
 

 

Freely Available  Online 

www.openaccesspub.org  |  JOA               CC-license          DOI : 10.14302/issn.2379-8572.joa-16-1369            Vol-1 Issue 4 Pg. no.  8  

J O U R N A L  O F  O T O L A R Y N G O L O G Y  A D V A N C E S  

ISSN NO: 2379-8572 

RESEARCH ARTICLE 

Cervical Medial Branch Blocks for the Diagnosis of Somatosensory Tinnitus. A Pilot study. 

Stephan Klessinger, MD1,2,* 

1. Department of Neurosurgery, nova clinic Biberach, Eichendorffweg 5, 88400 Biberach, Germany, kles-

singer@nova-clinic.de  

2. Department of Neurosurgery, University of Ulm, Albert-Einstein-Allee 23, 89081 Ulm, Germany. steph-

an.klessinger@uni-ulm.de 

Abstract 

 The purpose was to discover if medial branch blocks (MBBs) of the cervical spine can be used as a 

diagnostic tool to identify patients with somatosensory tinnitus. MBBs are a diagnostic tool to confirm the 

diagnosis facet joint pain in patients with neck pain. It is not known, if MBBs are also suitable for testing other 

symptoms than pain. However, the existence of neural connections between the auditory system and the 

cervical region can be assumed. Included were 22 consecutive patients presenting with tinnitus, who had 

received MBBs in a ten years’ period. Patients were tested with a MBB with bupivacaine and triamcinolone. 

Injections were performed with fluoroscopic visualization using established techniques. The mean follow-up 

time was 6.2 weeks. Tinnitus was analyzed through the global clinical impression of the patient. Seven patients 

(31.8 %) experienced a significant improvement of the tinnitus. In one patient a thermal radiofrequency 

neurotomy was done after positive response to two MBBs. The pain relief and a significant reduction of the 

tinnitus sustained at the follow-up examination 20 weeks after the denervation. No statistically significant 

difference was found in age, gender, duration of symptoms, additional neck pain or vertigo, or side or level of 

the intervention. This pilot study shows the feasibility to identify patients with somatosensory tinnitus with 

MBBs. Further studies with the primary intention on tinnitus are necessary to prove the significance of MBBs. 

After a positive response to MBBs, treatment with radiofrequency neurotomy is the rational consequence. 
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Introduction 

 Tinnitus is defined as the perception of sound 

in the absence of external auditory stimulation [1, 2]. 

If the tinnitus can be evoked or modulated by inputs 

from the somatosensory and somatomotor system, it is 

called “somatosensory tinnitus” (SST) [3-8]. The most 

important characteristic of such tinnitus is that its 

origin seems to be related to problems of the head and 

neck, rather than to problems of the ear [3]. The 

existence of neural connections between the auditory 

system and the cervical region can be assumed based 

on a number of animal studies [4, 5, 7, 8-13]. Aberrant 

cervical somatosensory information conveyed to the 

cochlear nucleus can cause tinnitus independent of 

cochlear hair cell loss or other auditory pathway 

pathology [1]. The cochlear nucleus also serves as a 

multimodal recipient of non-auditory inputs from such 

structures such as the cervical spinal nerves [14-16].  

 The diagnosis of SST is challenging and is 

mainly based on medical history [1]. A variety of 

treatments have been proposed, including physiothera-

py [15, 17-19], osteopathy [15, 17, 18], chirotherpay 

[3] neural therapy [15, 17, 18], electro stimulation 

[19], acupuncture [20], transcranial magnetic 

stimulation [20, 21], and brain stimulation [20, 22, 23]. 

A case report [24] describes the treatment of the 

cervical facet joints with radiofrequency (RF) 

neurotomy. The denervation of the medial branches C2 

and C3 eliminated the symptoms of tinnitus in one 

patient. It was believed that the sensory inputs from 

the upper cervical region were blocked after 

denervation.  

 Comparable to other joints, the facet joints are 

a possible pain source. It is the result of repetitive 

stress, leading to inflammation and stretching of the 

joint capsule [25, 26]. The joints are innervated by the 

medial branches of the dorsal rami [27]. The gold 

standard for the diagnosis of facet joint pain are MBBs 

[28]. The target nerve is anesthetized with a small 

volume of local anesthetic. If the pain is not relieved 

after an MBB, the target nerve cannot be regarded as 

mediating the pain, which means the facet joint is not 

the pain source. To reduce the possibility of responses 

being false-positives, controlled blocks are mandatory 

[28, 29].  

 It is not known, whether MBBs are also 

suitable for testing symptoms other than pain. SST is 

probably underdiagnosed due to a lack of publications 

of diagnostic tests and therapeutic options on this 

subject [19]. The purpose of this pilot study was to 

discover whether MBBs of the cervical spine can be 

used as a diagnostic tool to seek out patients with SST. 

The advantage of MBBs as a diagnostic tool is, that if 

the diagnosis is proven by controlled blocks, an 

evidence-based therapy option is available. The 

indication for thermal RF neurotomy is a positive 

response to controlled diagnostic MBBs [28, 30]. If 

MBBs are suitable as a diagnostic tool for SST, RF 

neurotomy might be a rational therapy. 

Materials and Methods 

 This pilot study was designed as a retrospec-

tive practice audit. An electronic medical record system 

was used to identify patients in a single spine center. 

All consecutive patients presenting with tinnitus, who 

had received cervical MBBs between 2006 and 2015, 

were included. Neck pain of appropriate quality was 

the primary indication for treatment. The tinnitus was 

an additional complaint of the patient. Patients with 

cervical spine surgery in their history and patients 

without data regarding the alterations of the tinnitus in 

their follow-up were excluded. 

 Patients were tested for facet joint pain with 

an MBB with about 1 ml of bupivacaine (0.25%) and 

20 mg triamcinolone. Injections were performed with 

fluoroscopic visualization using established techniques 

[28]. A lateral view of the spine was obtained. The 

target point is the centroid of the articular pillar with 

the same segmental number as the target nerve. The 

needle is placed straight along the x-ray beam to the 

medial branch (Figure). Target joints were identified by 

the pain pattern, local tenderness over the area, and 

provocation of pain with deep pressure. 

 For every patient, the first follow up 

examination was between one and four weeks after 

the intervention. Further examinations were arranged 

according to the needs of the patients. Each time a 

physician interview and a clinical examination was used 

to capture information. 

 A statistical analysis was performed. Chi-

square-tests were used to compare patients with 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=64
http://dx.doi.org/10.14302/issn.2379-8572.joa-16-1369


 

 

Freely Available  Online 

www.openaccesspub.org  |  JOA               CC-license          DOI : 10.14302/issn.2379-8572.joa-16-1369            Vol-1 Issue 4 Pg. no.  10  

favorable response to treatment and patients with 

negative treatment response and to investigate 

subgroups of patients (e.g. the different levels being 

treated). Welch's t-Test was used to test the hypothesis 

that two populations had equal means (e.g. age or 

duration of symptoms). P < 0.05 was set as the 

threshold to interpret the results as significant. 

Results 

 Between January 2006 and December 2015, 22 

consecutive patients with tinnitus met the inclusion 

criteria. The data of the patients are shown in the Table. 

Seven patients were women and 15 were men. The 

mean age was 54.5 years (between 35 and 80 years). 

Two medial branches were blocked with local anesthetic 

in 17 patients (medial branches C3 and C4 in 10 

patients, medial branches C4 and C5 in 6 patients and in 

one patient the medial branches C5 and C6). Three 

medial branches (C3, C4 and C5) were blocked in five 

patients. Eight patients were treated on one side (six on 

the left, 2 on the right) and 14 patients on both sides. 

Eleven patients had one MBB, 8 patients two blocks and 

one patient there blocks. All patients had a history of 

neck pain and tinnitus between weeks and more than 1 

year. Furthermore, 9 patients had referring pain into 

the head and two patients had vertigo.  

 All patients were invited to a follow-up 

examination after the intervention. The mean follow-up 

time was 6.2 weeks (between 1 and 20 weeks). 

Tinnitus was analyzed through the global clinical 

impression of the patient (i.e. “better”, “worse”, “the 

same”). Seven patients (31.8%) experienced a 

significant improvement of the tinnitus, while two 

patients (9.1%) reported a worsening of the tinnitus. 

Pain relief was achieved in 14 patients (63.6%). There 

was no worsening of pain. In one patient, a thermal RF 

neurotomy of the medial branches C3, C4 and C5 was 

performed after positive response to two MBBs. The 

pain relief and a significant reduction of the tinnitus 

sustained at the follow-up examination after 10 weeks.  

 No statistically significant difference was found 

between the group with an improvement of tinnitus and 

the group with a bad outcome (Table) for the analyzed 

parameters (age, gender, duration of symptoms, 

additional neck pain or vertigo, or side or level of the 

intervention). 

Discussion 

 This pilot study is the first study to determine 

whether MBBs are a possible diagnostic tool with which 

to identify SST. Cervical MBBs are a diagnostic 

procedure designed to test whether a patient’s pain is 

mediated by one or more of the medial branches of the 

cervical dorsal rami [28]. The results of this study show 

that MBBs influence not only the pain but also the 

tinnitus. In nearly one third of the patients presenting 

with neck pain and tinnitus the positive answer to the 

MBBs revealed SST. As expected, the duration of action 

of an MBB is limited. A repetition of the block for 

validation of the test result or to test different cervical 

levels is possible. If the diagnosis of facet joint pain can 

be confirmed, the pain can be treated with thermal RF 

neurotomy. Whether RF neurotomy also qualifies for the 

treatment of SST if previously controlled MBB showed a 

Figure 1. Lateral fluoroscopic view with the needle in 

position for a C3 medial branch block. 
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    Response to Treatment 

All patients Favorable None 

N % N % N % 

22   7 31.8 15 68.2 

Men 15 68.2 4 57.1 11 73.3 

Women 7 31.8 3 42.9 4 26.7 

Age (years)             

  Min--Max 35-80 38-80 35-69 

  Mean ± SD 54.5 ± 12.0 53.8 ± 16.4 45.8 ± 10.1 

Level of intervention             

  C3 and C4 10 45.5 3 42.9 7 46.7 

  C4 and C5 6 27.3 3 42.9 3 20.0 

  C5 and C6 1 4.5 0 0.0 1 6.7 

  C3, C4 and C5 5 22.7 1 14.3 4 26.7 

Side             

  left 6 40.9 1 14.3 5 33.3 

  right 3 13.6 2 14.3 0 0.0 

  both 10 45.5 4 28.6 10 66.7 

Duration of symptoms             

  Weeks 4 18.2 1 14.3 3 20.0 

  Months 9 40.9 2 28.6 7 46.7 

  > 1 year 9 40.9 4 57.1 5 33.3 

Additional symptoms             

  Headache 9 40.9 3 42.9 6 40.0 

  Vertigo 2 9.1 1 14.3 1 6.7 

Follow-up time (weeks, mean ± SD) 6.2 ± 5.3         

Tinnitus             

  Improved 7 31.8 7 100.0     

  No change 13 59.1     13 86.7 

  Worse 2 9.1     2 13.3 

Neck pain             

  Improved 14 63.6 7 100.0 7 46.7 

  No change 5 22.7 5 33.3     

Table 1. Characteristics of all treated patients. 
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positive influence on the tinnitus must be examined in 

further studies. At least one patient from this study was 

treated successfully with RF neurotomy.  

  The principles, validity and utility of MBBs for 

pain are well examined [28]. However, no study exists 

about the importance of MBBs for the diagnosis of 

tinnitus. Therefore, it is not possible to compare the 

results of this pilot study with the literature. However, 

one case report exists [24] about the treatment of a 

patient with SST with RF neurotomy. In this case report, 

the main intention was the treatment of neck pain; 

however, the denervation of the medial branches C2 and 

C3 eliminated the symptoms of tinnitus at the one year 

follow-up. This patient was tested positively with a 

single medial branch block before the RF procedure. 

 In total, 63.6% of the patients in this study 

were treated bilaterally, which compared well with the 

bilateral tinnitus level of 64% in the literature [31]. 

However, the duration of tinnitus was shorter in this 

study compared to a range from 2 to 60 years in 

literature [31]. The prevalence of tinnitus increases with 

age and seems to attain a plateau at around 60 to 80 

years [4], compared to a mean age of 54.5 years in this 

study. The male-female ratio is 2:1 in the literature [4] 

and in our study. In summary the small population of 

this pilot study seems to be comparable to other studies 

in the literature. 

 An interesting question remains the importance 

of the level to choose for the MBB. Because the primarily 

intention was to treat neck pain, the level for the MBBs 

was chosen by localization of the pain according to 

typical pain maps [32] and by clinical examination. 

Therefore, the medial branch C2 was not tested. 

Typically, the medial branches C3 to C5 were included, 

because these levels are the most commonly involved 

levels in neck pain [28]. However, the input from the 

spinal nerves to the cochlear nucleus have their origin 

especially from C2/3 [14-16]. Therefore, in future 

studies, the medial branches C2 and C3 need special 

attention. The selection of the best level to test with 

MBBs will be a challenge for future studies. 

Conclusion 

 This pilot study shows the feasibility of testing 

the diagnosis SST with medial branch blocks. Nearly one 

third of the patients with a combination of neck pain and 

tinnitus SST was revealed by a positive answerer to two 

MBBs. However, some limitations exist. It was the 

primary intention to treat neck pain; the assessment of 

tinnitus was an additional aim. Therefore, the history 

taken and the clinical examination were not targeted 

specifically to tinnitus. Further studies with the primary 

intention on SST are necessary to prove the significance 

of MBBs. A close cooperation between specialists for 

tinnitus and interventional pain specialists will be 

necessary. A clear specification what can be expected 

from MBBs and RF neurotomy and instruments to 

measure the change in outcome have to be specified. If 

MBBs are a useful diagnostic test for SST, a treatment 

study with RF neurotomy would be the rational 

consequence. 

References 

1. Bhatt J, Ghavami Y, Lin HW, Djalilian H. (2015) 

Cervical Spine Dysfunctions in Patients with Chronic 

Subjective Tinnitus. Otol Neurotol. 36,1459-60 

2. Michiels S, De Hertogh W, Truijen S, Van de Heyning 

P. (2015) Cervical spine dysfunctions in patients with 

chronic subjective tinnitus. Otol Neurotol. 36,741-5 

3. Sanchez TG, Bezerra Rocha CB. (2011) Diagnosis 

and management of somatosensory tinnitus: review 

article. Clin (Sao Paulo) 66,1089-94 

4. Oostendorp RA, Bakker I, Elvers H, Mikolajewska E, 

Michiels S et al. (2016) Cervicogenic somatosensory 

tinnitus: An indication for manual therapy? Part 1: 

Theoretical concept. Man Ther. 23,120-3 

5. Levine RA. (1999) Somatic (craniocervical) tinnitus 

and the dorsal cochlear nucleus hypothesis. Am J 

Otolaryngol 20,351-62 

6. Levine RA, Nam EC, Oron Y, Melcher JR. (2007) 

Evidence for a tinnitus subgroup responsive to 

somatosensory based treatment modalities. Prog 

Brain Res 166,195-207 

7. Shore SE, Koehler S, Oldakowski M, Hughes LF, 

Syed S. (2008) Dorsal cochlear nucleus responses to 

somatosensory stimulation are enhanced after noise

-induced hearing loss. Eur J Neurosci 27,155-68 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=64
http://dx.doi.org/10.14302/issn.2379-8572.joa-16-1369


 

 

Freely Available  Online 

www.openaccesspub.org  |  JOA               CC-license          DOI : 10.14302/issn.2379-8572.joa-16-1369            Vol-1 Issue 4 Pg. no.  13  

8. Shore SE. (2011) Plasticity of somatosensory inputs 

to the cochlear nucleus-implications for tinnitus. 

Hear Res 281,38-46 

9. Baizer, JS, Manobhar, S, Paolone, NA, Weinstock, N, 

Salvi, RJ. (2012) Understanding tinnitus: The dorsal 

cochlear nucleus, organization, and plasticity. Brain 

Res 1485,40-53 

10. Young ED, Nelken I, Conley RA. (1995) 

Somatosensory effects on neurons in dorsal cochlear 

nucleus. J Neurophysiol 73,743-65 

11. Zhan X, Pongstaporn T, Ryugo DK. (2006) 

Projections of the second cervical dorsal root 

ganglion to the cochlear nucleus in rats. J Comp 

Neurol 496,335-48 

12. Shore SE, Zhou J, Koehler S. (2007) Neural 

mechanisms underlying somatic tinnitus. Prog Brain 

Res 166,107-123 

13. Szczepaniak WS, Moller AR. (1996) Evidence of 

neuroplasticity within the inferior colliculus after 

noise exposure: a study of evoked potentials in the 

rat. Electrencephalogr. Clin Neurophysiology 

100,158-164 

14. Zhan X, Pongstaporn T, Ryugo DK. (2006) 

Projections of the second cervical dorsal root 

ganglion to the cochlear nucleus in rats. J Comp 

Neurol 496,335-48 

15. Biesinger E, Reisshauer A, Mazurek B. (2008) [The 

role of the cervical spine and the craniomandibular 

system in the pathogenesis of tinnitus. 

Somatosensory tinnitus]. HNO. 56,673-7 

16. Pfaller K, Arvidsson J. (1988) Central distribution of 

trigeminal and upper cervical primary afferents in 

the rat studied by anterograde transport of 

horseradish peroxidase conjugated to wheat germ 

agglutinin. J Comp Neurol 268,91-108 

17. Biesinger E1, Groth A, Höing R, Hölzl M. (2015) 

[Somatosensoric tinnitus]. HNO. 63,266-71. 

18. Zenner HP, Delb W, Kröner-Herwig B, Jäger B, Peroz 

I et al. (2015) [On the interdisciplinary S3 guidelines 

for the treatment of chronic idiopathic tinnitus]. 

HNO. 63:419-27 

19. Oostendorp RA, Bakker I, Elvers H, Mikolajewska E, 

Michiels S et al. (2016) Cervicogenic somatosensory 

tinnitus: An indication for manual therapy plus 

education? Part 2: A pilot study. Man Ther. 23,106-

13 

20. McCormick ZL , Walega DR. (2015) Cervical epidural 

steroid injection for refractory somatic tinnitus. Pain 

Pract. 15,e28-33 

21. Rossi S, De Capua A, Ulivelli M, Bartalini S, Falzarano 

Vet al. (2007) Effects of repetitive transcranial 

magnetic stimulation on chronic tinnitus: a 

randomised, crossover, double blind, placebo 

controlled study. J Neurol Neurosurg Psychiatry. 

78,857-863 

22. Shi Y, Burchiel KJ, Anderson VC, Martin WH. (2009) 

Deep brain stimulation effects in patients with 

tinnitus. Otolaryngol Head Neck Surg. 141,285-287 

23. Cheung SW, Larson PS. (2010) Tinnitus modulation 

by deep brain stimulation in locus of caudate 

neurons (area LC). Neuroscience. 169,1768-1778 

24. Gritsenko K , Caldwell W, Shaparin N, Vydyanathan 

A, Kosharskyy B. (2014) Resolution of long standing 

tinnitus following radiofrequency ablation of C2-C3 

medial branches-a case report. Pain Physician. 

17,E95-8 

25. Klessinger S. (2010) The benefit of therapeutic 

medial branch blocks after cervical operations. Pain 

Physician. 13,527-34 

26. van Kleef M, Vanelderen P, Cohen SP, Lataster A, 

Van Zundert J et al. (2010) 12. Pain Originating from 

the Lumbar Facet Joints. Pain Pract 10,459-69 

27. Kirpalani D, Mitra R. (2008) Cervical zygapophysial 

joint dysfunction: A review. Arch Phys Med Rehabil 

89,770-4 

28. International Spine Intervention Society. Cervical 

medial branch blocks. (2013) In: Bogduk N. (ed). 

Practice Guidelines for spinal diagnostic and 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=64
http://dx.doi.org/10.14302/issn.2379-8572.joa-16-1369


 

 

Freely Available  Online 

www.openaccesspub.org  |  JOA               CC-license          DOI : 10.14302/issn.2379-8572.joa-16-1369            Vol-1 Issue 4 Pg. no.  14  

treatment procedures. 2nd edn. International Spine 

Intervention Society. San Francisco, p 85-114 

29. Schwarzer AC, Aprill CN, Derby R, Fortin J, Kine G et 

al. (1994) The false-positive rate of uncontrolled 

diagnostic blocks of the lumbar zygapophysial joints. 

Pain  58,195-200 

30. Falco FJ, Erhart S, Wargo BW, Bryce DA, Atluri S et 

al. (2009) Systematic review of diagnostic utility and 

therapeutic effectiveness of cervical zygapophysial 

joint interventions. Pain Physician 12,323-344 

31. Simmons R, Dambra C, Lobarinas E, Stocking C,  

Salvi R. (2008) Head, Neck, and Eye Movements 

That Modulate Tinnitus. Semin Hear. 29,361-370 

32. Cooper G, Bailey B, Bogduk N. (2007) Cervical 

zygapophysial joint pain maps. Pain Med 8,344-53 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=64
http://dx.doi.org/10.14302/issn.2379-8572.joa-16-1369

