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ARTICLE INFO ABSTRACT

Asticie Atstory: Four patients aged between 35 and 50 years ded the out p d of a dental hospatal

Recerved 10 April 2011 for tooth extraction. Following administration of, what was nmum to be the Jocal anesthesic, Ligno-

Received in revised farm caine, 1o the gum and sub macosa, they all coliapsed. What had, in fact, been mjected was 1:1000

Uhrasorp - AN adrenaline. We would fike 1o report the sy signs arel investigation findings that followed

Avadable ooline X% Sgnificantly elevated Troponin T, CPK (fotal), CPK (MB) and ECG manm were seen. Eleclmmyonwhy

and Nerve Cand d 3 and reduction in motor and sensory

- conduction respectively. These patients were rollowcd qv for a period of five years. Long term effects

Myocandial damage such as tremor, mische weakness, easy fatigability and shoriness of breath on exertion, which s not

Dental reported in the literature, were reported by all patients.

Local anesthesia © 2012 Elsevier Ltd and Faculty of Forensic and Legal Medicine. All rights reserved.

Muscie weakness

Tremwor

1. Introduction anesthetic’ she expenenced severe pain at the site of injection. She

Adrenaline is a naturally occurnng catecholamine synthesized
from tyrasine in the adrenal medulla, It acts on the cardiovascular
system, central nervous system and smooth muscles to bring about
the physsological responses in the “fight or flight” reaction.

The 1:1000 solution of Adrenaline is used in emergencies such
as acute severe asthma, anaphylaxis and cardiac arrest. The
1:80,000, 1:100,000 and weaker solutions are routinely used
combined with Jocal anesthetics to prolong the anesthetic effect,
There are several studies and reports on the systemic effects of local
anesthetics containing adrenaline used in practice. However,
we were unable to find reports of the e"ﬂ%uﬂd infiltration
of the 1:1000 sofution of adrenaline. Table

2. Case reports
2. Case |

A 50 year old female batik clothes maker with a past history of
hypercholesterolemia attended the dental clinic for removal of her
third mandibular molar tooth. Following injection of the ‘local

* Cotresponding authoy, M ~0d &1 2388063, fax: - 04 §1 2339106,
Eomail am (MG do Dsesh ), pavi lucke
yahoo com (KM, PL Dayaratne).

also complained of a severe headache, dizziness and chest pain
associated with palpitations. She had collapsed and was uncon-
sciows for 3 1. Her blood pressure (BP) was 89/43 mmHg and pulse
rate was 60/minute with a low volume. ECG revealed T inversions
in L1, AVL, V2 V6 Jeads, Cardiac markers were elevated, 2D Echo-
cardiogram an ocherwise structurally normal heart with
a sclerosed aortic valve. Nerve Conduction Studies (NCS) and
Electromyography (EMG) showed a slight reduction in motor
conduction, She was reviewed three woeks later and complained of
vertigo, tremor, muscle weakness, easy fatigabifity and shartmess of
breath (SOB) on exernon. On examination she was found to have
a fine tremor. We were unable to review her in five years as she had
moved from the area.

22, Case 2

A 47 year old temale searmstress attended the dental clinic loe
extraction of an upper pre molar tooth, Following injection of the
‘local anesthetic’, she experienced severe pain at the site of injec-
ton, severe headache and chest pain associated with palpitations
and dizziness. She had collapsed and was unconscious for a few
minutes. On examination her heart rate was 100/minute and blood
pressure was 90/50 mmHg. ECG revealed T inversion in V1 and
Troponin T was positive while CPK levels were normal. 2D Echo-
cardiogram showed a structurally normal heart. She also

V752-928%/S — vew front multer © 2002 Elsovier L1 asd Faculty of Foremsic and Ligal Medicin, All cighty eserved.
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complained of muscle weakness. Her EMG shaowed a myopathic
pattern. Three weeks later she was found to have a fine tremor,
muscle weakness, vasy fatigabiity and SOB on exertion, Upon
review five years later, she still complained of easy fatigability, SOB
on cxertion and had a fine tremor on examination. However,
muscle weakness was not present,

23 Case 3

A male vegetable vender aged 42 years who attended the dental
clinic for the removal of an upper incisor toath was administered
the 'local anesthetic’, He developed a severe tightening type of
chest pain associated with palpitations, a severe headache and
collapsed soon after and remained unconscious for about an hour,
On examination his blood pressure was 122/64 mmHg and pulse
rate was 92/minute. ECG revealed T inversion in the AVL lead.
Cardiac markers were elevated. He was also found to have gener-
alized muscle weakness with reduced power and tone in the lower
Timbs, EMG and NCS showed reduced sensory and motor conduc-
tion in the lower limbs, A review done three weeks later revealed
that the patient had a coarse tremor, muscle weakness, easy fat-
gability and shortness of breath on exertion. He was unable to come
for review as requested in five years as he still suffers from severe
muscle weakness and is unable to walk without crutches and gets
severe dyspnea on mikd exertion.

24. Case d

A 37 year old female, who makes food packets, attended the
dental clinic for the extraction of a third lower molar tooth.
Following administration of the Jocal anesthetic’ she expenenced
severe pain at the site of Injection, severe tightening type chest pain
associated with palpitations and a severe headache, There was no
loss of consclousness. On examination her blood pressure was 90/
50 mmHg and pulse rate was 64/min, No abnormalities were
detected in her ECG. Troponin T was positive while CPK levels were
normal. She was finding it difficult to perform fine movements of
the hand following the incident, On reviewing the patient three
weeks later she complained of shortness of breath on exertion, easy
fatigability, and was found to have muscle weakness and fine
tremor. On review five years later, she still had SOB on exertion and
a fine tremor. However she did not have easy fatigability or muscle
weakness,

All were admitted to a tertiary care hospital after resuscitation
with cases 1 and 3 requiring in the | ive Care Unit,
All of them had normal urine myoglobin levels, and Troponin T was
back to normal on discharge. The stay in hospital ranged from 4 to
10 days. EMG repeated on all of them three weeks later was normal.

3. Discussion

Local anesthesia is without doubt the most frequently used drug
in dentistry and in medicine.' Since the beginning of the last
century, vasoconstrictors have been added to local anesthesia
solutions to reduce taxicity and prolong the activity of local anes-
thetics. Adrenaline is one of the most common drugs used for this
purpose, The 1:80,000 and 1:100,000 and weaker solutions are
routinely used combined with local anesthetics to bring about the
abave effects,

Adrenaline increases both the force and rate of contraction of
the heart resulting in an increase in the systolic blood pressure and
the cardiac output.™ The total peripheral resistance decreases due
w the collective effect of vascular beds in muscle and heart being
dilated, (increasing the blood supply to those areas) and the
vascular beds in skin and viscera being constricted (reducing the
blood supply to those areas). The Oy consumption of the cells
increases. Adrenaline also stimulates the central nervous system
Ieading to tremaors and feelings of fear and anxiety. It also results in
relaxation of bronchi, intestine and bladder and constriction of
sphincters. All these contribute in bnnging about the physiological
responses in the “fight or Might" reaction, ™

When this drug is administered the above effects are brought
about in varying degrees according to the concentration of the
solution. Thus, it Is known to cause an Increase in myocardial
excitability, causing extra systoles, and occasionally, more serious
cardiac arrhythmias?” Adrenaline is also known to cause anxiety,
headache, hypertension, dizziness and weakness. The use of vaso-
constrictors combined with local anesthesia in patients with
coronary heart disease is controversial and there s concern
regarding the risk of cardiac decompensation,' Therefore they are
generally contraindicated In patlents with cardiac disease.”

However, work done by Blinder and co-workers showed that
when the local anesthetic contained a vasopressor, there was
a greater incidence of tachycardia but less arrhythmia or ST
depression” Conrado etal, have shown that dental extraction
performed under anesthesia with 1:100,000 adrenaline does not
imply additional ischemic risks, as long as performed with good
anesthetic technique and maintenance of the pharmacological
treatment prescribed by the cardiologist.”

A study was conducted 1o evaluate the electrecardiographic and
blood pressure parameters during restorative dental procedure
under local anesthesia, with and without a vasoconstrictor, in
patients with coronary artery disease. No difference was observed
in blood pressure, heart rate, or evidence of ischemia and
arrhythimias In either group! Another study concluded that
fidocaine-epinephrine (1:80,000) was safe, and had few, if any.
hemodynamic conseguences in patients with cardiovascular
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discase.® It was also recommended to limit the amount of
epinephrine containing local anesthetics to a maximum of 4.4 ml of
a 1218000 solution or to use epinephnine free solutions such as
prilocaine with felypressin as the first choice for dental treatment
under local anesthesia in cardiac transplant patients”

However the literature search failed to find adrenaline toxicity
follewing injection of the 1:1000 solutions. Therelore, this case
series may be the first to report the immediat{ = jdelayed clinical
features, together with investigation findings,

In all our cases they had experienced severe pain at the site of
injection, This could be the resull of severe vasoconstriction of the
biood vessels in the adjacent tissue. Severe headache, dizziness and
loss of consciousness can also be explained by the fact that vascular
beds (n the brain, skin and viscera being constricted by adrenaline
in order to increase the blood supply to the heart and muscle,
Furthermore, the low blood pressure that three of them had, leads
to lack of Oy to the brain, which might have contnibuted to the
severe headache and transient loss of consciousness.

Blood pressure one hour after the incident was low in three of
them, while in case 3 it was relatively normal Althaugh the systolic
blood pressure should increase due to the effects of adrenaline,
a drop in blood pressure may have occurred due to compromised

fe resulting from ischemia. A significant nwocardial
;n\ﬂtg:m results in low blood pressure due to Jow cardiac
outpat.™ As a result, a refractory tachycardia can occur as seen in
case number 2, or, due to cardiac compromise, a normal pulse rate
or bradycardia can occur, (Cases 1 & 4),

All the patients had experienced palpitations and chest pain with
two of them experiencing a chest pain of a tightening nature. This
could be explained by the fact that increased heart rate followed by
arrhythmia leads to a lack of blood supply to the cardiac muscle
causing ischemia. Furthermore, adrenalin may have caused spasm
of the coronary artenies by a direct effect. Severe central chest pain
has been reported in a 23 year old after local gingival injection of
a local anesthetic containing 036 pg of adrenaline and noradrena-
line® The ECG taken while in pain had showed ST depression of
3 mm in all limbs and precordial leads with ST elevation of 2 mm in
aVR Following sub lingual nitroglycerine the pain had decreased
and ECG at two hours had been normal® Likewise, in our cases,
ischemic changes were seen on ECG in three cases. In all four cases
Troponin T, which is considered to be the most sensitive and specific
indicator of myacardial damage, was elevated. In addition, in two of
the cases Total CPK, and the cardio specific MB levels, was elevated,
Case 4 was the last to be injected and the doctor had stopped giving
the drug and checked it. while the other three were having signs and
symptoms. Therefore, she was the Jeast affected, We conclude that
most probably all four suffered cardiac damage due to adrenaline
induced coronary artery spasm and arrhythmia,

Stimulation of the central nervous system by adrenaline Is
known to cause tremors, But @ Jiterature search failed to reveal
muscular weakness, conduction defects and delayed effects of
adrenaline toxicity. In three of the cases changes in NCS and EMG
were seen; this, we are unable to explain.

On review, three weeks later all 4 patients were expenencing
tremors. They also complained of muscle weakness, easy fatiga-
bility and shortness of breath on exertion. None of these delayed
effects have been reported,

Five years later the patients were again reviewed but only case
numbers 2 and 4 showed up (these two were the Jeast affected of
the four patients ), Case number 3 was unable to come due to severe
muscle weakness and being unable to walk without crutches. He
also has severe dyspnea on mild exertion and course tremors, We
were unable to contact case number 1, who was also severely
affected initially, and had the longest stay of 10 days in hospital
Including ICU care.

Case number 2 complained of a significant increase in short-
ness of breath on exertion for which she had to undergo an
exercise ECG test. This was found to be strongly positive while the
ZDLI”.c rdiogram and the coronary angiogram were found to be
normal She has experienced several syncopal attacks following
exertion. These have significantly affected her day to day activities.
On examination she was found to have fine tremors, Case number
4 also complained of increased shortness of breath over the years
associated with a burning sensation in the back which radiates to
the upper limbs on exernion. On examination she was found to
have fine tremors.

We are reporting these cases, for the benefit of the scientific
society, in order to enlighten them on these effects of adrenaline
which have not been reported before.

4. Medico-legal aspects

The 10 ml multi dose vials of 111000 adrenaline, and the 30 mi
vial of lignocaine containing 2% adrenaline (1:80,000) used at that
time were both brown and similar in shape and height with the
lignocaine vial being wider.

The usual procedure followed had been that the nurse draws the
local anesthetic into several syringes which are kept ready in trays

by the side of the patient. The dental surgeon then administers the

drug to the gum and sub mucosa of all the patients who require it,

one after the other,

Doctors and nurses should be responsible for checking the drug
being drawn and administered, respectively, If double checking had
been done this accident may have been averted. Following this
incident stringent measures inchuding awareness programs, double
checking, use of single dose ampoules, ampoule kept with the
syringe and other safety measures have been instituted to prevent
such episodes ocourring In future,
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