (p<0.05).

Postoperative pain scores are presented in Table 1.
In Class-A and Class-B patients, no statistically signi-
ficant difference was found between PWH and SWH
during controls (p>0.05). In Class-B, no statistically
significant difference was found between PWH and
SWH on the 24", 48" and 72" hours (p>0.05) while
pain scores in the PWH on the 6" and 12 hours were
significantly higher than the SWH (p<0.05).

Postoperative oedema values are presented in
Table 2. No statistically significant difference was
found between PWH and SWH in all impaction depth
groups during controls (p>0.05).

While no alveolar osteitis, bleeding and infec-
tion complication was observed in Class-A and Class-
B groups, 4 patients (20%) in Class-C had
postoperative complications. Observed complication
was continuing bleeding arising from the wound (3
in SWH, 1 in PWH). All four bleeding complications
occurred immediately after surgery and were mana-
ged easily with the use of additional gauze for 30
more minutes. No late bleeding complications were
noted by the patients. Postoperative complication rate
was found to be higher in Class-C group but no sta-
tistically significant difference was found between
PWH and SWH groups (p>0.05).

I DISCUSSION

Studies presenting the effects of secondary wound
healing on impacted mandibular third molars can be
commonly encountered in literature, although there
exist very little literature concerning impacted ma-
xillary third molars. The present study therefore
aimed to investigate the effect of secondary wound
healing on impacted maxillary third molar surgery.

There have been opposing ideas in literature con-
cerning primary and secondary wound healing after
impacted third molar surgery. It can be observed that
while some researchers favour for primary healing,
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TABLE 1: Evaluation of pain in two closure groups.

Group Pain n Median Min-Max z p
Primary Closure {6 hr) 20 1.00 0-6 -1.562 0.118
Secondary Closure (6 hr) 20 0.00 0-3
Primary Closure (121 hr) 20 1.00 0-4 -1.476 0.140
Secondary Closure (121" hr) 20 0.00 0-3

A Primary Closure (24" hr) 20 0.00 0-6 -0.816 0.414
Secondary Closure (24" hr) 20 0.00 0-2
Primary Closure (48" hr) 20 0.00 0-2 -1.000 0.317
Secondary Closure (48" hr) 20 0.00 0-2
Primary Closure {72¢ hr) 20 0.00 0-4 -1.000 0.317
Secondary Closure (72™ hr) 20 0.00 0-2
Primary Closure (6" hr) 20 2.50 0-7 -3.358 0.001*
Secondary Closure (6™ hr) 20 2.00 0-5
Primary Closure (121" hr) 20 3.00 0-7 -2.449 0.014*
Secondary Closure (12 hr) 20 2.50 0-7

B Primary Closure (24" hr) 20 2.00 0-6 -1.721 0.085
Secondary Closure (24" hr) 20 2.00 0-4
Primary Closure (48" hr) 20 1.00 0-4 -1.857 0.063
Secondary Closure (48" hr) 20 1.00 0-2
Primary Closure (72 hr) 20 0.00 0-6 -1.000 0.317
Secondary Closure (72" hr) 20 0.00 0-2
Primary Closure 6™ hr) 20 5.00 0-8 -0.471 0.638
Secondary Closure (6 hr) 20 5.00 0-7
Primary Closure (121 hr) 20 5.00 0-8 0.277 0.782
Secondary Closure (12" hr) 20 5.00 0-7

o Primary Closure (24" hr) 20 4.00 0-7 -0.061 0.951
Secondary Closure (241" hr) 20 4.00 0-8
Primary Closure (48" hr) 20 2.00 0-6 -1.809 0.070
Secondary Closure (48" hr) 20 2.00 0-5
Primary Closure (72" hr) 20 0.00 0-6 -1.289 0.197
Secondary Closure {72nd hr) 20 0.00 0-5

*:p<0.05 *p: 0.01 ***:p<0.001.

some favour for secondary healing.® Primary wound
healing could be preferred because of the thought that
it lowers postoperative infection rate and secondary
healing could be preferred because it lets the inflam-
matory exudate to drain away from the wound and al-
lows less tissue manipulation during surgery leading to
decreased operation time. One method might not have
supremacy to the other.”!°

In literature, different techniques have been des-
cribed for obtaining secondary wound healing. Some
studies have used drains after mandibular impacted
third molar surgery and concluded that drain usage
helps to control postoperative discomfort in the form of
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swelling but has no effect on pain.'""* These studies also
reported that the presence of the drain itself could be an
irritating factor causing pain and that the use of drains
cause 4 minutes extra operation time. The presence of
a drain in the oral cavity can also allow food accumu-
lation, leading to infection. The window technique,
which is another method of obtaining secondary hea-
ling, creates a window with mucosa excision after pri-
mary closure, and has been commonly used for
investigating secondary healing.>'*!* Studies investiga-
ting the window technique similarly concluded that pain
and oedema was significantly lower in the window
technique groups. When the results of these studies are
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TABLE 2: Evaluation of oedema in the two closure groups.

Group Edema n Median Min-Max z p

Primary Closure (Preap) 20 12.50 11-22 0.000 1.000

Secondary Closure (Preop) 20 12.50 11-22

Primary Closure (1% day) 20 13.00 11-22 -1.732 0.083
A Secondary Closure (1% day) 20 12.50 11-22

Primary Closure (2" day) 20 13.00 11-22 -1.732 0.083

Secondary Closure (2™ day) 20 12.50 11-22

Primary Closure {7* day) 20 12.50 11-22 0.000 1.000

Secondary Closure (7" day) 20 12.50 11-22

Primary Closure (Preop) 20 12.50 11-22 -2.236 0.025*

Secondary Closure (Preop) 20 13.00 11-22

Primary Closure (1 day) 20 13.00 11-22 0.000 1.000
B Secondary Closure (1% day) 20 13.00 11-22

Primary Closure (2" day) 20 13.00 11-22 -0.378 0.705

Secondary Closure (2™ day) 20 13.00 11-22

Primary Closure (7" day) 20 12.50 11-22 -2.236 0.025*

Secondary Closure (7" day) 20 13.00 11-22

Primary Closure {Preap) 20 13.00 11-27 -2.121 0.034*

Secondary Closure {Preop) 20 12.50 11-27

Primary Closure (1% day) 20 14.00 11-28 0.000 1.000
c Secondary Closure (1% day) 20 13.50 11-30

Primary Closure (2" day) 20 14.00 11-28 -0.540 0.589

Secondary Closure (2" day) 20 13.00 11-28

Primary Closure (7" day) 20 13.00 11-27 -2.121 0.034*

Secondary Closure (7" day) 20 12.50 11-27

*: p<0.05 **p: 0.01 ***: p<0.001.

evaluated, authors favoured the window technique for
impacted mandibular third molar surgery.>>¢!4!5 Ne-
vertheless, for the present study, the opinion of excising
healthy tissue was speculated as unaccustomed and
could deviate from surgical principals. For these cau-
ses, open wound healing was the preferred technique in
the present study. A study investigating single-suture
closure technique (suture on the distal aspect of the se-
cond molar) on mandibular impacted third molars and
found a statistically significant difference concerning
pain, swelling and trismus during the initial days follo-
wing surgery.” Associating their results with literature,
they recommended the single-suture technique for im-
pacted lower third molar surgery. Studies investigating
the use of sutureless technique on mandibular impac-
ted third molars, also concluded that pain and oedema
was significantly lower in the sutureless groups.*!'®

In order to control postoperative pain, oedema
and trismus, medical regimens such as corticosteroids
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have also been used. Ordulu et al. extracted mandi-
bular impacted third molars and compared single
dose intravenous 1.5 mg/kg metilprednisolone after
conventional suturing with drain usage.!” Pain, oe-
dema and trismus were higher in the drain group but
was only statistically significant in the 5" and 7™
days. Authors indicated that postoperative bleeding
lasted longer in the drain group but were of the opi-
nion that drain usage could be preferred since used
medications can have unwanted side effects, not to
mention patient’s fear of intravenous injections.

While studies investigating secondary wound hea-
ling, presented their results for postoperative pain, oe-
dema and trismus, postoperative infection and alveolar
osteitis rates were not mentioned. Pasqualini et al. re-
ported a 33% wound dehiscence at the distal aspect of
the mandibular second molar in the conventional sutu-
ring group.’ They reported that this condition was not
declared in other studies but could alter postoperative
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complication data. In addition to the other studies, Has-
hemi et al. evaluated postoperative infection and alveo-
lar osteitis rates after secondary wound healing, and
reported no complications.'® Although the study was
done on impacted mandibular third molars, the conclu-
sion supported the results of the present study.

Wound closure is known to be slower in secon-
dary wound healing due to delayed epithelial closure
and a higher rate of granulation tissue formation and
occurs in the presence of many interruptions, inclu-
ding the oral flora with its high bacterial and viral
content, and usually proceeds under disturbance of
oral function.'® Even in these conditions, the results
of the present study suggested that secondary wound
healing may be used for maxillary impacted third
molar surgeries.

I CONCLUSION

The results of the present study suggest that; suture-
less secondary wound healing technique could be
used for maxillary impacted third molar surgery with
different impaction depths. This method could shor-
ten operative time without increasing postoperative

complication rates such as oedema, alveolar osteitis,
bleeding and infection and may in accordingly in-
crease patient satisfaction.
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