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Tramadol Hydrochloride: A Prospective Local
Anesthetic Agent

Abstract

Local anaesthesia has been widely practiced with minimal risk of complications.
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To evaluate the local anesthetic property of 5% tramadol hydrochloride with

adrenaline, a prospective research study was conducted in the Oral and
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Maxillofacial Surgery unit of Bokaro General Hospital, Jharkhand. A total number
of 39 patients who needed various oral and maxillofacial surgical procedures were
selected as per the inclusion and exclusion criteria. Pain on injection, onset of

anesthesia, volume of 5% tramadol hydrochloride used, duration of anesthesia
and post-operative analgesia was assessed for the same. Study showed that 5%
Tramadol HCl with adrenaline is a good alternative anaesthetic agent for local
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anaesthesia in oral and maxillofacial surgeries. Its dual property as an analgesic

and anaesthetic could be advantageous for long-term surgical operations.
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Introduction

Pain was defined in 1906 in The Devil's Dictionary as “an
uncomfortable frame of mind that may have a physical basis
in something that is being done to the body or may be purely
mental. The most common method for blocking pain during
oral surgical procedures is the intraoral administration of local
anesthetic agent [1,2]. Tramadol hydrochloride (HCI), a centrally
acting opioid analgesic, was synthesized in 1962 by Grunenthal
GmbH in Germany and was made available to use for pain
management in Germany since 1977. Clinically it is effective for
the treatment of moderate to severe pain such as, postsurgical
pain, obstetric pain, terminal cancer pain and pain of coronary
origin. Local anesthetics are agents that reversible interfere with
neural conduction and are widely used to provide pain control in
surgical treatments. Pang and colleagues in 1998 for the first time
reported on the anaesthetic property of commercially available
tramadol when injected intradermally [3]. From then to now
tramadol has been widely studied for its anesthetic property.
Earlier studies used tramadol as anesthetic agent only for soft
tissue procedures, until Yaha al Haideri used it for tooth extraction
as an infiltrative anesthesia [4]. Thahani used it for nerve blocks
for surgical extraction of impacted tooth and periapical surgery. In
this present study we will be again evaluating its local anaesthetic
efficacy in various oral and maxillofacial procedures.
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Aim and Objectives

To evaluate anesthetic efficacy of 5% tramadol hydrochloride
with 0.0225 mg adrenaline in various oral and maxillofacial
surgical procedures when used as a nerve block. Also, to evaluate
incidence of allergic reaction, onset, duration and potency of
anaesthesia, intraoperative pain and postoperative analgesia of
tramadol as a local anesthetic agent.

Materials and Methods

To evaluate the local anesthetic potency of 5% tramadol
hydrochloride a prospective research study was conducted in the
Oral and Maxillofacial Surgery unit of Bokaro General Hospital,
Jharkhand. A total number of 39 patients who needed various
oral and maxillofacial surgical procedures were selected as per
the inclusion and exclusion criteria. All patients were selected
randomly irrespective of gender, caste, creed and religion. Patient
ages were 18-50, out of which 19 male and 20 females were there.
This study was initiated after obtaining approval from the ethical
committee and detailed written informed consent of patients was
procured. The surgical procedure done was described in Table 1.

Material used for nerve block we need 5% tramadol hydrochloride
and adrenalin 0.0125 mg. Nerve block of above-mentioned
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solution was used for various minor oral surgical procedures.
Different block given were inferior alveolar, lingual, long buccal,
mental and local infiltration (if required) given. Detail surgical
procedures of various minor surgeries were as follows:

Surgical disimpaction

A total number of fifteen mandibular impacted teeth were
selected in whom bone guttering was required. After achieving
profound anesthesia incision was given as per desired tooth
position, full thickness mucoperiosteal flap was raised and
underlying bone was exposed. Required bone guttering was
done with the help of micromotor, tooth was extracted, socket
irrigated, and flap was close with sutures. Total operating time
was 45 minutes for each case.

Radicular cyst enucleation

Total ten cases of radicular cyst were done. All cyst located in
mandible were selected. Among these 2 cysts was associated with
third molar, 1 with first molar and 10 with mandibular anterior.
After planned incision, full thickness mucoperiosteal flap was
raised and underlying bone was exposed. Causative tooth was
extracted, and cyst was enucleated, making sure that all of the
cystic lining has been removed. The enucleated cyst was sent
for histopathological examination. Total operating time was 45
minutes for each case. Average operating time was 45 minutes.

Biopsy

Total six biopsies were done under local anesthesia. Lesions
located either on lower buccal vestibule or buccal mucosa was
selected. Among six cases four excisional and two incisional
biopsies were there. Excised biopsy tissue was sent for
histopathological examination. Average operating time was 15
minutes.

Excision and reconstruction of premalignant
lesions

Four cases of excision and reconstruction premalignant lesion
were done under local anesthesia. Five cases were of leukoplakia
and two of lichen plannus. Complete excision of lesion was done
and reconstructed with collagen. Excised lesion was sent for
histopathological examination. Average operating time was 40
minutes.

Scar revision

Four cases of scar revision were done. All of them were post
traumatic scar. Average operating time was 30 minutes for
each case. Evaluation criteria were pain on injection, onset of
anaesthesia, pin prick grading, local tissue reaction, total volume
of anesthetic required to produce satisfactory anaesthesia,
duration of the surgery, duration of anaesthesia, need for first
analgesic, noninvasive vital data monitor, systemic adverse
reaction and a 10-cm visual analogue scale (VAS) was used to
assess pain.

Observations and Results

A total number of 39 patients were included in this research
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study. Out of 39, 16 were male and 23 females. Age of patients
ranged from Minimum 18 to Maximum 60 years (Table 2).

Pain on injection was scored as 0=No pain; 1=Mild pain;
2=Moderate pain; 3=Severe pain. Association between dental
procedure performed and pain during local anesthetic injection
showed that, 30 patients had no pain or mild pain and 9 patients
had moderate to severe pain. Differentiation factor was 4 with
the p-value of 0.98. Onset of anesthesia maximum recorded was
4 minutes and minimum 2 minutes. According to chi square test
value was 3.53 and differentiation factor was 4 (Table 3).

Association between minor surgical procedure performed and
volume of tramadol hydrochloride required for anesthesia was
significant for radicular cyst enucleation, i.e., out of ten; seven
patients needed 4 ml of local anesthetic (Figure 1). When
measured pain on VAS scale only 12% (n=5) patients experienced
pain that too mild during the operative procedure, rest 88%
(n=34) had no pain throughout procedure (Figure 2).

Duration of the surgery minimum recorded was 15 minutes for
biopsy and maximum for enucleation of radicular cyst 45 minutes.
Duration of anesthesia minimum recorded was 60 minutes and
maximum were 180 minutes. Maximum patients experienced
anesthesia for one hour only. Out of 39 patients, 9 patients (7 of
radicular cyst enucleation and 2 of surgical disimpaction) needed
post-operative analgesia that to after 10 hours. Only one patient
of surgical disimpaction needed analgesic just after 30 minutes
(Table 4).
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Table 1 Surgical procedures.

Surgical Procedure Name
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Number of Cases

Table 2 Surgical procedures performed

Procedure Performed

No. of Patients

Table 3 Surgical procedures performed with duration of onset of anesthesia.

Procedure Performed

Duration of Onset of Anesthesia

Table 4 Surgical procedures performed with pain during procedure after local anesthesia.

Procedure Performed

Pain During Procedure After Local Anesthesia

Discussion

It is quite common in individuals to avoid surgical procedures,
especially in oral and facial region because of fear of pain.
Therefore, it is important to relieve the patient’s anxiety during
treatment by using a strong anestheticin combination with agents
that can have analgesic effects. The objective of the current study
was to evaluate incidence of onset, duration and potency of
anaesthesia, intraoperative pain and postoperative analgesia of
5% tramadol hydrochloride as a local anesthetic agent in minor
surgical procedures.

At the 28" WHO meeting of the Committee in 1992 tramadol
hydrochloride was reviewed for the first time and on further
reviewing process significant numbers of cases of withdrawal
syndrome and dependence reported as adverse drug reactions
were stated. In due course of time it was again reviewed at the 34th
meeting in 2006. Considering that tramadol continued to show a
low level of dependence Committee concluded that there was not
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sufficient evidence to justify a critical review [5]. Compared to the
classical opioid analgesic morphine and tramadol are considered
to be a relatively safe analgesic. Few cases of fatal poisoning due
to tramadol alone have been reported in the literature [6]. More
frequent are intoxications with co-ingestion of other drugs or
alcohol [7]. Intravenous naloxone has been successfully used to
reverse the opioid effects of tramadol overdose [5].

Tramadol HCL is a synthetic centrally acting opioid; it is
clinically effective for the treatment of moderate to severe pain
with a relative low addiction incidence. In acute therapeutic
use, tramadol HCL produces analgesia against multiple pain
conditions such as postsurgical pain, obstetric pain, terminal
cancer pain, and pain of coronary origin, and it has been used
as adjuvant therapy in anesthesia. Due to its strong analgesic
effect in medicine, tramadol has been used very commonly as
an analgesic in dentistry. In 2015 tramadol HCl was administered
in the sub mucosa for third molar extractions postoperatively
and was found to be more effective at preventing acute pain [8].
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Pozos et al. added tramadol 50 mg/mL to increase the efficacy of
4% articaine with 1:100,000 epinephrine to provide mandibular
anaesthesia in third molar extraction, and they observed a
synergistic effect [9]. Similar effects were seen in a study done by
De Pedro-Munoz and Mena-Alvarezin 2017 [10]. In contrast when
Ceccheti et al. used 2% mepivacaine with 1:20,000 levonordefrin
for inferior alveolar nerve anaesthesia in third molar extraction
and postoperatively infiltrated tramadol 100 mg sub mucosal
immediately after extraction, they inferred that tramadol didn’t
increase anaesthetic efficacy although effective analgesia was
achieved [11].

The recommended daily dose of tramadol is 100-400 mg.
Maximum dose of tramadol for a 70 kg adult is 400 mg/day (5.7
mg/kg). Each 2 ml ampoule contains tramadol hydrochloride
100 mg. The distribution volume of tramadol is about 2.6-2.9
L/kg bodyweight, following a 100 mg intravenous dose. Plasma
protein binding is approximately 20%.

Human data shows that tramadol produces opioid-like effects
when taken orally, but not after parenteral administration. In
the last few years, new data have been reported and these data
confirm that tramadol dependence may occur when used daily
for more than a few weeks/months [5]. In our study we have used
tramadol as a nerve block.

Study indicated that tramadol plus adrenaline is an effective
method to reduce the post-operative pain, operative time and
timeto achieve haemostasisin tonsillectomy surgeries. Adrenaline
which is the commonly used topical haemostatic agent is a
powerful vasoconstrictor producing retraction of blood vessels
in the tonsillar bed. Adrenaline promotes platelet aggregation
in the formation of blood clot and has been demonstrated
by Hatton to be inexpensive, posing little risk, and decreasing
intraoperative bleeding, therefore can be taken as a reasonable
haemostatic agent. Less intra operative bleeding leads to less use
of cautery to achieve haemostasis and it added to comparatively
less post-operative pain [12]. In our present study along with
less intraoperative bleed and postoperative pain, addition of
adrenaline also elongated the time of local anesthesia.

It has been demonstrated that tramadol hydrochloride 5% has
a local anesthetic effect similar to that of prilocaine 2% when
used intradermally for excision of soft tissue lesions [13,14].
Other studies showed that tramadol HCL has a local anesthetic
activity similar to, but weaker than that of lidocaine HCL [15,16].
Our present study we also evaluated the local anesthetic effect of
tramadol hydrochloride, but it should be noted that the present
study involved soft tissue incision and bone removal while other
studies involved only soft tissue surgery.

Tramadol HCL may have local anesthesia like activity because of
its nerve conduction blocking potency. Clinical and laboratory
studies of opioids, such as tramadol, have shown that local
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anesthetic effects of opioids typically cannot be reversed by pre-
treatment with naloxone. Lack of antagonizing ability of naloxone
is considered to be obvious because the effects of tramadol HCL
on the nerve conduction are more likely mediated by a non-opioid
receptor mediated mechanism. In addition, it has been reported
that there is no competition for a common binding site on the Na-
channel between opioid, meperidine, and the local anesthesia
lidocaine [17,18]. In clinical studies, it has been postulated that,
it has a local anaesthetics effect similar to lidocaine following
intradermal injections.

Immediately after injection (considered as time zero) to the time
that the patient feels paresthesia on the respective area, supplied
by specific nerve was recorded to be the onset of anesthesia.
Paresthesia was checked both via subjective and objective
symptoms. In our present study onset of anesthesia maximum
recorded was 4 minutes and minimum 2 minutes. Onset of
anesthesia for tramadol was also checked by Altunkaya et al. and
Tahani Alsandook pilot study, where they found no significant
difference  when compared with prilocaine and lidocaine
respectively [19,20]. Farnad Imani et al. in 2011 also inferred
that when tramadol was added in 2% lidocaine in the epidural
anesthesia for caesarean sections, sensory and motor blockades
was more rapidly achieved [21].

The maximum volume of anesthetic used was 4 ml in enucleation
of radicular cyst and minimum required was 1.8 ml. Study done
by Yahya, Al-Haideri and Tahani Alsandook in also did not show
significant volume of anesthetic used, i.e., similar volume of either
tramadol anesthetic is required for anesthetizing is used. In our
present study degree of pain was evaluated with a 10 cm visual
analog scale (VAS). Only 5 patients felt pain during procedure that
too very mild. Painless surgical procedures using tramadol as a
local anesthetic agent were also performed earlier by Altunkaya
et al., Vahabi et al., Tahani Alsandook, Kemal Varim Numanog”lu
and many more [13,22,23].

Conclusion

Reviewing its analgesic property, tramadol when used as a local
anesthetic agent provided the best analgesia. During study only
one patient of surgical disimpaction needed analgesic just after
30 minutes, 9 patients after 10 and rest all didn’t take analgesic
within 24 hours. In terms of duration of local anesthesia for minor
surgical procedures, tramadol provided adequate time. Although
the feeling of numbness and heaviness which is considered a
disadvantage due to discomfort associated with local anesthesia
was of less duration. Hence there is also no need for local
anesthetic reversal medication. 5% Tramadol HCl with adrenaline
is a good alternative anesthetic agent for local anesthesia in oral
and maxillofacial surgeries. Its versatile effect as an analgesic
and anesthetic could be advantageous for long-term surgical
operations, considering its substantial analgesic activity.
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