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Introduction
Vertigo is a frequent reason for consultation and, according 

to different authors, represents 2 to 3% of admissions. Of these, 
more than 15% have a pejorative etiological diagnosis [1]. 
Data from the recent literature concerning the management 
of vertigo diagnosis converge towards misuse of radiological 
investigations [2]. Vannuci et al preliminarily evaluated the 
diagnostic performance of a structured algorithm: STANDING 
(Spontaneous Nystagmus, Direction, head impulse test, 
standing) to differentiate central acute vertigo (AV) and 
peripheral acute vertigo [3]. The main objective of our work is to 
analyze the contribution of a well-established clinical diagnostic 
protocol compared to that of imaging in the etiological diagnosis 
of vertigo whether acute or chronic, and this in order to propose 
a diagnostic attitude and therefore, justify the indications of 
imaging in front of vertigo.

 
Materials and Methods

This is a multi-center prospective prospective clinical trial of 
a detailed and documented, three-year (2015- 2018) diagnostic 
protocol. This study involved 289 patients with true vertigo. 
Recruited patients were separated into two groups:

a. The group of patients with a detailed clinical protocol 
and documented “group A” (n = 73) including a detailed interview 
on 53 items, the study of oculomotricity, high frequency tests 
using videonystagmoscopy with video recording, a neurological 
and general examination as well as caloric tests. Imaging was 
requested only based on the results of the above examinations.

b. The group of patients with imaging preceded by a 
succinct clinical examination “group B” (n = 216). The data 
was collected on a pre-established form. The data capture and 
exploitation were carried out with the EPI info version 6.04 
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Introduction: Diagnostic management of vertigo has attracted the interest of several authors around the world, given the errors and 
diagnostic impasses found. The main objective of our work is to analyze the contribution of a well-established clinical diagnostic protocol 
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Materials and methods: It is a multicenter prospective clinical trial of a detailed and documented diagnostic protocol. The study populations 
are divided into two groups:

i.	 Group	“A”	with	a	number	equal	to	73	patients,	benefiting	from	a	detailed	and	documented	clinical	protocol.	

ii. Group “B” with a number equal to 216 patients with imaging preceded by a succinical clinical examination. 

Results: The positive magnetic resonance imaging rate was four times higher in group “A”; 16 out of 43 MRIs made (37.2% of the MRIs 
requested were pathological) compared to the “B” group; 18 out of 207 made MRI (8.69% of pathological imaging in all requested MRI). The 
results of the factors predictive of a central MRI lesion are quite interesting.

Conclusion:	The	final	interest	is	twofold:	to	have	a	diagnostic	consensus	and	an	impact	on	the	health	economy	by	reducing	the	systematic	
imaging practice in front of a case of vertigo.

Keywords: Central Vestibular Involvement; Examination; Vertigo; Videonystagmoscopy

http://dx.doi.org/10.19080/GJO.2019.18.556005
http://juniperpublishers.com
http://juniperpublishers.com/gjo
http://juniperpublishers.com/gjo/
http://juniperpublishers.com/gjo/


0016

Global Journal of Otolaryngology

How to cite this article: F Alloun, Y Malki, A Matari, H Ainouche, D Djennaoui. Radio-Clinical Correlation in the Management of Patients Dizzying: Proposal of 
a Diagnostic Attitude. Glob J Oto, 2019; 18(5): 556005. DOI: 10.19080/GJO.2019.18.556005.

software for bivariate analyzes and possibly the SPSS or Epidata 
software for multivariate analyzes.

Results
The research, in the group “A” of a spontaneous and provoked 

nystagmus	by	the	videonystagmoscopy,	objectified	the	following	
results:

i. Spontaneous nystagmus was found in 5 patients 
(6.85%).

ii. The Dix and Hallpike test were positive in 29/73 
patients (39.73%).

iii. The head shaking test (HST) revealed horizontal 
nystagmus in 25 patients (34.25%), including patients with 
spontaneous nystagmus who all had pathological HST.

iv. The head impulse test (HIT) revealed catch-up saccades 
in 11 patients (15.07%), always including patients with 
spontaneous nystagmus.

v. Gaze nystagmus was positive in 15 cases representing 
20.54% of patients (Figure 1).

In the “A” group, 16 MRIs representing 37.21% of the MRIs 
made, objected to anomalies, divided into:

Figure 1: Results of videonystagmoscopy in group “A”.

Figure 2: Meningeal enhancement in the package acoustico-
facial (blue arrow).

a. 2 MRI with peripheral involvement: a case of meningeal 
enhancement in the left ponto-cerebellar angle involving 
the acoustico-facial bundle (Figure 2), a case of vascular-
nervous	 conflict	 between	 the	 anterior	 inferior	 cerebellar	
artery (AICA) and the left vestibulo-cochlear nerve.

b. 14 MRIs with central lesions distributed as follows: 
05 cases of multiple sclerosis, 03 cases of Arnold Chiari 
malformations (Figure 3), one case of ischemic lesion of the 
territory of the left posterior inferior cerebellar artery (PICA) 
causing a cerebellar ischemic stroke, a case of arachnoid cyst 

of the posterior cerebral fossa, a case of temporal arachnoid 
cyst,	a	case	of	non-specific	supratentorial	lesion	of	the	white	
matter, a parenchymal cyst case of the parietal cortex, a case 
of cyst arachnoid of the pineal region.

Figure 3: Arnold Chiari type I malformations.

In the “B” group, only 18 MRIs representing 8.69% of MRI 
scans, showed abnormalities (Figure 4). Our analytical study of 
the different clinical parameters and their possible correlations 
with a central attack on MRI made the following observations:

i. The most sensitive test is the normality of the HIT 
cephalic pulse test with sensitivity reaching 93% contrasting 
with	low	specificity	(33%)	(Figure	5)

ii.	 The	most	specific	test	is	the	slow	continuation	during	
oculomotricity	 examination	 with	 a	 specificity	 of	 90%	
contrasting with low sensitivity (22%) (Figure 6).
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Figure 4: MRI results in both study groups.

Figure 5: Sensitivity of different clinical and anamnestic elements.

Figure 6: Specificity of the different clinical and anamnestic elements.

Table1: Epidemiological, anamnestic, clinical and neuroradiological characteristics of the study populations.

Elements of study Total n = 289 Group A n= 73 Group B n = 216 Difference % (95 % CI)

Male (%) 152 (52,59%) 40(57,79%) 112 (51,85%) +5,95 [-2,08, +13,98]

Âge (Moyenne ± ET) 49,049±15,06 45,67 ± 13,88 50,27 ± 15,39 -4,6 ± 3,89

Cardiovascular history 123 (42,56%) 40(54,8%) 83 (38,4%) +16,4 [-2, +34,8]

Neurological history 78 (26,98%) 23(31,5%) 55 (25,5%) +6 [-16,08, +28,08]

Drug taking 151 (52,24%) 38 52,1%) 113 (52,3%) -0,21[-18,61, +18,19]
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Instability 74 (25,6%) 13(17,81%) 61 (28,25%) -10,44[-34,04, +13,16]

Rotary 208 (71,97%) 58(79,45%) 150(69,44%) +10,01[2,69, +22,71]

Associated auditory signs 102 (35,29%) 24(32,9%) 78 (36,11%) -3,21[-24,61, +18,19]

Neurological signs associated with the crisis 94 (32,52%) 17(23,3%) 77 (35,64%) -12,34[-34,54, +11,86]

Neurological examination 50 (17,3%) 12 (16,4%) 38 (17,6%) -1,2[25,36, +22,96]

Rates of pathological MRIs 34/250(13,6%) 16/43(37,21%) 18/207(8,69%) +28,52[-2,97, +54,07]

Discussion
Age
Table 2: The different series on the frequency of vertigo according to age groups.

Age range(years) 16–19 20–29 30 -39 40-49 50 -59 60 – 69 70-79 > 80

Muellman N=2468 (USA 2017) 5,5% 10,3% 17,1% 23,4% 22,2% 14,8% 6,7%

Neuhauser N=4077 (Allemagne 2005) 16,7% 24,1% 23,1% 14,1% 14,1% 6,5% 1,5%

Bisdorff N=2971 (France 2013) 14,67% 18,1% 19,75% 18,78% 21,2% 7,4%

Our study 0,69% 7,27% 21,8% 23,18% 19,37 % 16,96 7,96% 2,77%

The aging of the population seems to be an important factor. 
Neuhauser et al (Germany 2006), on a larger population (n = 
4077), show the same frequency peaks as ours [4]. Muellman 
(USA	2017),	when	he	finds,	rather	peaks	in	the	age	group	50-69	

years, which is also valid in the study of Bisdorff [5,6] (Table 2).

Etiology
Peripheral vestibular involvement was the most common 

cause of vertigo in most series (Table 3).
Table 3: Literature review of the etiologies of vertigo.

Diagnostic 
BPPV Ménière Vestibular  euritis Other peripheral  

isorders Central auses Without objective 
etiologiesStudies

Strupp et T. Brandt (Allemagne 
2015)  n = 17718(15) 17,1% 10,1% 8,3% 11,3% 23,7% 5,6%

Taura (Japan 2010) n=612(16) 24,4% 30,2% 3,3% 5,9% 8,6% 21,2%

Zhao (China 2010)  n =162(13) 39,68% 17,85% 2,97% 19,64% 15,47% _

Badr (Egypte 2014)  n = 100(14) 40% 15% 4% _ 23% 18%

 Kronke (USA 1992)  n =100(10) 29,6% 7,41% 5,5% 18,5% 18,5% 18,5%

 Vannucchi (Italie 2014)  n =98(4) 61,2% _ 18,3% _ 11,2% _

Our study n =73 39,73% 12,33% 10,96% 9,58% 24,66% 2,74%

Predictive Factors
The rate of MRI positive four times higher in group “A” 

compared to group “B” motivated our choice of population “A” as 
a study model looking for clinical factors pejorative of an attack 
at the imagery, peripheral is so or especially central. Our study 
demonstrated	 a	 significant	 statistical	 relationship	 between	
the presence of neurological antecedents and central MRI (P = 
0.03), consistent with literature data. Park et al, examining the 
records of patients with central vertigo, found that most patients 
(81%) complained of a neurological history of headache [7]. In 
our series (group A), 57% of central MRI lesions had a history 
of neurological symptoms. Our results are similar to those of 
Enass S. Mohamed who, on a series of 21 MRIs with central 
involvement, found 51.61% of neurological symptoms [8]. The 
symptom instability was found in 75% of central radiological 
findings	 by	 MRI	 in	 the	 study	 of	 H	 Amar	 [9].	 He	 reported	 a	
statistically	 significant	 relationship	 (p	 =	 0.002)	 between	 the	
instability symptom and the central MRI lesion, in contrast to the 
rotary-type vertigo (p = 0.844). The presence of oculomotricity 

saccades	seems	to	have	a	better	sensitivity	and	 less	specificity	
of a central MRI lesion compared to the slow continuation, 
sensitivity	increasing	from	43	to	22%	and	specificity	from	86	to	
90 %, approaching the results of the Ennas study [8] Won Gue 
Han [10] through a retrospective study, analyzed a series of 31 
patients with vertigo of which he suspected the central origin 
and in whom a cerebral MRI was made. Among this series of 
31 patients, 15 had perverted central nystagmus (14 had lower 
vertical nystagmus, and one case of superior vertical nystagmus). 
Among these 15 patients, 5 patients had a pathological MRI 
pathological,	 thus	 finding	a	 sensitivity	of	34%,	 close	 to	 that	of	
our	work	where	there	is	objectified	at	29%	[10].

Regarding the gauze nystagmus, among the few studies, 
that	of	Ennas	(Egypt	2015),	did	not	show	a	significant	statistical	
relationship between gauze nystagmus and central MRI (p = 
0.526). Our results concerning the head impulse test (HIT) were 
the most relevant. 91% of the MRI without central involvement 
had a pathological HIT and 93% of the MRI with central 
impairment had a normal HIT. DENewman Toker reported 
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that 91% of central vascular lesions on MRI had a normal HIT 
(retained	canal	function),	which	is	similar	to	our	findings	despite	
the fact that vascular lesions on MRI represented only 7% of 
all the central attacks of our series [11]. In his small series, Mc 
Dowell found that 100% of central lesions on MRI had a normal 
HIT [12]. 

According to Kattah and Toker [11] the HINTS acronym used 
by the Anglosaxon (Head-Impulse- Nystagmus-Test-of-Skew) 
representing the association: Normal cephalic pulse test (HIT), 
nystagmus changing direction, vertical misalignment of the 
ocular axes, appears to be more sensitive than MRI for acute 
stroke within 24 to 48 hours after onset of symptoms [13]. 
Vannucci et al [3] still in the emergency, tested the performance 
of an algorithm in 98 patients called STANDING (Spontaneous 
Nystagmus, Direction, head impulse test, standing) looking for a 
central spontaneous nystagmus, its direction, a normal cephalic 
pulse test (HIT) and / or an inability to stand up, to differentiate 
the central causes from the peripheral causes. The test had 
a	 very	 high	 sensitivity	 at	 100%	 and	 a	 specificity	 of	 94.3%	 for	
central vestibular involvement. However, still in our study, HINT 
or STANDING triads were not decisive in the diagnosis of a 
central MRI lesion, because contrary to the studies mentioned 
above, our work was interested in all vertigo whether acute or 
chronic. This allows us to suggest a triad of tests, low sensitivity 
certe	for	some	of	them	but	of	good	specificity,	whose	association	
would present an aid in the diagnosis of a central attack on MRI.

We immediately notice:

a. Except for the normality of the Cephalic Pulse Test 
(HIT) (93%), the other elements have low sensitivity for 
central MRI involvement.

b.	 The	 specificity	 for	 central	 MRI	 is	 quite	 high	 for	
elements such as instability-type vertigo, pathological slow 
continuation, neurological physical signs

Conclusion
Our study compared to that of the literature has consolidated 

the role of a careful clinical examination with adequate material 
(videonystagmoscopy) in the etiological diagnosis of vertigo 
and being done, decreased indications of imaging Regarding 
the predictors of a central cause, our results concerning the 
sensitivity	 and	 specificity	 of	 some	 clinical	 tests	 for	 central	

MRI are quite interesting. We hope to expand our series, to 
consolidate our results.
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