Research. Berlin, Heidelberg: Springer Berlin Heidelberg;
2011:25-35.

10. Raab MS, Podar K, Breitkreutz I, Richardson PG, Anderson KC.
Multiple myeloma. The Lancet 2009;374(9686):324—39.

11. Rajkumar SV, Landgren O, Mateos MV. Smoldering multiple
myeloma. Blood 2015;125(20):3069-75.

12. Dingli D, Kapoor P. Solitary Plasmacytoma. In: Multiple
Myeloma. New York, NY: Springer New York;2013:195-210.

13. Dispenzieri A, Kyle RA. Multiple myeloma: clinical features and
indications for therapy. Best Pract Res Cl Ha 2005;18(4):553—68.

14. Rollig C, Knop S, Bornhduser M. Multiple myeloma. Lancet.
December 2014. doi:10.1016/S0140-6736(14)60493-1.

15. Oyajobi BO. Multiple myeloma/hypercalcemia. Arthritis Res
Ther 2007.

16. Bladé J, Rosifiol L. Renal, hematologic and infectious com-
plications in multiple myeloma. Best Pract Res Clin Ha
2005;18(4):635—52.

17. Angtuaco EJC, Fassas ABT, Walker R, Sethi R, Barlogie B.
Multiple Myeloma: clinical review and diagnostic imaging.
Radiology 2004;231(1):11-23.

18. Nucci M, Anaissie E. Infections in patients with multiple
myeloma in the era of high-dose therapy and novel agents. Clin
Infect Dis 2009;49(8):1211-25.

19. Dispenzieri A, Kyle RA. Neurological aspects of multiple
myeloma and related disorders. Best Pract Res Clin Ha
2005;18(4):673-88.

20. Adams BD, Baker R, Lopez JA, Spencer S. Myeloproliferative
disorders and the hyperviscosity syndrome. Hematol Oncol
Clin North Am 2010;24(3):585-602.

21. Kwaan HC. Hyperviscosity in plasma cell dyscrasias. Clin
Hemorheol Microcirc 2013;55(1):75-83.

22. Mateos M-V, Hernandez M-T, Giraldo P, et al. Lenalido-
mide plus dexamethasone for high-risk smoldering multiple
myeloma. N Engl ] Med 2013;369(5):438—47.

23. Terpos E, Kleber M, Engelhardt M, et al. European myeloma
network guidelines for the management of multiple myelo-
ma-related complications. Haematologica 2015;100(10):1254—
66.

DIAGNOSE THIS

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Multiple myeloma

van de Donk NWCJ, Sonnevald P. Diagnosis and risk stratifi-
cation in multiple myeloma. Hematol Oncol Clin North Am
2014;28(5):791-813.

Roy V, Greipp PR. Staging of Multiple Myeloma. In: Multiple
Myeloma. New York, NY: Springer New York; 2013:47-53.
Greipp PR, Miguel JS, Durie BGM, et al. International staging
system for multiple myeloma. J Clin Oncol 2005;23(15):3412-
20.

Kastritis E, Zervas K, Symeonidis A, et al. Improved survival of
patients with multiple myeloma after the introduction of novel
agents and the applicability of the International Staging System
(ISS): an analysis of the Greek Myeloma Study Group (GMSG).
Leukemia 2009;23(6):1152-7.

Engelhardt M, Terpos E, Kleber M, et al. European Myeloma
Network recommendations on the evaluation and treatment of
newly diagnosed patients with multiple myeloma. Haematolog-
ica 2014;99(2):232—42.

Ludwig H, Miguel ]S, Dimopoulos MA, et al. Internation-
al Myeloma Working Group recommendations for global
myeloma care. Leukemia 2014;28(5):981-92.

Pratt G, Jenner M, Owen R, Snowden JA. Updates to the
guidelines for the diagnosis and management of multiple
myeloma. Brit ] Haematol 2014;167(1):131-3.

Rajkumar SV, Kumar S. Multiple Myeloma: diagnosis and
treatment. Mayo Clin Proc 2016;91(1):101-19.

Kumar SK, Rajkumar SV, Dispenzieri A, et al. Improved survival
in multiple myeloma and the impact of novel therapies. Blood
2008;111(5):2516-20.

Ludwig H, Sonneveld P, Davies F, et al. European perspective
on multiple myeloma treatment strategies in 2014. Oncologist
2014;19(8):829—44.

Mimura N, Hideshima T, Anderson KC. Novel therapeutic
strategies for multiple myeloma. Exp Hematol 2015;43(8):732-
41.

Raje NS, Yee AJ, Roodman GD. Advances in supportive care for
multiple myeloma. ] Natl Compr Canc Netw 2014;12(4):502—11.

A 43-year-old female with new onset vertigo
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43 year-old female presents to the emergency

department with a three-day history of vertigo
with nausea and vomiting. She states that the onset was
sudden and severe, and denies any history of similar
incidents. She does not report any headache and has
not noticed a change in her hearing or the presence
of tinnitus. Neurologic exam was unremarkable, but
she displayed gait instability to the left side. There is
a horizontal right beating nystagmus present. Bedside
caloric test reveals reduced response in her left ear.

What is the most likely diagnosis?

A. Isolated inferior cerebellar stroke

B. Episode of benign paroxysmal positioning
vertigo

C. Vestibular neuronitis

D. Multiple sclerosis

E. Ménieére’s disease
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Answer: C, vestibular neuronitis

Overview

Vertigo is the illusory sense of movement of self or
the environment.' The etiology is notoriously difficult
to diagnose, due in part to high levels of semantic
confusion in the patient-physician interaction.
‘Dizziness’ accounts for approximately 4% of
emergency department (ED) visits, but the physician
must determine whether the sensation is true vertigo,
presyncope, or imbalance due to another etiology—
whether cardiogenic, neurologic or even psychiatric.?
While oto-vestibular causes make up the single largest
category (32.9%) of ED ‘dizziness’ diagnoses, the
emergent nature of central causes of vertigo warrant
careful clinical consideration.? Epidemiological data
indicates that the most common oto-vestibular cause
of dizziness in the ED is vestibular neuronitis/labyrin-
thitis, followed by benign paroxysmal positional vertigo
(BPPV) and Méniére’s disease.?

Central vs peripheral vertigo

Central signs that indicate a neurologic cause include
ataxia, weakness or paralysis, cranial nerve abnor-
malities, and central pattern nystagmus.* Central
nystagmus may be vertical, torsional or horizontal, is
often multidirectional, and is not inhibited by visual
fixation.? Other eye movement abnormalities may be
present.* Peripheral signs that indicate involvement
of the vestibular organ include hearing loss, tinnitus,
and horizontal nystagmus, with the exception of
nystagmus due to BPPV which is torsional.* Peripheral
nystagmus is characterized by inhibition with visual
fixation and is consistent with Alexander’s law, in which
nystagmus increases when the gaze is in the direction
of the fast component.*® Positive bedside tests such as
the Dix-Hallpike or head thrust manoeuvres can also
help distinguish peripheral from central causes.® The
‘HINTS’ test, consisting of a normal head impulse test,
gaze evoked nystagmus, or positive skew has been
shown to be up to 100% specific and 96% sensitive for
vertebrobasilar stroke, with fewer false negatives than
magnetic resonance imaging (MRI).” Likewise, severity
of symptoms provide diagnostic clues. The sensation
of movement and subsequent nausea is often more
severe in peripheral than in central causes of vertigo.*
Additionally, while the vertigo patient will almost
always feel off balance, peripheral causes will rarely
cause imbalance severe enough to cause functional
limitations in ambulation.®

The differential of peripheral pathologies can often
to be narrowed to the three most common oto-vestib-

ular causes of vertigo.? Vestibular neuronitis, Méniére’s
disease and BPPV can be differentiated based on
history, duration of symptoms, and auditory abnor-
malities.8 Episodes lasting seconds to minutes suggest
BPPV, while minutes to hours suggest Méniére’s,
and hours to days, vestibular neuronitis.® Méniere’s
becomes less likely in the absence of sensorineural
hearing loss or tinnitus and more likely with a history of
recurrent episodic vertigo, especially when associated
with fluctuating hearing loss.® BPPV becomes more
likely with a history of positional triggers, absence of
auditory symptoms and positive Dix-Hallpike.® Finally,
vestibular neuronitis becomes more likely with a history
of upper respiratory infection and in the absence of
auditory symptoms.®

Imaging and special tests

In the case of acute vertigo, the clinical likelihood of a
central cause will influence what special tests, if any, are
ordered. While unlikely to present without additional
neurologic symptoms, the clinical similarity of isolated
inferior cerebellar stroke and vestibular neuritis may
warrant further investigation.® Computed tomography
or MRI is indicated for patients presenting with any
positive neurological signs or stroke risk factors to
rule out cerebellar or brainstem involvement.® If the
cause is vestibular, audiometry is recommended to
rule out causes like Méniére’s or acoustic neuroma.®®
Dix-Hallpike, head thrust, and caloric test can all be
useful bedside investigations to supplement history
and physical exam, and these tests are often sufficient
to make a clinical diagnosis.?®

Management and prognosis

Vestibular neuronitis is one of the most common
oto-vestibular pathologies to present to the emergency
room physician and otolaryngologist. While commonly
thought to occur after or during a viral process, the
majority of patients do not present with this history.’
The typical patient is middle-aged and presents with
acute vertigo lasting hours to days.® Viral/immunologic
mechanisms have been proposed, but the pathophys-
iology remains largely unknown.” Once diagnosed,
the treatment of vestibular neuronitis is supportive
and concerned with the alleviation of symptoms.
Use of anti-emetics and vestibular suppressants are
recommended for acute phase only, as prolonged use
may interfere with the process of central compensation.®
Glucocorticoids may have some benefit if administered
within three days of onset; the use of antivirals rarely
improves outcomes.>® For most patients, acute
symptoms will resolve within two days.” Recurrence of
vestibular neuronitis is rare, but some research suggests
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that after an episode of vestibular neuronitis, patients
may later have a higher risk of BPPV.? Treatment of
BPPV and Ménieére’s disease are similarly focused on
supportive treatment; however, further management
may differ depending on severity.** Progressive
Méniére’s disease may warrant intratympanic
gentamicin injection or surgical therapy if conservative
measures and corticosteroids fail; hearing loss is often
progressive.® BPPV, though distressing, has a better
prognosis and is usually self limited. It can be treated
with the Epley manoeuvre, which can be performed
in office by the specialist or general practitioner and is
highly effective in inducing a remission.'
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