
 ̀  

⎘⋿ⶪ⬱⋿⋨⬱␴嶗ᶨ㭝 40嘇 Tel 06-2810700 Fax 06-2810702  
Email: huang@livingwater.com.tw 

໳ηࢪ  (Tzu-Chou Huang )  M.D. 
⬠㬟 

1986-1993 ᷕ⚳慓喍⣏⬠ ⎘ᷕⶪ 

慓⬠⢓ 

䴻㬟 1993-1994 㜿⎋攟⹂慓昊 㟫⚺䷋ 

ℏ䥹悐ỷ昊慓ⷓ 

 1994-1997 ㆸ⣏慓昊 ⎘⋿ⶪ 

䤆䴻䥹ỷ昊慓ⷓˣ䷥慓ⷓ 

 1997-1998 会䩳㕘䆇慓昊 ⎘⋿䷋ 

ℏ䥹ᷣ㱣慓ⷓ 

 1998-2001 ⎘⋿䷋⬱⭂悱堃䓇㇨ ⎘⋿䷋ 

ᷣảℤ慓ⷓ 

 2001-2006 ⎘⋿㕘㦻慓昊 ⎘⋿ⶪ 

䤆䴻䥹ᷣ㱣慓ⷓˣ䓇䎮㩊㞍ᷕ⽫ᷣảˣ䤆䴻䥹ᷣả 

 2005-2006 攟㥖⣏⬠ ⎘⋿䷋ 

嬟䎮⬠䲣ℤả嫃ⷓ 

 2006- ⎘⋿㳣㯜䤆䴻ℏ䥹姢㇨ ⎘⋿ⶪ 

ᷣ㱣慓ⷓ 

 2008- ㆸ⣏慓昊 ⎘⋿ⶪ 

䤆䴻䥹ℤảᷣ㱣慓ⷓ 

 2009- ⎘⋿㳣㯜ˣ⬱㱛䤆䴻ℏ䥹姢㇨ ⎘⋿ⶪ 

∗昊攟 

 2011-2014 ⎘䀋柕䖃⬠㚫  

䦀㚠攟 

 2014- ⎘䀋柕䖃⬠㚫  

䎮ḳ 

 2018 NVVD, Johns Hopkins Hospital Baltimore 

姒⓷⬠侭 

屯㟤 䤆䴻䥹⮰䥹慓ⷓ  䤆⮰慓⫿ 407嘇 

侩⸜慓⬠㚫⮰䥹慓ⷓ  ⎘侩慓⮰⫿ 0191嘇 

䜉䛈慓⬠㚫⮰䥹慓ⷓ                     ⎘䜉慓⫿䫔 68 嘇 

IHS Headache Master, 2013                          #181 

役㛇叿ἄ Huang TC, Lai TH, Taiwan Headache Society TGSOTHS. Medical Treatment Guidelines for Preventive Treatment of 
Migraine. Acta Neurol Taiwan. 2017;26(1):33-53. 

Huang TC, Wang SJ. The International Classification of Headache Disorders 3b. In: K. Ravishankar, Randolph Warren 
Evans, Shuu-jinu Wang (Eds): Modern Day Management of Headache: Questions and Answers. Jaypee Brothers Medical 
Publishers, India 2017, p15-26.  

Huang TC, Wang SJ, Kheradmand A. Vestibular migraine: An update on current understanding and future directions. 
Cephalalgia. 2020,40(1):107-121. 

Lai TH, Huang TC. Update in migraine preventive treatment. Prog Brain Res. 2020;255:1-27. 

 



嫅↥㻼慓ⷓ  

 
䎦ả烉橐䩳姢㇨ / ⽫⮔姢㇨ ᷣ㱣慓ⷓ 

    
 

⬠䴻㬟烉  

ㆸ⣏慓⬠䲣䔊㤕  

ㆸ⣏慓昊䤆䴻ℏ䥹ỷ昊慓ⷓ  

堃䤷悐⎘⋿慓昊䤆䴻ℏ䥹ᷣ㱣慓ⷓ  

ㆸ⣏慓昊㔿ℕ↮昊䤆䴻ℏ䥹ᷣ㱣慓ⷓ  

ㆸ⣏慓昊䤆䴻悐ᷣ㱣慓ⷓ  

䤆䴻䥹⮰䥹慓ⷓ  

⎘䀋䤆䴻⬠㚫㚫⒉ 

⎘䀋儎ᷕ桐⬠㚫㚫⒉  

⎘䀋≽ἄ晄䣁⬠㚫㚫⒉  

⎘䀋柕䖃⬠㚫㚫⒉  

  

 PUBLICATION: 

1. Hsieh HC, Chen CH. Tissue plasminogen activator use in a 

patient with acute ischemic stroke coexisting with meningioma. 

Clinical Neurology and Neurosurgery 111 (2009) 562–563 

2. Sung PS, Chen CH, Hsieh HC, Fang CW, Hsieh CY, Sun YT, 

Hwang WJ. Outcome of acute ischemic stroke in very elderly 

patients: is intravenous thrombolysis beneficial? European 

Neurology. 2011;66(2):110-6.  

3. Hsieh HC, Hsieh CY, Lin CH, Sung PS, Li CY, Chi CH, Chen 

CH. Development of an educational program for staffs of 

emergency medical service to improve their awareness of stroke 

within 3 hours of symptoms onset: a pilot study. Acta Neurol. 

Taiwan. 2013;22:4-12 

4. Hsieh CY, Lin HJ, Sung SF, Hsieh HC, Lai EC, Chen CH. Is 

renal function associated with adverse stroke outcome after 

thrombolytic therapy? Cerebrovasc Dis. 2014;37(1):51-6. 

5. Hsieh CY, Lin HJ, Sung SF, Yang YH, Lai EC, Hsieh HC, Chen 

CH. Does renal dysfunction modify the effect of intravenous 

thrombolysis for acute ischemic stroke within 4.5 hours of onset? 



A multicenter observational study. J Stroke Cerebrovasc Dis. 

2015;24(3):673-9. 

6. Su YH, Chen CH, Lin HJ, Chen YW, Tseng MC, Hsieh HC, 

Chen CH, Sung SF. Safety and effectiveness of intravenous 

thrombolysis for acute ischemic stroke outside the coverage of 

National Health Insurance in Taiwan. Acta Neurol Taiwan. 

2017;26(1):3-12 

7. Hung KM, Chen PC, Hsieh HC, Calkins MJ. Mitochondrial 

defects arise from nucleoside/nucleotide reverse transcriptase 

inhibitors in neurons: potential contribution to HIV-associated 

neurocognitive disorders. Biochim Biophys Acta. 

2017;1863(2):406-413 

 

 



COVID-19 vaccination 

and dizziness
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Dizziness: common complaint

• 5% in primary care visits

• Dizziness: a vague term!! 

• vertigo

• disequilibrium

• presyncope

• lightheadedness

Am Fam Physician. 2010;82(4):361-368. 
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Dizziness: 

common complaint after COVID-19 vaccination??

YES NO
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Dizziness: common complaint?

• 11.8% of the reports associated with COVID-19 vaccines in the 
Vaccine Adverse Event Reporting System (VAERS) cite dizziness as a 
possible side effect

• 0.80% list vertigo

• 1.27% reported syncope (fainting)





vertigo-like symptoms by 3.47% (15) 



Dizziness after COVID-19 vaccination

• 30/1325 clinical visits had new or significantly exacerbated otologic 
symptoms after COVID-19 vaccination

• Moderna: 18, Pfizer: 12

• Mean age: 60.9Ʋ13.8 years old

• Women / men: 11/ 19

• Onset time: 10.18 Ʋ 9 days post-vaccination

• hearing loss: 25 (83.3%), tinnitus: 15 (50%), dizziness: 8 (26.7%), 
vertigo: 5 (16.7%); 11 had previous otologic diagnoses 

Otology & Neurotology: October 2021 - Volume 42 - Issue 9 - p e1213-e1218





509,307,789 COVID-19 vaccines were administered 

717,577 adverse event case reports were collected in VAERS

a crude AE reporting rate of 0.14% 



proportional reporting ratio (PRR) 





Included migraine, dizziness, vertigo, syncope, presyncope, 

muscle weakness, pathological changes in nervous system. 



European Review for Medical and Pharmacological Sciences 2022;26: 4113-4116 



Screening  need image study??







VAERS database 

possible adverse reactions involving the cochleovestibular system: 

• total: 1,302,332 COVID-19 vaccine total adverse events, 

• 12,787 tinnitus (0.98%)

• 1,627 hypoacusis, (0.12%)

• 8,504 vertigo (0.65%)

• 254 positional vertigo (0.02%)

• 133 vestibular neuronitis (0.01%)



reported vertigo or dizziness not more than 

48h after the COVID-19 vaccination 

• 33 patients (7 men and 26 women; mean age 54.53 Ʋ 14 years) during 
5/1~7/30 in 2021

• bedside examination with vestibulospinal stability tests, head impulse 
test, nystagmus direction, testing skew (HINTS) examination, head 
shaking test (HST), hyperventilation-induced nystagmus (HIN), and 
positional nystagmus maneuvers. 



Romberg test



Fukuda stepping test



Finger-nose-finger, heel-knee-shin test, rapid 

alternating movement



HINTS: head impulse test

• Head impulse test, nystagmus direction, testing skew (HINTS) 



Head impulse test

• “positive” (or abnormal):  when rapid movements of a patient’s head 
bring to a fixation loss of the eyes and a corresponding refixation 
saccade: this is common in people with peripheral vertigo 

• Instead, central vertigo has a “negative” (or normal) HIT, and this is 
because the VOR is not damaged and the eye of a patient remains 
fixed on target 



HINTS: nystagmus

• pseudo-spontaneous nystagmus

• gaze induced nystagmus

• direction changing nystagmus

• head shaking nystagmus

• pure torsional, or pure vertical nystagmus 

 possible central lesion



HINTS: nystagmus

• spontaneous horizontal nystagmus in primary position

• inhibited with fixation

• Alexander’s law (the amplitude of the nystagmus increases in the 
gaze-direction of the primary position nystagmus fast phase)

 Vestibular problem



HINTS: skew deviation



HINTS: skew deviation

• Skew deviation is a vertical ocular misalignment in primary position of 
gaze, and it reflects an altered otolith-ocular reflex (OOR) 

 Consider central cause 



Signs of Vestibular Impairment 

• Head Shaking Test 

• shaked rapidly at 2 Hz oscillation for approximately 20 s in the 
horizontal plane. 

• A positive test HSN was defined by the presence of at least three 
beats of nystagmus after stopping the head shake. 

• fast phase beats toward the healthy labyrinth 



Hyperventilation-Induced Nystagmus 

• In the cases of VN and acoustic neuroma, the HIN can evoke a paretic 
nystagmus (in which the fast phases beat toward the healthy side) by 
disrupting central compensation mechanisms, but, in these 
pathological conditions, it can also evoke an excitatory type of 
nystagmus, in which the fast phases beat, on the contrary, toward the 
affected side. 



Hyperventilation-Induced Nystagmus 

• In cerebellar diseases, HIN can increase or evoke a downbeat 
nystagmus. 







Acute vertigo after COVID-19 vaccination

• Positive for Romberg test: 26 (78.79%), 1 can’t execute it

• 17 – pluridirectional oscillation 

• 5 – anteroposterior oscillation 

• 2 – laterolateral oscillation 

• 2 – fall tendency 

• Positive for Fukuda stepping test: 21 (63.64%), 6 can’t execute it

• 10 – Rt or Lt deviation

• 11 – fall tendency



COVID-19 & audio-vestibular disorder

• cochleitis or neuritis caused by viral involvement of the inner ear or 
the vestibulocochlear nerve, potentially leading to vertigo, tinnitus, 
and hearing loss 

• immune-mediated response such as production of proinflammatory 
cytokines and vasculitic events that may negatively affect the audio-
vestibular system 

• cross-reactions of antibodies or T-cells, which may misidentify inner 
ear antigens as the virus, leading to accidental damage to the inner 
ear 



COVID-19 & audio-vestibular disorder

• vascular disorders because cochlea and semicircular canals are largely 
susceptible to ischaemia

• endothelial dysfunction 

• proneness to worry and incoming stress, together with the absence of 
masking sounds, have been shown as potential risk factors for tinnitus 
worsening during pandemic 



COVID-19 & audio-vestibular disorder

• SHNL after COVID-19 vaccination has been linked to an abnormal 
autoimmune response (mediated by circulating immune complexes or 
cytotoxic vestibule-cochlear autoantibodies) or a vasculitic event with 
subsequent localized damage to the cochlea 



Summary

• Dizziness after COVID-19 vaccination: may be common but under-
estimated

• HINTS!!




