Intratympanic bupivacaine instillation for tinnitus treatment ?
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Abstract
Currently there are 5342 articles on Pubmed related to Tinnitus treatment. None of it
mentions the use of Intratympanic bupivacaine instillation.
Tinnitus is an early diagnostic sign of an inadvertent intravenous injection of
bupivacaine epidural test dose.
Incidentally a 57-year-old man undergoing facet and sacroiliac infiltration with
lidocaine and bupivacaine experienced symptoms of systemic local anesthetic
toxicity. He described significant perioral numbness. Shortly after this the patient
noted that his long-standing and severe tinnitus was completely gone.
A total of 50 young soldiers hospitalized for high frequency hearing loss and tinnitus
following exposure to gun impulse noise was studied in order to ascertain the effects
of two kinds of medical treatment. In a 17 subjects gangliosides were associated with
subcutaneous infiltration of bupivacaine chlorhydrate (0.5%). An improvement in
hearing threshold (= greater than 20 dB at 4-8 kHz) and a consistent relief of tinnitus
was respectively found in 66% of the treated subjects
It is the first time in the medical literature that such treatment is suggested.
Clinical studies should be done in order to evaluate this new treatment modality.
Bupivacaine can cause tinnitus
Eldor et al. (1) published in 1988 that Tinnitus is an early diagnostic sign of an inadvertent
intravenous injection of bupivacaine epidural test dose.
Bupivacaine can cure tinnitus
Weinmeister (2) published in 2000 regarding Prolonged suppression of tinnitus after peripheral
nerve block using bupivacaine and lidocaine. The local anesthetic lidocaine has been shown to
suppress tinnitus, albeit very temporarily, when administered intravenously. Long-term suppression
by local anesthetics has not been reported. Bupivacaine has not been studied. Weinmeister reported
a case of prolonged (1-month) suppression of tinnitus following a peripheral nerve block performed
with lidocaine and bupivacaine. A 57-year-old man undergoing facet and sacroiliac infiltration with
lidocaine and bupivacaine experienced symptoms of systemic local anesthetic toxicity. He described
significant perioral numbness. Shortly after this the patient noted that his long-standing and severe
tinnitus was completely gone. Follow-up 1 month later revealed the tinnitus had not returned.
Longer-term follow-up was not possible because the patient died. There are no reports regarding the
use of bupivacaine for suppression of tinnitus. Although previous reports studying lidocaine for this
purpose have shown only a brief effect, the use of bupivacaine or a combination of lidocaine and
bupivacaine, as in this case, may represent a treatment for tinnitus that is worth further investigation.
There currently is no effective long-term therapy for this debilitating problem.
Bupivacaine and Tinnitus

Stewart et al. (3) compared the central nervous system (CNS) and cardiovascular effects of
levobupivacaine and ropivacaine when given IV to healthy male volunteers (n = 14) in a doubleblinded, randomized, crossover trial. Subjects received levobupivacaine 0.5% or ropivacaine 0.5%
after a test infusion with lidocaine to become familiar with the early signs of CNS effects (e.g.,
tinnitus, circumoral paresthesia, hypesthesia). The development of CNS symptoms was assessed at
1-min intervals and study drug administration was terminated when the first CNS symptoms were
recognized. Thereafter, symptoms were recorded at 1-min intervals until symptom resolution.
Hemodynamic variables were assessed by transthoracic electrical bioimpedance. Continuous 12-lead
electrocardiogram monitoring was also performed. There was no significant difference between
levobupivacaine and ropivacaine for: the mean time to the first onset of CNS symptoms (P = 0.870),
mean total volume of study drug administered at the onset of the first CNS symptom (P = 0.595),
stroke index (P = 0.678), cardiac index (P = 0.488), acceleration index (P = 0.697), PR interval (P =
0.213), QRS duration (P = 0.637), QT interval (P = 0.724), QTc interval (P = 0.737), and heart rate
(P = 0.267). Overall, fewer CNS symptoms were reported for levobupivacaine than ropivacaine (218
versus 277). This study found that levobupivacaine and ropivacaine produce similar CNS and
cardiovascular effects when infused IV at equal concentrations, milligram doses, and infusion rates.
This study compared directly, for the first time, the toxicity of levobupivacaine and ropivacaine in
healthy volunteers. Levobupivacaine and ropivacaine produced similar central nervous system and
cardiovascular effects when infused IV at equal concentrations, milligram doses, and infusion rates.
Continuous interscalene brachial plexus block with a single dose of 0.75% bupivacaine (150-210
mg) with adrenaline, continued with an infusion of plain 0.25% bupivacaine 0.25 mg/kg/h, was
performed on 20 patients to provide analgesia during shoulder surgery and in the postoperative
period. The control group included 20 patients who were given general anaesthesia for surgery after
starting a continuous interscalene brachial plexus block; test dose of 0.75% bupivacaine (22.5 mg)
with adrenaline, continued with an infusion of 0.25% bupivacaine 0.25 mg/kg/h. Surgery was
performed successfully under regional anaesthesia in 16/20 patients; 4/16 were given one dose of
fentanyl during the surgery, and diazepam or midazolam as supplementary sedation were given in
13/16 cases. For postoperative analgesia 35/40 patients had a fully functioning catheter for 20-26
hours and the need for oxycodone i.m. during that time was 1.5 +/- 0.4 doses after regional
anaesthesia (n = 14) and 1.8 +/- 0.4 doses after general anaesthesia (n = 18). There was a statistically
significant difference in the mean plasma bupivacaine concentrations between the groups,
concentrations in the regional anaesthesia group being higher at 5, 30, 60 min and 3 h (maximum 2.3
micrograms/ml at 60 min), but there was no difference between the values at 24 h. One infusion of
local anaesthetic was discontinued because of probable treatment-related side-effects (breathing
difficulties, nausea). Mild local anaesthetic toxicity (dizziness, tinnitus) was noticed in four patients
(4).
The acute central nervous and cardiovascular effects of the local anesthetics ropivacaine and
bupivacaine were compared in 12 volunteers in a randomized double-blind manner with use of
intravenous infusions at a rate of 10 mg/min up to a maximal dose of 150 mg. The volunteers were
all healthy men. They were familiarized with the central nervous system (CNS) toxic effects of local
anesthetics by receiving a preliminary intravenous injection of lidocaine. The infusions of
ropivacaine and bupivacaine were given not less than 7 days apart. CNS toxicity was identified by
the CNS symptoms and the volunteers were told to request that the infusion be stopped when they
felt definite but not severe symptoms of toxicity such as numbness of the mouth, lightheadedness,

and tinnitus. In the absence of definite symptoms, the infusion was stopped after 150 mg had been
given. Cardiovascular system (CVS) changes in conductivity and myocardial contractility were
monitored using an interpretive electrocardiograph (which measured PR interval, QRS duration, and
QT interval corrected for heart rate) and echocardiography (which measured left ventricular
dimensions from which stroke volume and ejection fraction were calculated). Ropivacaine caused
less CNS symptoms and was at least 25% less toxic than bupivacaine in regard to the dose tolerated.
Both drugs increased heart rate and arterial pressure. Stroke volume and ejection fraction were
reduced. There was no change in cardiac output. Although both drugs caused evidence of depression
of conductivity and contractility, these appeared at lower dosage and lower plasma concentrations
with bupivacaine than with ropivacaine (5)
A total of 50 young soldiers hospitalized for high frequency hearing loss and tinnitus following
exposure to gun impulse noise was studied in order to ascertain the effects of two kinds of medical
treatment. A first group (18 subjects) was treated for 10 consecutive days with cerebral gangliosides.
In a second group (17 subjects) gangliosides were associated with subcutaneous infiltration of
bupivacaine chlorhydrate (0.5%). A third group (15 subjects) was taken as control. An improvement
in hearing threshold (= greater than 20 dB at 4-8 kHz) and a consistent relief of tinnitus was
respectively found in 52% and 66% of the treated subjects, while hearing status and tinnitus
persisted unchanged among the control group subjects. The amount of hearing improvement over the
control group proved to be statistically significant, although no significant difference was
demonstrated between the two kinds of medical treatment. Since therapy was initiated 5 to 21 days
after acoustic trauma, these results indicate that a pharmacological treatment may be effective even
in cases where diagnosis is forwarded relatively late in respect to the trauma (6).
Propranolol reduces the clearance of lidocaine by both reducing hepatic blood flow and inhibiting
lidocaine metabolism. Bowdle et al. (7) investigated the possibility that propranolol reduces the
clearance of bupivacaine as well. Bupivacaine, 30-50 mg, was administered intravenously to six
normal human volunteers, over 10-15 min on two occasions, at least 2 weeks apart. Propranolol, 40
mg orally every 6 h, was used on one occasion, beginning 24 h prior to the bupivacaine
administration. The sequence of the sessions was randomized. Twenty-two venous blood samples
were obtained over 36 h in order to determine bupivacaine clearance, terminal elimination rate
constant, and volume of distribution. All subjects experienced mild CNS toxicity, consisting of
tinnitus, facial tingling, or subtle visual disturbances, associated with peak venous plasma
concentrations of 0.81 to 2.7 micrograms/ml. Mean bupivacaine clearance was 0.33 +/- 0.12 l/min
for the control session and 0.21 +/- 0.12 l/min during propranolol use, a significant 35% reduction (P
less than 0.01). The terminal elimination rate constant (beta) was 0.27 +/- 0.16 h-1 for the control
session and 0.14 +/- 0.069 h-1 with propranolol (P less than 0.05); terminal elimination half-lives
were 2.6 and 4.9 h, respectively. Volume of distribution was unchanged. Because bupivacaine
clearance should be relatively insensitive to hepatic perfusion, it appeared that propranolol caused a
substantial inhibition of bupivacaine metabolism at the level of the hepatocyte. These data suggest
that concomitant use of propranolol could result in the accumulation of a toxic concentration of
bupivacaine.
Intratympanic injection
A recent review by Meyer (8) in 2013 states that since the 1940s, various attempts have been made
to treat peripheral tinnitus by way of intratympanic injection. This administration procedure requires

only low concentrations of medication, thanks to the highly targeted delivery to the site of action and
comes with minimal systemic exposure. While different compounds have been tested for their
effects on tinnitus by intratympanic injection, there has been no breakthrough so far. Accordingly,
the clinical use of intratympanic tinnitus treatments has remained limited to date. A more widespread
adoption of this approach will require the development of specific medications for peripheral
tinnitus, as well as proof of safety and efficacy, which would be determined from randomized
controlled clinical trials.
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