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Can CK-MB be used as a marker in benign paroxysmal 
positional vertigo attack?
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Abstract
Objectives: Benign paroxysmal positional vertigo (BPPV) is one of the main causes of vertigo. More than 90% of cases 
of positional vertigo and nystagmus can be associated with BPPV. There is no known specific laboratory test for BPPV. 
Because of the possible muscle activity in BPPV (especially result of nause, vomiting and increasing heart rate) we 
thought the CK-MB levels may change in this situation. The purpose of this study was to investigate the relation between 
serum CK-MB levels and BPPV and attacks. Materials and Methods: The medical records of 35 patients with BPPV 
presenting to our clinic between November 2014 and November 2015 were investigated retrospectively. Thirty-two 
control patients with no vertigo, muscular or cardiac disease and with measured CK-MB levels were randomized into 
a control group. Both groups’ existing CK-MB levels were obtained from the patient records. CK-MB values measured 
before BPPV attack from 11 patients in the patient group were also recorded. Results: The patient and control groups 
were similar in terms of demographic parameters. CK-MB values at time of attack in the patient group ranged between 
5.4 and 38.9 (mean: 19.67 ± 6.81), while control group values ranged between 12 and 27.9 (mean: 20.31 ± 4.54). 
CK-MB values in 11 patients in the patient group measured before attack ranged between 8.9 and 24 (mean: 17.02 ± 
4.97), and CK-MB values during attack ranged between 9 and 34 (mean: 19.74 ± 7.64). Conclusion: Although CK-MB 
elevation at time of attack was determined in patients with BPPV, this was not statistically significant.
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INTRODUCTION

The most commonly determined peripheral 
vestibular disease in patients presenting to health 
institutions with vertigo is benign paroxysmal positional 
vertigo (BPPV)1. BPPV is characterized by brief attacks 
that emerge with specific head positions and that resolve 
spontaneously. The annual prevalence is reported at 
17/100,000 in Japan and 64/100,000 in the USA2,3. No 
prevalence for Turkey has been reported. It is twice as 
common in females as in males3,4.

BPPV results from abnormal mechanical stimulus 
and altered dynamics in the semicircular canals (SCC) in 
the middle ear following sudden movement of the head. 
Head rotation movements are perceived by the SCCs. 
Vertigo is thought to result from otoconia migrating from 
the utricle into the SSC4,5.

Creatine kinase (CK) is a dimeric enzyme consisting 
of two subunits, each of 40 kD. It has three different 
isoenzymes, CK-MM (muscle type), CK-BB (brain type) 
and CK-MB (myocardial type). A fourth 64 kD form with 
a different structure is located in the mitochondria and 
gives rise to 250 kD oligomers known as macro CK II 
(MCK-II) when released into the circulation6. Although CK-
MM is dominant in both heart and skeletal muscle, more 
myocardium-specific CK-MB represents 10-20% of serum 
total CK activity, with CK-MB activity in skeletal muscle 
representing 2-5%7,8.

Rödöö and Hellberg investigated the CK-MB levels 
in children population and they suggested that CK-MB 
might be a diagnostic marker in benign paroxysmal 
vertigo9. There are no laboratory tests used in the 
diagnosis of BPPV. The purpose of this study was to 
investigate the relation between serum CK-MB levels 
and BPPV and to assess whether this can be used as an 
attack marker.

MATERIALS AND METHODS

A retrospective case-control study designed. The 
medical files of 350 patients with vertigo presenting 
to our clinic in November 2014-November 2015 were 
investigated retrospectively. Seventy eight of them were 
BPPV and 35 of them had CK-MB assay. So 35 files with 
CK-MB values included into the study. Eighty one files 
investigated for control group. Thirty-two control patients 
that reported no vertigo, muscular or cardiac disease in 
their files and with measured CK-MB and troponin I levels 
were randomly selected and enrolled as the control 
group from 81 files. According to the patients’ reports 
in their medical files, subjects aged under 18, pregnant 
women, subjects with high troponin-I values, with known 
muscle disease or epilepsy, using medications that affect 
muscle activity or with vestibular symptoms other than 
positional vertigo were excluded from both groups. The 
ages, gender and demographic datas were similar in 
both groups. Both groups’ existing CK-MB values were 
recorded from the medical files. Additionally, CK-MB 

values measured before BPPV attack for 11 patients were 
also recorded from the medical files.

Other recorded biochemical parameters and blood 
pressures in the study group were within normal limits.
In our clinic, we perform the maneuvers to suspicious 
positionel vertigo patients and keep their records on 
their medical files. Posterior BPPV is diagnosed on the 
basis of torsional nystagmus generally lasting less than 
30 sec, counter-clockwise with the right ear beneath and 
clockwise with the left ear beneath, following a 10-15 sec 
latent period at the Dix-Hallpike maneuver, and on vertigo 
being concurrent with nystagmus. The supine roll test is 
the preferred maneuver to diagnose lateral canal BPPV. 
The supine roll test is performed by initially positioning 
the patient supine with the head in neutral position 
followed by quickly rotating the head 90° to one side with 
the clinician observing the patient’s eyes for nystagmus. 
After the nystagmus subsides (or if no nystagmus is 
elicited), the head is then returned to the straight faceup 
supine position. After any additional elicited nystagmus 
has subsided, the head is then quickly turned 90° to the 
opposite side, and the eyes are once again observed 
for nystagmus. The nystagmus should be vertical and 
geotropic: rightward with the right ear beneath and 
leftward with lefte ar beneath. Other minor symptoms 
include tonus loss, pallor, nausea, vomiting, and muscle 
tension or spasm.

CK-MB activity in our hospital is measured using 
the immunoinhibition method with a Hitachi Modular p800 
(Roche, Switzerland) chemistry analyzer. Study group 
results were accessed from the hospital laboratory data 
system. The 0-24 U/L is the reference range for CK-MB.

Statistical Analysis: Descriptive statistics were 
used to describe constant variables (mean, standard 
deviation, minimum, median, maximum). Normality of 
data distribution was investigated using the Shapiro-
Wilk test. Comparison of two independent groups with 
normal distribution was performed using Student’s t test. 
Variation between two matched groups without normal 
distribution was investigated using the Wilcoxon Signed 
Rank test. The chi square test was used to investigate 
relations between discrete. Statistical significance was set 
at p 0.05. Analyses were performed on MedCalc12.7.7. 
(MedCalc Software bvba, Ostend, Belgium; http://www.
medcalc.org; 2013) statistical software).

RESULTS

Ages in the patient group ranged between 19 and 
85 years (mean: 53.2 ± 14.2). Thirteen (37.1%) patients 
were women and 22(62.9%) were men. Ages in the control 
group ranged between 18 and 87 years (mean: 47.7 ± 
19.6). Thirteen (40.6%) were women and 19 (59.4%) were 
men. There were no significant differences between the 
two groups in terms of gender. There was no statistically 
significant difference between the patient and control 
groups in terms of age, too (Student’s t test p = 0.205). 
Statistical data by age in the two groups are shown in the 
(Table 1). 
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Patient group CK-MB values at time of attack were 
5.4-38.9 (mean: 19.67 ± 6.81), while control group CK-
MB values were 12-27.9 (mean: 20.31 ± 4.54) (Graphic 
1). No statistically significant difference was determined 
between the patient and control groups in terms of CK-
MB (Student’s t test p = 0.658).

CK-MB values measured pre-attack in 11 patients 
in the patient group ranged between 8.9 and 24 (mean: 
17.02 ± 4.97), while CK-MB values measured during 
attack ranged between 9 and 34 (mean: 19.74 ± 7.64) 
(Graphic 2). Pre-attack CK-MB values did not differ 
significantly from values measured during attack in the 
patient group (Wilcoxon Signed Rank test p = 0.223).

DISCUSSION

Vertigo has a number of causes, the most 
common being BPPV, Meniere’s syndrome and sudden 
hearing loss. Rare causes include labyrinthitis, vestibular 
schwannoma, delayed endolymphatic hydrops, Ramsey 
Hunt syndrome, otosyphilis, vestibular neuronitis, 
temporal bone fractures, cerebellar infarct, epilepsy and 
cervical vertigo10,11.

BPPV is a generally idiopathic disease characterized 
by recurring vertigo attacks. Free movement of otoliths in 
the cupula or semicircular canals is widely implicated in 
the pathogenesis. Idiopathic BPPV is more common in 
the elderly and in women, and peaks in the 6th decade4. 
One study reported a 0.5% level of BPPV attack in the 
18-39 age group, rising to 3.4% over the age of 60. That 
study also reported a cumulative incidence of BPPV as 
high as 10% in the 80s, and that it is twice as common 
in women12. BPPV was more common in men in our 
study group, while the mean age was compatible with the 
literature. Vertigo may develop in association with natural 
age-related degeneration of the otolithic membrane over 
the age of 50. While the known causes of BPPV include 
head trauma, migraine, ototoxicity, viral infections, 
Meniere’s disease, long-term immobilization and ear 
operations, no cause can be identified in the majority of 
cases5.

CK is a basic muscle metabolism enzyme that 
catalyzes ATP-mediated creatine phosphorylation in 
a reversible manner13. CK-MB represents 20% of total 
myocardial CK activity14. It may be present at levels of 
less than 5% in prostate, spleen and skeletal muscle. 
CK-MB is released into the circulation from the affected 
muscle following acute myocardial infarction (AMI). 
Secretion begins approximately 2-4 h following AMI, 

peaks at 24 h and returns to normal in 36-72 hours13. CK-
MB measurement also assists in a non-invasive manner 
with the determination of reperfusion efficacy following 
thrombolytic therapy. CK-MB also increases in skeletal 
muscle injury. However, it is not as characteristic as in 
myocardial injury13. CK-MB assay can be performed by 
measuring activity or mass. CK-MB activity is measured 
using immunoinhibition technology15.

Simultaneous vertigo with torsional nystagmus 
using the Dix-Hallpike maneuver is regarded as the 
most significant criterion in the diagnosis of posterior 
canal BPPV. However, this maneuver may be insufficient 
in horizontal, anterior and mixed canal-type BPPV, and 
additional tests, such as the Roll test and Barbeque and 
Semont maneuvers, may be required in other forms of 
BPPV. Nausea, vomiting and neurovegetative symptoms 
experienced during BPPV can increase muscle activity 
and heart rate and it may change CK-MB levels. In these 
cases it’s important to recognize the CK-MB levels might 
change in the hearth diseases, so troponın I rates must 
be controlled.

Various laboratory markers have been investigated 
in recent years for the purpose of overcoming these 
deficiencies, for differential diagnosis and to predict time 
of attack. A biomarker that can be used in all types of 
BPPV can provide a faster and proper diagnose. Özbay 
et al. investigated neutrophil-lymphocyte ratios in patients 
with peripheral vertigo, and reported significantly higher 

Patient group Control group
Patients 35 32
Mean 53.20 47.78
Median 53.00 44.50
Standard deviation 14.256 19.638
Minimum 19 18
Maximum 85 87

Table 1. Statistical values for group age distributions.

Graphic 1. CK-MB values in the control group and in the patient group 
at time of attack.

Graphic 2. Variation between time of attack and pre-attack CK-MB in 
the patient group.
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results compared to the healthy population11. Parham et 
al. reported significant elevation in BPPV of a proteinous 
substance known as otolin-1 released from otoconia and 
vestibular and cochlear cells16. One study reporting that 
low serum vitamin D and osteoporosis may also be a risk 
factor in BPPV determined a higher body mass index 
in patients with BPPV17. Another similar study reported 
a higher incidence of idiopathic BPPV in women with 
postmenopausal osteopenia or osteoporosis18. In their 
study of 55 patients, Yuan et al. investigated serum 
albumin and globulin levels and determined significantly 
higher γ-globulin levels at time of BPPV attack compared 
to control subjects19. In another study, they investigated 
uric acid levels in patients with BPPV, but determined no 
significant variation20.

Akıncı et al. investigated fibrinogen, D-dimer and 
C-reactive protein as markers that might be used in the 
differential diagnosis of central and peripheral vertigo, 
but identified no significant variations21. As these studies 
show, the subject is still current and the search for 
markers is ongoing. Further studies concerning markers 
with significantly high or low levels are now needed.

Our study was therefore planned on the basis that 
an increase might be observed in serum CK-MB levels. The 
patients who had normal troponin-I values were evaluated 
for our study. Rödöö and Hellberg observed an increase 
in CK-MB levels in childhood benign paroxysmal vertigo 
and suggested that this might be associated with benign 
paroxysmal vertigo muscle activity and that CM-MB might 
be a diagnostic marker in benign paroxysmal vertigo9. 
Although CK-MB levels in our study were higher in some 
cases at time of attack than before attack, the difference 
was not statistically significant. The main reason for this 
may be the low patient number in this study. In addition, 
the absence of any time-specific standardization in the 
evaluation of CK-MB levels, particularly pre-attack, (CK-
MB levels have been assessed 2 months pre-attack in 
some studies and 5 months pre-attack in others) and the 
broad age scale are other potential causes. Additionally, 
the other diseases that may cause the alteration of CK-MB 
levels that doesn’t report in the medical files is a handicap 
of the study.

CONCLUSION

Although CK-MB elevation was determined at time 
of attack in patients with BPPV in this study, this was not 
statistically significant. CK-MB may be developed as a 
marker at time of attack for BPPV as a result of prospective 
investigation in larger series in future studies.
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