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Abstract:

the higher safety margin.

he first important task for a dentist or

maxillofacial surgeon is to allow a patient
to be comfortable and pain-free during minor
surgical procedures and various other dental
procedures under local anesthetics is an essential
part of the dentistry. The most commonly used
block is inferior alveolar nerve block, and a local
anesthetic solution is lignocaine with adrenaline
for mandibular teeth extraction. However, past
literature indicates failure rates of lignocaine are
approximately ranging from 10% to 39%.

In general, surgical anesthesia requires the use
of higher concentrations and doses. When a less
intense block is demanded, the use of a lower
concentration is intimated. The volume and
concentration of the drug used for anesthetic effect
will affect the spread and extent of anesthesia.

When lignocaine and adrenaline are used in
combination, they prevent pain transmission
passing from the area of injection to the brain and
so it numbs the surgical area. This study signifies
that painful procedures in oral and maxillofacial

Objective: The objective is to analyze most popularized xylocaine and to compare the adequacy of analgesia
achieved and the effects of xylocaine hydrochloride 2% without adrenaline and xylocaine hydrochloride 2%
with adrenaline (1:200,000), used as local anesthetics in dentistry for extraction of tooth.

Materials and Methods: Two hundred and fifty patients of varying age and sex, requiring at least extraction
of two teeth, were picked from the outpatient department of oral and maxillofacial surgery. In each patient,
two teeth were extracted under local anesthesia, one under xylocaine plain and other under xylocaine with
adrenaline. Time of onset, depth, and duration of analgesia were recorded.

Conclusion: Lidocaine with epinephrine (1:200,000) local anesthesia efficacy in dental extractions is more
effective than lidocaine without adrenaline in extraction of tooth, and the onset, duration, and depth of
analgesia of xylocaine hydrochloride with adrenaline were good as compared to plain xylocaine (xylocaine
without adrenaline). Thus, lignocaine as a local anesthetic may be an effective drug in dental extractions with
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surgeries, such as minor surgical procedures or
major surgeries, can be performed easily without
causing pain and discomfort to patients. The
numbness will constantly wear off following
the surgical procedure under local anesthesia.

Extraction is the most common minor oral
surgical procedure in oral and maxillofacial
surgery. Painless tooth extraction using the
local anesthetic agent is the requirement for the
comfort of the patient. Lignocaine (xylocaine)
is a commonly used drug to produce local
anesthetic effect. Xylocaine, a local anesthetic
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agent, can be used as plain or with epinephrine (adrenaline)
and is administered topically or by injection. It is used as the
backbone ingredients for minor and major surgical procedures
as local and regional anesthesia or analgesia for the oral
surgical procedures. Dental extractions are associated with pain
and require potent local anesthetics that can keep the patient
comfortable during the procedure. Lignocaine is available
for more than half a century and is still being widely used in
clinical as well as the academic practice even with the advent
of newer local anesthetic agents.

The ideal tooth extraction is the painless removal of tooth or
tooth root, with minimal trauma to the investing tissues. From
time to time, multiple endeavors have been made to discover
agents that eliminate pain during extraction. With the advent
of local analgesic, it has become possible to achieve the
relatively painless extraction. Now, local analgesics are the
most frequently used drugs in dentistry. Various local analgesic
drugs have been discovered such as Cocaine (1884), Procaine
(1905), and Lignocaine (1943). Xylocaine is one of the known
proprietary names of lignocaine that produces an effective,
efficient local anesthetic effect.!'! Lignocaine is commonly used
to anesthetize the mucosa and skin because of its rapid onset
of action and long duration of sensory blockade.” Lidocaine
is known to have an onset < 2 min, a duration of 1 to 2 h, and
a maximum dose of 5 mg/kg, which improves to an onset
<2 min, a duration of 2 to 6 h, and toxicity of 7 mg/kg with
the addition of epinephrine.* The addition of epinephrine
(adrenaline) to xylocaine increases the efficiency, duration of
the analgesia, and reduces the risk of generalized toxicity.>
Xylocaine fulfills all the ideal requirements of local analgesic
drugs. However, there are certain contraindications to the use
of xylocaine in cases of cardiovascular diseases, hypertension,
and hyperthyroidism, etc.[) This is also proved that xylocaine
is not effective in the presence of inflamed tissue and pus in
the immediate vicinity of the area to be injected with local
analgesia. The addition of vasoconstrictor adrenaline prolongs
the duration of the action of most local anesthetics.5) The
inclusion of a vasoconstrictor increases the working duration
and thus allowing completion of the extensive, time-consuming
procedure in a pain-free state. Vasoconstrictors slow up
the absorption of the anesthetic solutions by decreasing
the blood flow and provide three advantages: Prolonged
anesthesia, deeper anesthesia, and reduced systemic toxicity.['”)
The effects of xylocaine hydrochloride with and without
adrenaline in upper and lower jaws, anterior and posterior
teeth are different. As a local analgesic, 2% lignocaine with
adrenaline with concentration of 1:80,000 is the most suitable
preparation for the extraction of teeth. However, it seldom has
some disadvantages, the one is that the adrenaline may cause
cardiovascular disturbances.

MAaTerIALS AND METHODS

Two hundred and fifty patients of varying age and sex, requiring
at least extraction of two teeth, were randomly selected from

the Outpatient Department of Oral and Maxillofacial Surgery,
were included in the present study. The protocol was approved
by the Ethical Committee of Career Postgraduate Institute of
Medical College and Research, and patients’ consent form was
also taken to perform this study. Each patient was subjected to
detailed clinical history taking complete physical examination
and necessary investigations, for example, blood sugar, the
radiograph of tooth, and electrocardiogram, etc., whenever
found necessary. In each patient, two teeth were extracted under
anesthesia, one under xylocaine plain and other under xylocaine
with adrenaline. Each patient was first subjected to intradermal
skin sensitivity test for xylocaine. Xylocaine hydrochloride (2%)
and adrenaline (1:200,000) were used for anesthetizing the teeth
and surrounding structures. The drug was administered by nerve
block techniques at different sites as required in a particular case.
In those cases, where the use of adrenaline was not indicated, for
example, hypertension, hyperthyroidism, and cardiac diseases,
etc., xylocaine (2%) plain was used. In every case, 3 ml of local
analgesic solution was used as a standard solution and adrenaline
was used with the concentration of 1:200,000.

The time of onset for xylocaine was calculated from the time
of injection of drugs to the development of analgesia. Both
objective and subjective symptoms were analyzed, i.e., the
feeling of heaviness or tingling sensation as well as the absence
of pain when elicited by a blunt dental probe.

Duration of analgesia was noted from the period of onset of
analgesia to the return of painful stimuli. The sensations were
tested with a dental probe and the patient was enquired about
the pain at every 5 min interval.

The depth of analgesia in xylocaine was evaluated by an
instrument having a blunt probe attached to a spring. A point
indicator attached to the probe was moved on a scale marked
from 0 to 100 in four divisions. In patients, the probe was
pressed slowly in the affected soft tissues until the patients
felt pain, and the reading on the scale was noted.

The systemic effects, namely, pulse rate, blood pressure
(systolic and diastolic), and respiratory rate were recorded. All
these were recorded pre- and post-extraction. The data were
recorded 15 min before injecting the xylocaine hydrochloride
and after 10 min of completing the extraction of teeth.

Bleeding during extraction was graded as:
e No - Gradel

e Mild - Grade II

e Moderate - Grade III

e Severe - Grade IV.

Patient’s impression regarding the mode of analgesia - each
patient was subjected to two tooth extractions, one under
xylocaine hydrochloride plain and other under xylocaine
hydrochloride with adrenaline. After tooth extraction, his/her
reaction was observed by inquiry. He/she was asked to tell “which
mode of analgesia you will prefer.” His/her reply was recorded.
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Statistical analysis

Data were summarized as mean + standard deviation (SD).
Groups were compared by Student’s #-test. Proportions were
compared by proportion Z-test. A two-tailed P < 0.05 was
considered statistically significant.

ResuLts

In the present study, 500 teeth were extracted under xylocaine
hydrochloride, out of which 250 teeth were extracted under
xylocaine with adrenaline and 250 teeth were extracted under
plain xylocaine.

The distribution of cases according to the degree of mobility
of tooth extracted under xylocaine hydrochloride plain and
with adrenaline is summarized in Table 1. In plain group,
most of the teeth (n = 240) were extracted with 2° mobility
whereas with adrenaline group, most of the teeth (n =230) were
extracted with 1° mobility. Thus, most of the extractions under
xylocaine hydrochloride (plain) were done with greater degree
of mobility of teeth in comparison to xylocaine hydrochloride
with adrenaline. Further, in both groups, the maximum failure
was at 0° (plain: 40.0% and adrenaline: 14.3%). Overall,
10 (20.0%) failures were in plain group and 4 (8.0%) failures
were in adrenaline group. However, the proportions of failures
did not differ (P > 0.05) between the two groups, i.e., was
found to be statistically the same.

The time of onset of analgesia, duration of analgesia, and
depth of analgesia of the two groups are shown graphically
in Tables 1-3, respectively. The time of onset of analgesia,
duration of analgesia, and depth of analgesia in the plain group
ranged from 90 to 120 s, 55-65 min, and 55-65, respectively,
with mean (£SD) of 104.30 + 10.03 sec, 57.86 + 9.15 min
[Table 3], and 40.86 + 0.90, respectively, whereas in adrenaline
group, it ranged from 80 to 110 s, 110-145 min, and 62-80,
respectively, with mean (£SD) 0f 95.69+9.56 s, 133.30 + 8.93
min [Table 4], and 73.57 + 6.33, respectively. On comparing,
t-test revealed significantly different and higher duration of
analgesia (133.30 £ 8.93 vs. 57.86 +9.15,t=41.72, P<0.001)
and depth of analgesia (73.57 +6.33 vs. 40.86 + 0.90 [Table 5],
t=36.18, P<0.001) in adrenaline group as compared to plain
group. In contrast, mean time of onset of analgesia lowered
significantly in adrenaline group as compared to plain group
(95.69 +9.56 vs. 104.30 + 10.03, r =4.39, P < 0.001).

Finally, the patient’s impression upon various modes of
analgesia was also taken. Most of the patients (67.0%) agreed
to xylocaine hydrochloride with adrenaline analgesia for the
extraction of a third tooth, if required.

Discussion

It is essential to obtain complete analgesia for successful
tooth extraction and also for various other dental procedures.
A suitable anesthetic agent should be easily available, ideal,

Table 1: Degree of mobility of the teeth extracted under
xylocaine hydrochloride with adrenaline

Degree of mobility Total number of cases Failure
0° 12 1

1° 150 2
20 80 1
3° 08 -
Total 250 4
Table 2: Degree of mobility of teeth extracted under
xylocaine hydrochloride plain

Degree of mobility Total number of cases Failure
0° 28 2
1° 130 3
20 52 5
3° 40 -
Total 250 10

Table 3: Time of onset of analgesia (s)
Mode of analgesia Number Range Mean+SD ¢ P
of cases

Xylocaine hydrochloride 250
with adrenaline

Xylocaine hydrochloride 250
(plain)
SD = Standard deviation

80-110  95.69+9.56 - -

90-120 104.30+10.028 3.8 <0.001

Table 4: Duration of analgesia (min)
Mode of analgesia  Number Range
of cases

Xylocaine hydrochloride 250
with adrenaline

Xylocaine hydrochloride 250
(plain)
SD = Standard deviation

Mean=SD t P

110-145 133.3043+£8.9261 - -

55-65 57.8571+9.1547 27.5 <0.001

Table 5: Depth of analgesia

Mode of analgesia Number Range
of cases

Xylocaine hydrochloride 250

with adrenaline

Xylocaine hydrochloride 250

(plain)

SD = Standard deviation

Mean+SD t P

62-80 73.5714+6.3332 - -

55-65 40.857+0.8997 12.2 <0.001

economical, easier in technique, and safer for the patient.
A plenty of efforts and researchers have been done in the
field of analgesia to ensure the points as mentioned above.
However, all the available analgesic agents are yet far away
from being an ideal. The ability to add vasoconstrictor drugs
in local anesthetic solution is to potentiate the activity of local
anesthetic agents has long been appreciated. To reduce the risk
of adverse reactions, local anesthetic solutions must contain
the minimum concentration of vasoconstrictors.!'""!3] The use
of local anesthetic with epinephrine is now a standard practice.
Epinephrine is the most potent and efficient vasoconstricting
drug in dental anesthetic solutions. Vasoconstrictors slow
up the absorption of the anesthetic agents by decreasing the
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blood flow and provide longer and deeper analgesia.l'*!] It
also reduces systemic toxicity.!'*!” In the present study, it was
decided to evaluate the efficacy of epinephrine (adrenaline) in
dental extractions and compare its effect with the xylocaine
hydrochloride without adrenaline. To achieve a more detailed
comparison of the two methods, various parameters such
as the onset of analgesia, duration of analgesia, and depth
of analgesia were used. The time of onset of analgesia in
xylocaine hydrochloride plain was 104.28 s as compared to
95.69 s, with xylocaine hydrochloride and adrenaline group.
It is obvious from these findings that the onset of analgesia
with adrenaline is quite quick and is comparable to plain
xylocaine hydrochloride. The duration of analgesia in plain
xylocaine (57.85 min) was significantly less (P < 0.001) as
compared to that of xylocaine hydrochloride with adrenaline
group (133.30 min). Thus, the duration of analgesia can
be very well prolonged by the addition of adrenaline with
anesthetic solutions. The long duration of analgesia induced
by adrenaline was desirable in surgical cases of long duration.
The depth of analgesia in xylocaine plain group (40.85) was
significantly less (P < 0.001) as compared to xylocaine with
adrenaline group (73.57). These findings can be explained by
the fact that the addition of vasoconstrictor in the anesthetic
solution can increase the efficacy of local analgesic drugs.
Xylocaine hydrochloride with adrenaline is more effective
in the extraction of tooth than xylocaine hydrochloride plain.
It is widely accepted that the addition of adrenaline to local
anesthetic solutions prolongs the duration of anesthesial'®!
and it has been stated that the depth of anesthesia is also
improved.!'”) Xylocaine hydrochloride with adrenaline was
more effective because the local anesthetic agent remains at
the site of injection more than the plain xylocaine.*”

Patient’s impression regarding the mode of analgesia was
also recorded after he/she had experienced extraction by both
the techniques, 20% of the patients were prepared to get it by
any method, but 67% prefer xylocaine hydrochloride with
adrenaline.

Lignocaine (xylocaine) has come into popular use and has been
reported not to be a vasoconstrictor as are most other local
anesthetic agents.!" The use of epinephrine (adrenaline) with
lignocaine (xylocaine) seems to prolong the duration of local
anesthesia, depth of analgesia, and onset of action. The use of
2% lignocaine with 1:200,000 adrenaline provides satisfactory
analgesia for routine dental extractions and minor oral surgical
procedures. The use of plain lignocaine does not provide
sufficient analgesia for these procedures. It is recommended
that when the use of adrenaline is contraindicated, alternative
local anesthetic agents such as mepivacaine can be used.

van den Berg and Montoya-Pelaecz 20012" stated that all
the four anesthetic agents provide adequate anesthetic effect
during cataract extraction lasting approximately 95—-100 min
after peribulbar anesthesia injection. Lidocaine 2% with
epinephrine demonstrated most rapid onset and required least

number of injections to establish block. A hyaluronidase effect
was evident only after 15 min in the bup 0.5% hyalase and
lido/bup/hyalase groups. Bup 0.5% plain was overall the least
satisfactory, and the greatest supplementation rate occurred
with lido/bup/hyalase, suggesting that either lido 2% epi or
bup 0.5% hyalase is most suitable of the agents tested for this
type of surgery.

Kambalimath in 20141 stated that 4% articaine offers better
clinical performance than 2% lidocaine, particularly in terms
of latency and duration of the anesthetic effect. However, no
statistically significant differences in anesthetic efficacy were
recorded between the two solutions.

The administration of local anesthetic solution xylocaine
without a vasoconstrictor (adrenaline) turned more patients
to complain of pain and discomfort in oral and maxillofacial
procedures related extraction, etc. Xylocaine alone showed
poor and inadequate pain control, but when merged with
epinephrine, this identical anesthetic agent rendered a more
intense blocking of large- and small-diameter nerve fibers.*!
Lidocaine is available in various others forms also such as
injection, cream, gel, and spray and in various concentrations
of 0.5%, 1%, 2%, 5%, and 10%.14

Kumar et al.® stated various adjuncts have been utilized
with lignocaine to decrement tourniquet pain and prolong
postoperative analgesia and its efficacy during dental extraction
and various other restorative procedures in dentistry. An
obligatory part of the dental process is to sanction a patient to
feel comfortable and pain-free during operational and remedial
dental procedures. The most popular local anesthetic injection
for lower teeth is the inferior alveolar nerve block.

ConcLusION

It is clear from the study that onset, duration, and depth of
analgesia, i.e., local anesthetic effects in extraction by xylocaine
hydrochloride with adrenaline were good as compared to
plain xylocaine. The patient’s impression regarding mode of
analgesia was more satisfactory under xylocaine hydrochloride
with adrenaline. Nowadays, the two medications are often
used as a mixture to provide theoretically the longer action of
bupivacaine and the faster onset of lidocaine. Till this study, no
analytical benefit was estimated in comparing lidocaine with
epinephrine, bupivacaine with epinephrine, and mixtures of
the aforementioned local anesthetics with consideration to the
onset of response using commercially available formulations
for an intradermal field block. While a statistical difference
was witnessed in continuation of effect, the clinical benefit
was restricted and individual physicians should practice other
clinically relevant factors to determine the composition of their
local anesthetic.
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