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Abstract: Objective: This study investigated and analyzed the pain degree after dental implantation and its influ-
encing factors, and provided a scientific basis for reducing post-surgical pain in patients. Methods: A total of 137
patients who underwent dental implantation between June 2018 to December 2019 were selected as the research
subjects. Their pain intensity immediately after surgery, 24 h after surgery, and 72 h after surgery were evaluated
respectively by a numerical rating scale (NRS), and the factors that affected the postoperative pain were analyzed
by univariate and multivariate logistic regression analysis. Results: The pain intensity of patients at 24 h after dental
implantation was more serious than immediately after operation and 72 h after operation (P<0.05). The results of
univariate and multivariate logistic regression analysis showed that the duration of surgery and whether analgesic
drug was taken postoperatively were used in the regression model (P<0.05), which are independent risk factors for
the occurrence of pain 24 h after surgery. Conclusion: The pain degree of most patients after oral implantation is
mild, and the most obvious pain reaction is 24 h after operation. The use of postoperative analgesics can effectively
relieve the pain of patients, and the long duration of surgery is one of the key factors leading to postoperative pain.

Keywords: Dental implants, postoperative pain, investigation, influencing factors

Introduction which can only be endured. The purpose of this
study is to investigate and analyze the inci-
dence of postoperative pain in patients with
dental implants, explore the possible causes,

and provide a basis for reducing postoperative

Dentition defect is a common and frequent dis-
ease in oral prosthodontics. It may lead to a
decrease in masticatory efficiency, affect word

pronunciation and the aesthetics, and even
cause stomatognathic system issues and over-
all health issues that result in the decrease of
people’s living quality [1, 2]. In recent years,
with the gradual improvement of dental implan-
tation treatment, it has been chosen by an
increasing number of dentists and patients,
and has become a conventional treatment in
dentition defects [3, 4]. However, as implant
restoration is a surgical operation, the postop-
erative pain response has become the main
factor for patients to feel anxious and afraid [5,
6]. There are currently limited studies on post-
operative pain after dental implantation, and
people have insufficient understanding of the
regularity of postoperative pain, with lots of
patients and doctors considering postoperative
pain as an inevitable natural phenomenon

pain response and formulating corresponding
pain management plans. The report is as
follows.

Materials and methods
Research subjects

A total of 137 patients, who underwent dental
implantation in Sanya Central Hospital between
June 2018 to December 2019, were selected
as research subjects. This research was
approved by our hospital ethics committee.

The inclusive and exclusive criteria

Inclusion criteria: (1) Patients’ >8 years old; (2)
Patients in good general condition and are tol-
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Table 1. The clinical data of the selected 137
research subjects

Number  The per-

Clinical data of cases centage (%)
Gender
Male 76 55.47
Female 61 44,53
Age (years old)
<50 73 53.28
>50 64 46.72
Smoking history
YES 36 26.28
NO 101 73.72
Education degree
Senior high school or below 81 59.12
College degree or above 56 40.88

erable to the operation, and had not experi-
enced poorly controlled hypertension, diabetes
or heart diseases; (3) Patients with normal
spirit and cognition, and are able to understand
and cooperate with the investigation and
research; (4) Patients have mobile phones and
can answer calls in time; and (5) Patients that
voluntarily sign the informed consent forms.

Exclusion criteria: (1) Females during pregnan-
cy; (2) Patients with progressive periodontitis;
(3) Patients who had taken anti-anxiety, antide-
pressant, or antipsychotic drugs within 6
months; (4) Patients who diagnosed by clinical
and CT examinations with deficiencies of soft
and hard oral tissues, and were required to
conduct the incremental operations for soft-
tissue or bone-tissue ; or (5) Patients who have
experienced oral or maxillofacial neuropathic
pain within the past 6 months.

Perioperative treatment plan

We conducted detailed inquiries about the
patients’ conditions, understood their health
status and excluded surgical contraindications
before surgery. After surgery, the patients
decided whether to take analgesics on their
own terms. For voluntary users, they were treat-
ed with ibuprofen 400 mg/time, 12 h/time,
with a total of two doses. The surgery was per-
formed under local anesthesia, and the surgi-
cal incision was designed as a linear incision
through the crest of the alveolar ridge in eden-
tulous area. After the patient’s mucoperiosteal
flap was opened, we used a ball drill to trim the
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alveolar ridge, a dental drill for positioning, and
a reaming drill to prepare holes step by step.
Placed the implant, screwed in the covering
screw, and performed intermittent sutures with
ordinary sutures.

The patients took oral ornidazole 500 mg/time,
2 times/d; oral cephalosporin 150 mg/time, 2
times/d; and gargled with chlorhexidine gargle
3times/d for 7 days. The patients were instruct-
ed to maintain good oral hygiene after surgery.

Postoperative pain and data collection

The patients were instructed to assess their
pain degree immediately after surgery, 24
hours and 72 hours after surgery by a numeri-
cal rating scale (NRS). A score of O represented
no pain, and 10 was severe pain. In particular,
1-3 points corresponded to mild pain, 4-6
points pointed to moderate pain and 7-10
points was severe pain.

We collected and recorded the patients’ infor-
mation, including gender, age, education
degree, smoking history, whether analgesics
was taken before surgery, implantation site,
number of implants, whether patients experi-
enced implant surgery, the length of surgery,
and postoperative ice-compress, etc.

The Modified Dental Anxiety Scale (MDAS) was
used to assess the patient’s anxiety degree
prior to surgery [7]. The scale consisted of 4
items, and each item included 5 options from
light to heavy. The lowest score was 4 points
and the highest was 20 points. MDAS >11
points revealed the patient had dental anxiety,
and a higher score indicated a more obvious
level of anxiety.

Statistical analysis

Data processing and analysis were conducted
by statistical application SPSS 23.0. The com-
parison of measurement data was by t-test,
and the comparison of enumeration data was
by chi-squared test, with P<0.05 considered as
statistically significant difference.

Results
Clinical data
The clinical data of the 137 patients selected in

this research are shown in Table 1. There are
76 males (55.47%) and 61 females (44.53%);
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Table 2. The pain degree distribution of patients at different time

points after operation

hours after the operation was
(0.37+0.20) points, of which

Pain degree

Immediately 24 h after
after surgery  surgery

63.50% had no pain, 25.55%
had mild pain, 9.49% had

72 h after
surgery

Average NRS score (points, X+s) 0.57+0.18* 2.16+0.37 0.37+0.10*
112 (81.75) 68 (49.64) 116 (84.67)
17 (12.41) 49 (35.77)
Moderate pain (n, %) 7 (4.24) 16 (11.68)
Severe pain (n, %) 1(0.73) 4(2.92)

Without pain (n, %)
Mild pain (n, %)

moderate pain, and the
remaining 1.46% had severe
pain. The pain intensity of

21 (15.33) patients at 24 h after dental
0 (0.00) implantation was more seri-
0 (0.00) ous than that immediately

Note: *P<0.05 indicated the comparison with 24 h after operation.

H -

Average NRS score

Figure 1. Changes of NRS scores at different time
points after operation. Note: *P<0.05 indicated the
comparison with 24 h after operation.

73 cases (53.28%) aged <50 years, and 64
cases (46.72%) with >50 years old. There were
36 patients who (26.28%) had smoking history;
81 cases (59.12%) with a high school educa-
tion degree and below, and 56 cases (40.88%)
with a college degree or above.

The pain degree at different time points during
post-surgery

The average NRS scores of patients immedi-
ately after surgery were (0.57+0.18), of which
81.75% had no pain, 12.41% had mild pain,
4.24% had moderate pain, and 0.73% had
severe pain. The score of patients at 24 hours
postoperatively was (2.16+0.37) points, of
which 49.64% had no pain, 35.77% had mild
pain, 11.68% had moderate pain, and 2.92%
had severe pain. The score of the patients 72
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after operation and 72 h after
operation (P<0.05), and the
pain degree at 24 h postoper-
atively was selected for further analysis (pre-
sented in Table 2 and Figure 1 below).

Univariate analysis

The results of univariate analysis showed that
the factors of whether the patient took analge-
sics, the number of implants, and the duration
of the surgery were connected with the pain of
the patient 24 hours postoperatively (P<0.05),
while there was insignificant difference of 24 h
postoperative pain in different genders, ages,
education degree, smoking history, implanta-
tion site, experience of implant surgery, postop-
erative ice-compress or preoperative anxiety
(P>0.05), as shown in Table 3.

Muiltivariate logistic analysis

A further multivariate logistic analysis was per-
formed on the statistically significant factors in
the above-mentioned univariate analysis. The
results showed that the factors of duration of
surgery and whether analgesic drugs were
taken postoperatively were revealed from the
regression model (P<0.05), and are the inde-
pendent risk factors that affecting the occur-
rence of postoperative pain 24 h after surgery
(Table 4).

Discussion

In recent years, along with the continual devel-
opment and progress of dental implant tech-
niques, an increasing number of oral physicians
and patients choose implant restoration as the
first choice for treating the dentition defects [8,
9]. The pain response after dental implantation
has gradually gained the attention of people.
The postoperative pain response is caused by
multiple factors, including sensory and emo-
tional experience, and the subjective pain
expectations of patients corresponding to den-
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Table 3. The univariate analysis of postoperative pain

Related factors Case NRS score 2.4 h t P
after operation

the research on the influenc-
ing factors of postoperative
pain in patients is relatively

rare. This study investigated

Gender
male 76 241#042 1781 o077  andanalyzedthe pain and the
influencing factors in patients
female 61 2.2510.50 after dental implantation, and
Age provided a scientific basis for
<50 73 2.08+0.69 1.765 0.080 reducing post-surgical pain of
>50 64 2.29+0.70 patients.
Degree of education ]
High school and below 81  235:0.87 1685 0094 e analyzed the pain degree
College or above 56 2.11+0.74 of patients immediately after
e surgery, 24 hours and 72
Smoking history hours after surgery respec-
Yes 36 2.22+0.39 1.539 0.126 tively by NRS. The results
No 101 2.09+0.45 showed that the patients’
Number of implants immediate NRS score was
single 110 1.78+0.49 7.229 0.000 (0.57+£0.18) points, the 24 h
Multiple 27 2.55+0.52 postoperative NRS score was
Take painkillers after operation (2.16£0.37) points, and the
Yes 89  147:030 19564 0.000  Postoperative 72'h NRS score
No 48 5 76£0.47 was (1.37;0.20) pomts; the
o postoperative pain degree
Operation time after 24 h of surgery was more
<1h 95 1.47+0.43 15.160 0.000 intensive than immediately
21h 42 2.60+0.33 after surgery and 72 h after
Experience of implant surgery surgery (P<0.05). Most pa-
Yes 25 2.05+0.66 1.759 0.081 tients were without pain or
No 112 2.26+0.51 only mild pain, while a small
Postoperative ice compress number of patients had mod-
Yes 103 210:052 1509 0134  ©rate or severe pain after
No 34 2.2640.47 surgery. The postoperative
Preoperative anxiety pain reached a peak at 24 h,
then gradually decreased and
Yes 39 2.29+0.55 1.678 0.096 basically disappeared at 72
No 98 2.08+0.70

h, which is consist with the

results by other scholars [14,
15]. There are studies showing

Table 4. Multivariate Logistic analysis of postoperative pain

Important factor b S.E X P OR 95% Cl

Taking painkillers -1.066 0.318 11.237 0.001 0.344 0.185~0.642

[16, 17] that the postoperative
pain reaches a high peak at
12 h after surgery. However,
considering that the patients

Operation time 1.039 0.475 4.785 0.029 2.826 1.114~7.171

tal operations have imposed a huge impact on
pain perception [9, 10]. Therefore, the analysis
of pain degree after dental implantation
enables patients to be aware of true pain
expectations after implantation, which is con-
ducive to effective nurse-patient communica-
tion and to reduce the anxiety of patients and
acquire acceptance of them [11-13]. At pres-
ent, only a few studies have analyzed the pain
experience related to implantation surgery, and
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resting after surgery, it is diffi-
cult to inquire about the pain
at that time, this study set the pain investiga-
tion point at 24 h after surgery. The postopera-
tive pain of the patients in this study was lighter
than which was reported in the literature. This
may be because the subjects included in this
study were all undergoing conventional implan-
tation without bone augmentation, the duration
of pain response was short and the pain degree
was low. For surgical operations including soft-
tissue or bone-tissue augmentation with larger
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area of the surgical wound and more obvious
postoperative tissue tension, the tissue healing
time was longer and the pain more obvious
[18-20].

Pain has long been simply regarded as a body
feeling. Currently, with further studies, people
have gradually realized that postoperative pain
is not only an objective sensation caused by tis-
sue damage, but also an unpleasant emotional
experience that is influenced by multiple fac-
tors [21-23]. The results of univariate and mul-
tivariate logistic regression analysis showed
that the duration of surgery and whether anal-
gesic drugs were taken postoperatively came
out of the regression model (P<0.05), which
are the independent risk factors of the occur-
rence of pain 24 h postoperatively. The results,
that the longer a patient has to undergo sur-
gery, the higher their risk of experiencing pain
after surgery, was consisted with other schol-
ars [24, 25]. This is because the long operation
time leads to an increased risk of postoperative
infection and more obvious postoperative
inflammation, which leads to an increase in
pain. Therefore, the medical staff should inform
the patients of the time to be taken for the
operation. For cases that are complicated or
with longer operation time, adequate communi-
cation should be conducted with patients to
guide them with postoperative pain manage-
ment. In this study, we chose whether to give
patients ibuprofen capsules orally before oper-
ation according to their own wishes. lbuprofen
is a non-steroidal drug with effects of anti-
inflammatory, analgesia and fever relieve. The
drug can inhibit the activity of cyclooxygenase
(COX), reduce the synthesis of prostaglandin
(PG), and also be widely used to reduce the
postoperative pain response of patients with
dental diseases [26, 27]. The ibuprofen sus-
tained-release capsule used in this study last-
ed 12 hours and were taken twice. Therefore,
for patients with dental implants, were given 2
doses of sustained-release ibuprofen capsules
to effectively alleviate their pain 24 h after sur-
gery [28]. However, although the side effects of
ibuprofen are limited, practitioners still need to
pay attention to it, and the patient should be
notified of the possible symptoms that may
occur.

Above all, the pain degree of most patients
after oral implantation is mild, and the most
obvious pain reaction is 24 h after operation.
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The use of postoperative analgesics postopera-
tively can effectively relieve the pain of patients,
and the long duration of surgery is one of the
key factors leading to postoperative pain.
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