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Abstract: From 2001 to 2006, we performed a retrospective study of patients suffering from
chronic unilateral or bilateral tinnitus that was previously ineffectively treated by oral drugs
[betahistine (Betaserc), extract of Ginkgo biloba (EGb 761), tanakan (Tebokan), and cinnarizinedimenhydrinate (Arlevert), singly or in combination]. We divided 150 tinnitus patients (80 men,
70 women) into seven treatment groups. Treatments consisted of application of intravenous
pentoxifylline, lidocaine, or vinpocetine (Cavinton) and combination of these agents with
physiotherapy and soft laser. Mean duration ( standard deviation) of tinnitus in these patients
was 7.4  6.0 years; their mean age was 55.6  12.5 years. The aim of our study was to compare treatment modalities and deﬁne their effectiveness for tinnitus relief. The most effective
treatment was deﬁned as a combination of Cavinton and physiotherapy. We evaluated pure
lidocaine infusion therapy as ineffective. None of the treatment modalities had an objective
correlate of improvement, though improvement was reported by a visual analog scale.
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pocetine, or pentoxifylline and combination of these
drugs with low-level laser therapy and physiotherapy.

innitus is the phantom perception of sound in the
absence of overt acoustic stimulation [1]. It is
well known that chronic tinnitus is difﬁcult to
treat, though lots of modalities are used for treatment.
Guidelines for inclusion of each patient into an appropriate treatment group are still missing. In our study, we
evaluated some of the current treatment modalities to
deﬁne the most effective for a certain group of patients.
Current possibilities for chronic tinnitus treatment vary
from neuroprotective substances [2], calcium-channel
blockers, corticosteroids, glutamate agonists, and thrombolytic drugs [3–5] to intravenous or intratympanic
lidocaine application [6–10]; vinpocetine (Cavinton),
pentoxifylline (Agapurin, Trental), or piracetam infusions
[4]; low-level laser therapy (so-called soft laser) [11–13];
physiotherapy, acupuncture, tinnitus retraining therapy,
or other approaches. Because the studies available on
MEDLINE report different outcomes [8,10–12,14], we
tried to evaluate the most widely used therapeutic approaches in our hospital: drop infusion of lidocaine, vin-
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Permanent tinnitus remaining for more than 6 months
was considered to be chronic. Before and after treatment, each patient underwent basic ear, nose, and throat
examination, including otomicroscopy, basic vestibular
examination, pure-tone audiometry, and tinnitometry.

SUBJECTS AND METHODS
Patient Population
We divided 150 chronic tinnitus patients (80 male, 70 female; mean age, 55.6  12.5 years) into seven study
groups (Table 1). The mean duration of treatment was
9.2  3.2 days, and the mean duration of tinnitus was
7.4  6.0 years. All patients had previously been treated
ineffectively by various oral drugs [betahistine (Betaserc),
extract of Ginkgo biloba [EGb-761], tanakan [Tebokan],
cinnarizine-dimenhydrinate (Arlevert)], or their combination] for at least 6 months. Patients with decompensated systemic or psychiatric disease were excluded from
the study.
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Table 1. Demographic and Anamnestic Data of the Patient
Population

Regimen
PTX
Lidocaine
Lidocaine–RHB
Lidocaine–RHB–soft laser
Vinpocetine
Vinpocetine–RHB
Vinpocetine–RHB–soft laser
Total

Duration
Male/ Age  SD of Tinnitus
No. Female
(yr)
 SD (yr)
22
17
28
29
17
20
17

8/14
9/8
17/11
13/16
9/8
14/6
10/7

55.6  11.1
54.7  12.6
54.4  9.5
51.8  16.4
58.7  14.2
59.1  12.0
55.2  11.5

9  6.5
4.0  2.8
5.3  5.2
6.8  6.6
9.2  7.5
8.8  7.1
7  6.2

150 80/70 55.6  12.5 7.4  6.0

PTX  pentoxifylline; RHB  physiotherapy; SD  standard deviation.

We randomly divided the patients into seven distinct
treatment groups and administered treatment as speciﬁed.
• The pentoxifylline (PTX) group received daily for
10 days an intravenous infusion of 100 mg pentoxifylline and 250 ml physiological saline.
• Those in the Cavinton group received daily for
10 days an intravenous infusion of 20 mg Cavinton
plus 250 ml physiological saline, and oral Cavinton 2  10 mg (0–2–2).
• To those in the lidocaine group, we gave a daily intravenous infusion of 40 mg lidocaine hydrochloride plus 250 ml physiological saline for 10 days.
• The Cavinton-plus-physiotherapy (Cavinton–RHB)
group received a daily intravenous infusion of 20 mg
Cavinton plus 250 ml physiological saline, and oral
Cavinton 2  10 mg, combined with physiotherapy
(soft techniques, including temporomandibular joint
massage), the entire procedure lasting 20 minutes
once daily for 10 days.
• For the Cavinton–RHB–soft laser group, we administered a daily intravenous infusion of 20 mg
Cavinton plus 250 ml physiological saline, and
oral Cavinton 2  10 mg, combined with soft laser

(5,000 BTL; 400 mW/830 nm; pulse beam, 30 J/cm3)
once daily for 10 minutes and physiotherapy, all
for 10 days.
• Those in the lidocaine–RHB group were given a
daily intravenous infusion of 40 mg lidocaine plus
250 ml physiological saline, combined with physiotherapy, for 10 days.
• To those patients in the lidocaine–RHB–soft laser
group, a daily intravenous infusion of 40 mg
lidocaine plus 250 ml physiological saline, combined with physiotherapy and soft laser (for softlaser speciﬁcations, see earlier in this paragraph),
were given for 10 days.
In addition, there were groups treated by pentoxifylline
plus physiotherapy (PTX–RHB) and pentoxifylline plus
physiotherapy and soft laser (PTX–RHB–soft laser),
which consisted of a total of 9 persons. As the outcomes
were considered to be statistically insigniﬁcant, the ﬁndings from these groups are not evaluated further.
The visual analog scale from 0 (no tinnitus) to 10
(unbearable tinnitus) was used for daily evaluation. Patients’ symptoms were evaluated as improved if their
tinnitus was perceived to be better by two or more points
on this scale.

STATISTICAL EVALUATION
We used an enhanced method for construction of a binary classiﬁcation tree—a regression method computed
by condition of maximized homogeneity of treatment
methods used [by Agapurin (Trental), Cavinton, lidocaine] in terminal leaves. We had four metrics—age, duration of tinnitus, gender, and audiometry—each of which
could be used to divide cases into branches. According
to audiometry, we had three subgroups: bilateral normal
hearing, unilateral normal hearing, and bilateral hearing
loss. We crossed all boundaries that are created as a midpoint between all recorded numerical data on all metrics

Figure 1. Effectiveness of therapy in each of
seven treatment groups, determined by using a
visual analog scale. Change is noted in
percentages.
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Figure 2. The most effective treatment according to the age, tinnitus duration, and audiometric ﬁndings.

and sought maximized homogeneity. When we ﬁnished
dividing by all metrics (or when it was superﬂuous to
continue with such division), we decided on classiﬁcation of terminal leaf by the bayesian method.
In computing progress, we found that treatment PTX
and age metric were ambiguous and so we dropped
them, with no effect on our results. The boundary in the
age metric was found at 62 years; in tinnitus duration,
the value was 15 months. The output classiﬁcation tree
divided the patients into groups according to the metrics
(Fig. 1) treated by lidocaine (contains lidocaine infusion,
lidocaine–RHB, and lidocaine–RHB–soft laser groups)
or by Cavinton (contains Cavinton, Cavinton–RHB, and
Cavinton–RHB–soft laser groups).

RESULTS AND DISCUSSION
Combination of Cavinton and physiotherapy was the
most effective treatment seen in all the groups (see Fig. 1).
As we compared the groups of either Cavinton or
lidocaine infusion alone with groups who received one
of these agents combined with physiotherapy with or
without soft laser, the effectiveness of combination therapy was assessed as being better. The multimodal approach of tinnitus treatment is widely accepted. We did
not ﬁnd any additional effect of soft laser, but we expect
that the effect of soft laser on biostimulation cannot be
observed during 10 days of therapy.
The groups treated by pentoxifylline plus physiotherapy (PTX–RHB) and pentoxifylline plus physiotherapy
and soft laser (PTX–RHB–soft laser) consisted of a total
of 9 persons, and the outcomes were considered to be
statistically insigniﬁcant. Only 1 patient of those 9 experienced a decrease in tinnitus intensity; the rest saw no
change.

We found no effect of plain lidocaine infusion (see
Fig. 1). The combinations of lidocaine with RHB and
with RHB plus soft laser were assessed by the classiﬁcation tree as being effective for patients younger than
62 years who had tinnitus lasting for more than 15 months
(Fig. 2).
Because tinnitus is a subjective symptom, we used the
subjective scale—the visual analog scale—as the only
parameter. Many patients with positive tinnitus changes
(according to the visual analog scale) experienced changes
in quality of life, so the quality-of-life questionnaire
should be used in further studies. We hope that our outcomes will be helpful for patients suffering from chronic
tinnitus, and we encourage our colleagues to undertake
further research.
REFERENCES
1. Jastreboff PJ, Gray WC, Gold LS. Neurophysiologic approach to tinnitus patients. Am J Otol 17:236–240, 1996.
2. Shulman A. Neuroprotective drug therapy: A medical and
pharmacological treatment for tinnitus control. Int Tinnitus J 3(2):77–93, 1997.
3. Seidman MD. Glutamate antagonists, steroids and antioxidants as therapeutic options for hearing loss and tinnitus
and the use of inner ear drug delivery system. Int Tinnitus
J 4(2):148–154, 1998.
4. Horvath B, Marton Z, Halmosi R, et al. In vitro antioxidant properties of pentoxifylline, piracetam, and vinpocetine. Clin Neuropharmacol 25(1):37–42, 2002.
5. Sitges M, Nekrassov V. Vinpocetine prevents 4-aminopyridine-induced changes in the EEG, the auditory brainstem responses and hearing. Clin Neurophysiol 115(12):
2711–2717, 2004.
6. Juhn SK, Rybak LP. Labyrinthine barriers and cochlear
homeostasis. Acta Otolaryngol (Stockh) 91(5–6):529–534,
1981.

71

International Tinnitus Journal, Vol. 14, No. 1, 2008

7. Rudack C, Hillebrandt M, Wagenmann M, Hauser U.
Treatment of tinnitus with lidocaine? A report of clinical
experiences. HNO 45(2):69–73, 1997.
8. Baguley DM, Jones S, Wilkins I, et al. The inhibitory
effect of intravenous lidocaine infusion on tinnitus after
translabyrinthine removal of vestibular schwannoma: A
double-blind, placebo-controlled, crossover study. Otol
Neurotol 26(2):169–176, 2005.
9. Reyes SA, Salvi RJ, Burkard RF, et al. Brain imaging of
the effects of lidocaine on tinnitus. Hear Res 171(1–2):43–
50, 2002.
10. Kalcioglu MT, Bayindir T, Erdem T, Ozturan O. Objective
evaluation of the effects of intravenous lidocaine on tinnitus. Hear Res 199(1–2):81–88, 2005.

72

Hahn et al.

11. Tauber S, Schorn K, Beyer W, Baumgartner R. Transmeatal cochlear laser (TCL) treatment of cochlear dysfunction: A feasibility study for chronic tinnitus. Lasers
Med Sci 18(3):154–161, 2003.
12. Hahn A, Sejna I, Stolbova K, Cocek A. Combined laser–
EGb 761 tinnitus therapy. Acta Otolaryngol Suppl 545:92–
93, 2001.
13. Nakashima T, Ueda H, Misawa H, et al. Transmeatal lowpower laser irradiation for tinnitus. Otol Neurotol 23(3):
296–300, 2002.
14. Guitton MJ, Wang J, Puel JL. New pharmacological strategies to restore hearing and treat tinnitus. Acta Otolaryngol
124(4):411–415, 2004.

