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Abstract
Introduction: Epinephrine-containing lidocaine is
the most used anestheic drug in dentistry. The aim of
this study was to investigate the hemodynamic changes
following local infiltration of 2% lidocaine with
1:80,000 epinephrine in subjects undergoing orthognatic
surgery under general anesthesia. Methods: Twenty
five patients without any systemic disease participated.
After general anesthesia, two cartridges of 2% lidocaine
+ 1:80,000 epinephrine were infiltrated around the
surgery site. Systolic (SBP) and diastolic (DBP) blood
pressure, mean arterial blood pressure (MAP), heart rate
(HR), and blood sugar (BS) were measured in three
stages: before the injection (M1), at the end of injection
(M2), and 10 min after injection (M3). Results: No
significant difference observed in SBP, DBP, and MAP
at the end of injection and 10 min later. HR was
increased significantly after injection and remained
significantly higher than baseline after 10 min. BS
increased slightly at the end of injection and continued
to increase after 10 min. However, changes in BS were
not significant. Conclusion: Using two cartridges of
epinephrine-containing lidocaine have slight systemic
changes in healthy subjects; as a result, this dosage
could be used in patients with cardiovascular
complications undergoing general anesthesia.
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Introduction
The most common anesthetic drug used for local
infiltration in dentistry is epinephrine-containing
lidocaine (1). Lidocaine has become the Gold Standard
anesthesia categorized as amide anesthetic (2).
Epinephrine leads to less hemorrhage and elongates the
duration of anesthesia with reducing lidocaine systemic
absorption (3).
Direct infiltration of epinephrine-containing
lidocaine in the surgical site, during general anesthesia,
reduces postoperative hyperalgesia and reduces the need
for systemic analgesia (4). It also provides better
visualization in surgical site (5,6).
However, systemic absorption of lidocaine may lead
to central nervous system (CNS) and cardiac depression,
hypotension, and cardiac arrhythmia (7). In Addition,
systemic absorption of epinephrine may induce
hypertension, chest pain, and tachycardia (8).
The aim of this study was to monitor the cardiac
indices (systolic blood pressure, diastolic blood
pressure, mean arterial pressure, and pulse rate) and
blood sugar following infiltration of two cartridges of
2% lidocaine with 1:80,000 epinephrine for
orthognathic surgeries under general anesthesia.

Materials and Methods
Study Population
Twenty-five patients who were referred to
maxillofacial department of Mashhad dental faculty for
orthognathic surgery were participated. This study was
approved by the Ethic Committee of Mashhad
University of Medical Sciences and detailed informed
consent was signed by patients. The inclusion criteria
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were: normal blood pressure level, blood sugar, and
heart rate. Subjects with diabetes, renal diseases, and
cardiac diseases; using immunosuppressive drugs,
hypertension medication, alcohol; high levels of blood
pressure, blood sugar, and heart rate before surgery due
to stress were excluded from this study.
All subjects were undergoing maxillary surgery and
the local infiltration was applied at the vestibule of first
molar teeth near the incision site.
Patient Monitoring
Complete Blood Count (CBC) was obtained before
surgery and analyzed by the maxillofacial surgeon and
anesthesiologist. Patients were having NPO regimen 8
hours before surgery and anxiety reduction protocol
with benzodiazepines from last night of surgery
performed. Blood pressure (BP) and heart rate (HR)
were measured with anesthetic device. Blood sugar (BS)
was measured using glucometer (Accu-Chek active,
Roche co, Germany). After general anesthesia with
propofol, two cartridges of 2% lidocaine + 1:80,000
epinephrine were infiltrated around the surgery site. The
measurements were performed in three stages: before
the injection (M1), at the end of injection (M2), and 10
minutes after injection (M3).
Statistical Analysis
Data were collected in SPSS version 11.5 software
and analyzed with Student T-test, repeated measure
method, and Bonferroni test. The significance level was
95%.

Results
Twenty five patients (13 male and 12 female) with
the mean age of 33.52±10.83 were participated in this
study (Table 1).
Blood Pressure Measures
No significant difference observed in the mean
amounts of systolic blood pressure, diastolic blood
pressure, and mean arterial blood pressure (MAP) at the
end of injection and 10 minutes later (Table 2).
However, slight increase following injection observed
in all blood pressures. This increase followed by a
decrease to near the baseline measures in diastolic,
systolic, and mean arterial blood pressure. In all stages
no hypertension was observed as the mean systolic
pressures were under 130 mmHg and mean diastolic
pressures were under 90 mmHg.
The pulse rate was increased significantly after
injection (P<0.05). It was decreased after 10 minutes
(Table 2); however, remained significantly higher than
baseline pulse rate (P<0.05).
There were no significant difference in mean
amounts of all blood pressure and pulse rate measures
between males and females (P>0.05).
Blood Sugar Measures
The blood sugar did not changed significantly after
injection; but it was increased slightly at the end of
injection and continued to increase after 10 minutes
(Table 2). There were no statistically significant
difference between males and females in blood sugar
amounts in all stages of measurement (P>0.05).

Table 1. Demographic and surgical data
Factor
Age
BMI (Kg/m2)
Gender (F/M)
ASA (I/II)
Duration of surgery (min)
Duration of general anesthesia (min)

Mean ± SD
33.52±10.83
22.02±1.38
13 / 12
22 / 3
38.21±7.89
63.48±4.56

Table 2. Systolic and diastolic blood pressure, mean arterial pressure, pulse rate, and blood sugar in three
stages of measurement
M1
M2
M3
Sig
Sig
Sig
M1-M2 M1-M3 M2-M3
Diastolic BP
83.04±10.24
83.84±8.78
82.88±9.56
0.798
0.915
0.603
Systolic BP
125.48±13.89
125.88±10.77
125.64±10.55
0.995
0.997
0.998
MAP
98.85±10.40
99.52±8.77
98.79±9.21
0.897
0.990
0.885
Pulse Rate
84.60±9.86
91.08±11.39
89.32±11.05
0.001
0.012
0.367
Blood Sugar
112.28±16.02
112.76±17.84
113.56±15.49
0.996
0.954
0.982
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Discussion
In this study, we monitored hemodynamic changes
with local infiltration of epinephrine-containing 2%
lidocaine, as the most common anesthetic in dentistry,
during orthognathic surgeries under general anesthesia.
To conserve patients’ safety, two cartridges of 2%
lidocaine with epinephrine as the half dose of the
maximum safety dose were used.
Local
infiltration
of
epinephrine-containing
lidocaine leads to better surgical visual and less
hemorrhage during surgery. It also provides less postoperative pain. In this study we aimed to investigate the
safety of local infiltration in surgical site under general
anesthesia.
Haghighat et al. (9) observed a significant increase
in systolic and diastolic blood pressure, which decreased
after injection ended. On the contrary, the results of our
study revealed under general anesthesia, changes in
systolic, diastolic, and mean blood pressure were not
statistically significant and this contrast is due to
elimination of dental fear as a interventional factor in
the results.
Haghighat et al. (9) were also observed that male
diastolic blood pressure was significantly higher than
that of female. However, results of current study
revealed no difference between male and female and the
comparison between these results strengthen the
hypothesis that prohibition of fear in male patients lead
to increased blood pressure.
The pulse rate was increased significantly at the end
of injection and remained at higher level than the
baseline measures. These results are in accordance with
Haghighat et al. (9) study. The increase in pulse rate
after 10 min could be explained according to the
vasodilating effect of lidocaine.
The blood sugar was not significantly changed after
injection. However, it was increased at the end of
injection and the increasing trend remained 10 minutes
after infiltration. This increase might be the result of the
stress induced by injection as the increase in blood
levels of cortisol and catecholamines leads to higher
blood glucose (6).
Since the study was a self control measurement,
blindness was impossible as all the patients received the
same regimen. However, as the study period was
limited, the results were greatly related to the injection
and all the subjects were undergoing same procedure
and same anesthesia.
It is recommended to perform complementary
studies in patients with cardiovascular impairments
seeing that the results of this study revealed safety of
two cartridges injection of epinephrine-containing
lidocaine.

Conclusion
The results of this study indicated the slight
hemodynamic changes following local infiltration of 2%
lidocaine with 1:80,000 epinephrine in healthy patients
undergoing general anesthesia.
It is concluded that infiltration of two cartridges of
local anesthesia to enhance the visibility in surgical site
and attenuate post-surgical pain could be safe in patients
with cardiovascular complications. In addition, further
studies required.
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