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ABSTRACT

Objective: To establish the efficacy of mean pain control after submucosal tramadol injection compared to placebo after
surgical removal of the impacted third molar.

Study Design: Quasi-experimental study.

Place and Duration of Study: Department of Maxillofacial Surgery, Armed Forces Institute of Dentistry, Rawalpindi Pakistan,
from Feb to Aug 2018.

Methodology: All the patients had symmetrical bilateral impactions of the third molar on an orthopantomogram. The surgical
site was randomly selected, and those in Group-T received Tramadol injection submucosally adjacent to the extraction socket
immediately after the first tooth extraction, and Group-P received Saline. After the second extraction, Group-T received a
Saline injection, and Group-P received Tramadol in the same manner. Patients were followed 24 hours post-operative for pain
grading at 2, 4 and 24 hours, frequency and concentration of analgesic intake and duration of anaesthesia.

Results: Mean age of participants was 23.80+2.80 years. Means of pain intensity of Group without Tramadol after 2, 4 and 24
hours of extraction are 8.40+0.90, 6.30£0.40 and 2.10 + 0.40, respectively, and those with Tramadol are 5.90+0.50, 4.50+0.30 and
1.60+0.40 respectively.

Conclusion: Our study concluded that Tramadol was more effective in providing analgesia after third molar surgery than
local anaesthesia alone.
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INTRODUCTION:

Extraction of the third molar is a routinely perfor-
med procedure in oral and maxillofacial surgery.!
It affects patients’ quality of life due to associated
complications with the dental procedure such as facial
swelling, pain and trismus.? These complications are
caused by the release of different inflammatory media-
tors like Interleukin-6 (IL-6), triggered by surgi-cal
trauma.? The severity and possibility of post-operative
complications are directly associated with the level of
difficulty of extraction.* The analgesic effect of post-
operative sub mucosal Tramadol administration after
impacted third molar surgery is documented to be
threefold more in symptomatic patients as compared
to asymptomatic patients.> Third molar extraction is a
common model in determining the efficacy of analge-
sics for acute dental pain relief.6

It is documented that effective control of post-
surgical pain and inflammation enhances recovery in
terms of oral functions and lifestyle and is very

Correspondence: Dr Kaleem Ullah Khan, Department of Maxillofacial
Surgery, Armed Forces Institute of Dentistry, Rawalpindi Pakistan.
Received: 21 Aug 2019; revision received: 05 Apr 2020; accepted: 07 Apr 2020

relevant to the procedure technique.” In dentistry,
post-operative pain is effectively relieved by different
analgesics and anti-inflammatory drugs or a combina-
tion of both.® Non-steroidal anti-inflammatory drugs
are known to cause various reactions. Therefore, they
are not used in medical conditions like peptic ulcer
disorder, bleeding disorder, patients taking anticoagu-
lants and those with a history of intolerance or allergic
reaction to drugs like Aspirin.

Opioid analgesics are alternative for such pa-
tients. Among opioids, Tramadol is an excellent substi-
tute because it lacks respiratory depressant and seda-
tive effects. Tramadol hydrochloride is a centrally
acting synthetic opioid analgesic. Although classified
as a weak opioid regarding its analgesic effects, it
exhibits a dual action as an opioid and non-opioid. The
pain-relieving effect of Tramadol is due to receptor
antigen-mediated events of the cycle, which is inde-
pendent of the route of administration. Tramadol and
its active metabolite M1 possess a weak and selective
binding affinity for p opioid receptors. At the same
time, it prevents the neuronal reuptake of serotonin
and nor-adrenaline, preventing nociceptive inputs at
the spinal cord.?10

Pak Armed Forces Med ] 2022; 72 (4): 1206



Tramadol Injection as Adjuvant Anesthetic

In this study, we compared the pain intensity
following third molar removal after the submucosal
administration of tramadol injection and placebo
injection. Our research aims to establish mean pain
control after submucosal tramadol injection compared
to placebo after surgical removal of the impacted third
molar.

METHODOLOGY

The quasi-experimental study was conducted
from February 2018 to August 2018, at the Department
of Oral and Maxillofacial Surgery, Armed Forces
Institute of Dentistry, Rawalpindi Pakistan. Prior to the
data collection, approval from the Institutional Ethical
Committee was taken (IERB No. 905/ Trg-ABP1K2). All
the participants signed an institutionally approved
consent form.

Inclusion Criteria: Patients aged greater than 18 years,
having symmetrical bilateral impactions of the third
molar on orthopantomogram diagnosed by Pell and
Gregory method of impaction and with no record of
psychological sickness and hypersensitivity to
different medicines like Mepivacaine, Tramadol and
Flurbiprofen were included in the study.

Exclusion Criteria: Patients with the use of analgesics
and anti-inflammatory medicines a day before treat-
ment, with history of seizures, lactating and pregnant
women were excluded.

The sample size was calculated using G power
3.1.9.2 software, keeping the value of effect size as 0.8,
alpha error as 0.05, beta error as 0.2, probability and
power 0.8, and a sample size of 50 was calculated.

As a protocol, all patients presenting to the
Armed Forces Institute of Dentistry, Rawalpindi
Pakistan, were examined in the Outpatient Depart-
ment, and those patients who fulfilled the criteria were
sent to the Department of Oral and Maxillofacial
Surgery. The patients underwent history, especially
about the use of NSAIDs, psychiatric disorders and
allergies, followed by a complete oral examination.

The type of impacted molars was categorized as
devised by Pell and Gregory, determined from an
orthopantomo-gram. The same surgeon carried out
both extractions with a minimum gap of 1 weeks bet-
ween extractions. A maximum of three 1.8 ml ampules
of 2% Mepivacaine with 1: 20,000 Levnorfedrin were
used as a local anaesthetist during surgery. In order to
make access to the third molar, a full mucoperiosteal
flap was elevated on the buccal aspect of the third

molar extending from the distal side of the second
molar to backwards. Osteotomy and tooth sectioning,
where required, were then carried out. Continuous
saline irrigation was carried out throughout the pro-
cedure. Curettage and thorough irrigation of alveolus
was done after tooth extraction. 4-0 silk suture was
applied to achieve primary closure. Block randomiza-
tion was done, and an equal number of patients were
allotted to two groups, i.e., T-Group and the P-Group.
Group -T received 2ml 100mg Tramadol injection
submucosally adjacent to the extraction socket imme-
diately after the first tooth extraction on a randomly
selected side, and Group-P received a Saline injection.
After the second extraction, Group-T immediately
received saline injection submucosally adjacent to the
extraction socket, and Group-P received Tramadol in
the same manner.

Another maxillofacial surgeon administered
medication to guarantee double blindness. Patients
were given post-operative advice and were told to fill
up a 3-fraction feedback form i.e., A) Assessment of
pain intensity by utilizing a 10-mm visual analogue
scale (VAS) at 4, 8 and 24 hours after surgery, with the
lowest range (0) marked as “no pain” and uppermost
range (10) marked as “very extreme pain” 18, B)
Quantity of pain killer utilization and instant of taking
of medicine, C) Interval of the effect of anaesthesia,
taking into account the instant termination of lip’s loss
sensation compared with the similar feeling on the
opposites lip, as the duration of anaesthesia ends. Pain-
relieving effectiveness was evaluated corresponding to
4 endpoints i.e., average duration beyond primary
ingestion of the rescue medication, the entire amount
of pain-relieving medicine utilized through the initial
24 hours following surgery, and a complete assessment
of the pain assessment.

Pain assessment was carried out using VAS after
4, 8 and 24 hours. The number of analgesics consumed
and duration of anaesthesia were asked from the
patient and recorded accordingly. The time period bet-
ween the commencement of the anaesthetic effect on
the lip and the return of normal consciousness was
considered as the time interval of the sensory loss.
Statistical Package for Social Sciences (SPSS) version
20.0 was used for the data analysis. Descriptive statis-
tics were summed up for both qualitative and quan-
titative variables. Paired sample t-test was utilized to
evaluate the differences between the two groups. The
p-values <0.05 was considered significant.
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RESULTS

Hundred patients were included in our research.
The age of patients varies from 19 to 30 years. The
mean age of participants was 23.80+2.80 years. Gender
distribution among participants was shown in Table-I.

Table-I: Demographics of Study Participants (n=100)

Demographics Frequency
Gender
Male 55
Female 45

There was not much difference in the complexity
and duration of surgical procedures among groups. No
complications were encountered during the extraction
procedure. Assessment of pain as experienced by the
patients after 2, 4 and 24 hours of surgery evaluated on
the visual analogue scale (VAS) from 0-10 is shown in
Figure-1, where 0 was measured as “no pain” and ten
was measured as “very severe pain”.
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Figure -1: Visual Analogue Scale (0-10mm)

As evident from Figure-2, patients who were
given post-operatively 2ml 100mg tramadol injection
submucosally experienced less pain as compared to
those who were given placebo (Saline).

® Tramadol Saline
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Figure-2: Pain Intensity observed over 2, 4 and 24 hours as
assessed on VAS (0-10), (n=100)

Table-II showed the pain assessed on VAS by
patients in both groups after 2, 4, and 24 hours of
surgical extraction as the p-value was significant
(<0.05), which showed there was a significant diff-
erence between the means of pain intensities in
patients who were given Tramadol and means of pain
intensities in patients who were given placebo (Saline).
Patients administered submucosal Tramadol post-
operatively experienced less pain than those adminis-
tered placebo (Saline).

Table-II: pain intensities assessed on Visual Analogue Scale
(0-10) after 2, 4 and 24 hours after injection of tramadol and
placebo (n=100)

After 2 After 4 After 24 p-
Hours Hours Hours value
Mean*SD | MeantSD | Mean*SD
Without Tramadol| 8.40£0.90 | 6.30£0.40 | 2.10£0.40 |<0.001
With Tramadol 5.90+0.50 | 4.50+0.30 | 1.60+0.40
DISCUSSION

Patients feel moderate to severe pain in the early
post-operative phase after the impacted third molar
extraction procedure. Therefore, effective post-opera-
tive analgesia is required to improve patient satisfac-
tion and provide ease in the early post-operative
period. In the current study, after doing extraction of
the impacted third molar 2ml, 100 mg Tramadol was
injected locally in sub mucosa, which was more
effective in controlling pain than placebo. Although
the central effect of Tramadol is well established, it can
also be administered locally, where it acts through
different known and unknown peri-pheral mecha-
nisms.

Many researchers explained the results of Trama-
dol after systemic administration while its local pain-
relieving result came to light in 1998. Several scholars
have described the potential events of the cycle after
local administration of tramadol.’1> Anesthetic results
similar to Lidocaine,’® and Prilocaine, ¢ were also
documented. Tramadol is also being used in addition
to local anaesthetic articaine in impacted third molar
removal procedures, enhancing the effect of
anaesthesia.’>

Third molar extraction is associated with medium
to severe pain. Pain intensity reaches its maximum in
about 3-5 hours following surgery when the efficacy of
local anaesthesia declines.’® Tramadol is an effective
analgesic in relieving moderate pain after day-case oral
surgeries. Gonul et al.1” showed did a study that mor-
phine and Tramadol can provide effective relief in
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extremely severe pain. Despite administering higher
than usual doses of Tramadol, it produces few side
effects compared to more commonly used opioids like
morphine. Pozos ef al. also showed that Tramadol acts
as an adjunctive pain-relieving medicine, potentiating
the effectiveness of peri-operative analgesia in impac-
ted molar removal procedures.’>

One of the main causes of its superior analgesic
action after local administration at the wound site is
elevated medicine concentration at the surgical pro-
cedure site, devoid of distribution throughout the body
or elimination, resulting in loss of drug from the

body.1819

Ceccheti et al, illustrated that if the degree of
complexity of the surgical procedure were high, then
the local submucosal administration of the drug trama-
dol would be more effective in alleviating post-surgical
pain after surgical removal of the impacted third
molar.’® Ceccheti et al. results confirmed that increased
pain intensity and difficulty of procedure were quite
effectively managed by administration of Tramadol.
They also stated that VAS illustrated a pain-relieving
effect for only 3.5 to 4 hours after surgical procedure.
Seventy-five per cent of samples reported the worst
post-operative surgical pain experience when a pla-
cebo was used as an analgesic. Our study showed that
there was less requirement for intake of post-operative
analgesics in patients given Tramadol submucosally
providing evidence of the efficacy of Tramadol as an
adjuvant anaesthetic when used along local anaes-
thesia. This was also shown by Kanto et al.22 When
Tramadol was used, patients had less preoperative
anxiety, leading to decreased need for analgesics. It is
also renowned and accepted that tramadol submuco-
sally augments the anaesthetic efficiency of Mepiva-
caine along with epinephrine in the inferior alveolar
nerve blockage.?!

In a study, after extraction of the impacted third
molar, Tramadol was given systemically and applied
locally at the extraction site. It showed that both sys-
temic and local administration of Tramadol increases
the duration of anaesthesia and the efficacy of post-
operative analgesia.?? In a study, 10mg oral ketorolac
was used with 50mg submucosal Tramadol and was
found effective in relieving post-operative pain, and
less amount of analgesia was required when compared
to oral ketorolac and placebo (Saline).”> Number of
theories have been given to clarify the events of cycles
occurring during the mechanism of action of

Tramadol. Some recommended that Tramadol acts on
voltage-gated Na+ channels (as do local anaesthetists)
and adrenergic alleyways (as do vasoconstrictors).2* A
number of current researchers recognized the job of
imprecise voltage-dependent K+ channels and the
nitric oxide pathway.?

Our study showed that when Tramadol was used,
there was a positive pain response, less post-operative
anxiety and less need for post-operative analgesics.
Unfavourable effects of Tramadol usually accounted
for were vomiting, nausea, diarrhoea, dizziness, xeros-
tomia and perspiration. In the study, no appreciable
adverse effect was noted except a small amount of
gastric discomfort, which could be due to sympathetic
flush related to surgical procedure. In addition, we
noticed that there was no local inflammatory process
exacerbation, necrotic process or delayed healing. In
this study, after 2 hours, the mean pain intensity of the
Group without Tramadol was 8.5, whereas the
Tramadol Group had a mean intensity of 6.5. Similarly,
the pain intensity mean of Group without Tramadol
after 4 hours is 6.5 and of Group with Tramadol was
4.5. However, there is no such a large mean difference
between the pain intensities of Group without
Tramadol and Group with Tramadol after 24 hours, i.e.
the mean of Group without Tramadol was 2.3 and of
Group with Tramadol was 1.8 as the p-value was
significant (<0.05), it showed that there was a signifi-
cant difference between the mean pain intensities in
patients who were given submucosal Tramadol and
administered placebo (Saline).

CONCLUSION

Pain control and reduction in post-operative discomfort
have been a matter of interest for many researchers. Our
study was conducted to test one of the modalities of effective
pain management. We concluded that submucosal adminis-
tration of Tramadol along with local anaesthesia is more
effective in providing effective and prolonged analgesia
following impacted third molar extraction surgery when
compared to local anaesthesia alone. One of the loopholes of
our study was that it only provides evidence of the benefit of
local administration of Tramadol into maxillofacial operating
locations, but events of cycles occurring during the mecha-
nism of action of the drug remain vague. Research evaluating
the effect of Tramadol with other systemic analgesic and
local anaesthetic drugs is needed.
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