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9/ Hinh anh hoc U tai khéng cd nhip dap

Hinh anh hoc U tai cd nhip d3
Take home messages
o :
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U tai ‘y

= Cam giac c6 am thanh trong 1 hodc 2 tai va thwdng cdm nhan 1 tiéng U, tiéng kéu o 0 4m sac cao,
ti€ng vo vo, tiéng vu vU, tiéng ri ram, ti€éng huyt sdo; cdc &m thanh nay xay ra ma khéng co tac déng
tao am thanh tr bén ngoai. Luén ludn / tirng ldc.

* N6i chung, U tai duoc chia thanh U tai cé nhip dap va u tai khédng cé nhip dap (lién tuc, déu déu nhu
nhau) = nguyén nhan va chién lwgc hinh anh hoc khac nhau = diéu tri

= Dich té hoc:
= # 40-50 triéu ngudi My co U tai; ty |é lwvu hanh # 15% (7-32%). # 75% nguwoi I&n co U tai man tinh.
= Gay khd chiu, anh hudng strc khde ngudi bénh: stress, lo au, tram cdm, mat ngd, dé kich thich.

= Biéu hién 1dm sang
* U tai c6 nhip dap: ti€ng U xay ra trung vai nhip tim cla ngudi bénh; thwdng do thuong tén mach
mau hay bat thwdong ciu tric mach mau
* U tai khong cé nhip dap
* U tai “chd quan”: chi c6 ngudi bénh nghe thay tiéng nay
« U tai “khach quan”: thay thudc dung 6ng nghe ciling cé thé nghe thay tiéng bat thuwdng nay; can
phai tim bat thudng vé ciu tric (thudng 1a mach mau)

https://radiopaedia.org/articles/tinnitus. Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030
https://www.health.harvard.edu/newsletter_article/tin nitus—ringing—in—the—ears—m_—lwpfﬁﬁqz—go—about—it



Giai phau Xuwong thai dwong

RSHCM
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u Tinh mach lién lac

/

Cac inh mach néo sdu va gida nong

Cac finh mach thi van,
mach mac trén va nao trong
_va dam roi mach mac nao that bén

RSHCM
~ - N . . N
- = - Tinh mach (tm) lién lac = Emissary veins = tm khoéng van
— Phiu tich theo Céac finh md’ ‘l‘ly xuong s E 9 5 . do’ vao xoan n N e 7 \ e ? AN ya 7
— = .3 . ao di khoang dugi cung 9 k t
——  mat phing ding ngang _ | Tinh mach néo di qua et nol cac tm ngoal sQ cua da dau vO'l cac xoang tm trong
— Xoang doc trén \ Mang néo cung (2 lop) . 2
— \ | 4
m— Tinh mach lién lac \ \ | Khoang wén cing SO va tm tuy XU’O’ng SO.
— . L — \ 1 Mang nhén
— Céc ving tran va dinh cla \ | AT
— finh mach thai duong néng _— | / hoang dudi nhén
— - ang mém
——  Cac nhanh tran va dinh cla =1 _— - = ch va finh mach
——  ddng mach thai duong néng . 3 : Bgng mach vé 2
— ) L < e, ®s mang néo giva
— Hac hat .i e (A c dgng mach
o— (do cac hat & va finh mach
— mang nhén an vao so) 2 thai duong
—  Hé finh mach ' S 1‘ sﬁ:. s
— TR va nong -
— 4 2T Cac tinh mach tuy .
— - S . P s ch lién lac dinh
— Xoang doc dugyi £ AP - ~ f sy “ G e, qo & xuong so va lién lac \th -
— A Y 4 57 { \! Tinh mach tly xuong
— J s At g . thai duong sau
= / N & Q@ ) Tinh mach tly xuong tran
—— 28, 7N ¥
— / _ N\ / —Tinh mach lién lac chdm
— , 3 : / / Tinh mach ty xuong
, i W ) %5, . = thai duong truoc Tinh mach tly xuong cham
— g . 7 B ‘.
— = ’ ~inh mach lién lac chim
— b ;'
— I\ 3 %
— b -l ¢

RSHCM 2025 Netter. Atlas gidi phau nguoi.



Giai phau Xuwong thai dwong
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Pudng dan truyén thinh giac

RSHCM
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Auditory membrane
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Healthy hair cells
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| Damaged

hair cells

https://mybwdoc.com/blog/tinnitus-do-you-hear-that-ringing-or-am-i-just-going-crazy/

Shuttershock

RSHCM 2023



Pudng dan truyén thinh gidc va U tai (@ )"

= Song Am —> Ong tai ngoai = tai gitra (mang nhi, 3 xwong con) = tai trong (Oc tai): té bao
16ng (6¢ tai) chuyén sdng 4m thanh tin hiéu dién = than kinh thinh gidc = than ndo =2 vo
nao thinh giac

= Thay d&i dan truyén (tac 6ng tai ngoai, viém tai gitta, thay d6i ciu tric xwong: day / mong,
bat thudng mach mau: dong chdy nhiéu hon manh hon, hep mach mau) = thay d6i 4m
thanh

= Té bao l6ng bi hu (vd chan thuong tai, ti€éng 6n, thudc gdy doc tai) = xung dién trong ndo
khéng nhan duoc tin hiéu mong doi = kich thich hoat ddng bat thwong chia cac noron =
am thanh khong that # tiéng u

https://www.health.harvard.edu/newsletter_article/tinnitus-ringing-in-the-
ears-and-what-to-do-about-it

RSHCM 2023



Bat thuwong hoat déng than kinh

* Giam thinh lyc ngudi 1én tudi
(Lang tai)

* Giam thinh lwc nghé nghiép

* Thuéc gay doc tai (vd: 1 s6
khang sinh, thuéc héa trij, thuéc
khang viém)

* Gidm thinh lwc dan truyén: rdy
tai, viém tai gitra, roi loan chirc
nang voi Eustache

* Bénh Méniere

* R6i loan khép thai dwong ham

* Chan thuong tai tho |3n

 Cac bénh than kinh (vd: MS,
migraine tién dinh, TBMMN,
TALNS v6 can, u ddy than kinh

Vi)

Pudng dan truyén thinh giac va U tai

Types of Tinnitus

Subjective Tinnitus

Caused by abnormal nerve activity in
auditory cortex. You perceive a sound
that's not there.

https://www.verywellhealth.com/what-is-tinnitus-causes-effects-and-

treatment-1046499

Objective Tinnitus

Caused by physiologic process near
middle ear, like a muscle spasm.
A sound is being made.

RSHCM 2023

Bat thwérng mach mau
* Hep mach mau: xo vira dong
mach, béc tach dm, FMD, hep

xoang ngang

e Duong di mach mau bat
thwong, hanh canh 1én cao hay
hé (khuyét), tai thira, xoang
sigma h& (khuyét), co tui thira

* AVM, AVF

* U giau mach mau: u cudn
canh, u mang ndo, di can giau
mach nuoi

Bat thwéong xwong

* Tc 8ng tai ngoai

* Viém tai gilta

* Day xwong, xo xwong

* Mat khoang xuong

Bat thwong co that cor



Pudng dan truyén thinh giac va U tai

* Ray tai RSHCM
* Di dang mach mdau vung chiim
* R&i loan khdp thai dwong-ham

e Inner Thalamus
Oute! “E'n ' r—”—:" * Chan thuong tai trong w
auditory o * Tiéng 6n S,
meatus Semicircular ~ A ~ . e /
. canals ; Vestibular * Thudc gay doc tai T4 b
, ory _ o
! netve
Suis '. Medial
vascularis \ geniculate

Inderioe
colliculus

Cochlear
Broinstem o, NUCIE

A

/) '/
/ \'!fg
Cochleovestibular Supenor
nerve olivary complex

* Viém tai giira

* X8p x0o tai, Loan san soi,
Bénh Paget, U mang nao

* U cudn canh, bat
thuong déng mach canh
/ tinh mach canh, xoang

* U gdéc cau tiéu ndo: u day VIII, u mang n3o
* T6n thuwong thadn n3o: MS
. * Tang ap luc ndi so vo can, Giam ap luc ndi so tu phat
sigma e Ln R

* AVM, AVF, tui phinh dong mach
https://ent360.in/mechanisms-of-tinnitus/ RSHCM 2075




Da dau

Di dang dong-tinh mach (AVM)
Tai gitra
U cudn canh nhi (Glomus tympanicum)
U cudn canh canh-nhi (Glomus jugulotympanicum)
DPdng mach canh trong (ICA) lac chd hodc mé rong
Hanh tinh mach canh mo& rong
Bwédu mau dang hang (Cavernous hemangioma)
Xwong thai duong
Méng xuong hoic xo xwong bat thwéong
X6p X0 xuwong
Bénh Paget
U mang nao (meningioma) xwong thai dwong
L6/6ng dong mach

Ton tai dm ban dap (16 gai va 6ng than kinh mat)
Than kinh mét
Bwdu mau (Hemangioma)

American Journal of Neuroradiology February 2010, 31 (2) 211-218

ICA lac chd hodc mé& rong (6ng ICA va 6ng dm nhi duwdi)

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.

Nguyén nhan U tai trén Hinh anh hoc theo Vi tri Gidi ph3u Thuong t6n ARSI A

L6 tinh mach canh
U cudn canh tm canh (Glomus jugulare) hoac canh-nht
Mé dao mang
Bénh Méniere (MD)
6ng tai trong/géc cau-tiéu ndo
U bao schwann (schwannoma) than kinh tién dinh
Quai dm tiéu ndo trudc dudi (AICA) lac chd
Tai phinh déng mach
N3o/Ndi so
Bénh ly than ndo nhu xo cing rai rac (MS) va dot quy,
Di dang Chiari |
Tang ap luc ndi so (TALNS) vo can (gia u ndo)
Hep xoang tinh mach mang cing
AVM
RO dong-tinh mach mang cirng (dural AVF)
Cé
Bdc tach hoac hep dong mach canh
Loan san sgi co (Fibromuscular dyplasia)
Tac tinh mach
Kho'p thai dwong-ham (TM))

RSHCM 2023



Cac nguyén nhan u tai thuong gap nhat trén hinh anh hoc L O )"%

Bat ky nguyén nhan gay giam thinh luc
Khong roé nguyén nhan

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025

E RSHCM
——— U tai c6 nhip dap Khai u

—— Nguyén nhan mach mau U cudn canh (Paraganglioma): u cudn canh nhi (glomus
——— Pm canh trong (ICA) lac chd tympanicum) hodc canh-nhi (jugulotympanicum)
——— ICA m& réng Budu mau cot hoa (Ossifying hemangioma)

———— Hep ICA Bwédu mau dang hang (Cavernous hemangioma)
—— Pm tiéu ndo trudc dudi (AICA) lac chd Loan san X0’ xwo'ng

— Hanh tm canh & vi tri cao Xop xo xuong (Otospongiosis hay otosclerosis)
e Hanh tm canh mé& réng Bénh Paget

—— Xoang sigma lac chd Tang ap lwc ndi so (TALNS)

—— Hep xoang tinh mach mang cirng _ TALNS lanh tinh (gia u ndo)

——— Ton tai dong mach ban dap U tai khong c6 nhip dap

———— Di dang déng-tinh mach (AVM) Schwannoma than kinh tién dinh hodc than kinh mat
——— RO dong-tinh mach (AVF) Bénh ly than ndao nhuw MS va dot quy,

——— Tui phinh Dj dang Chiari |

—— Bdc tach dm canh Bé&nh Méniére (MD)

——— Loan san soi co (fibromuscular dysplasia) Thuc“)'c (aspirin, NSAIDs, loi tiéu quai, aminoglycosides)
— Tiéng thoi tinh mach do ting dong chady tinh mach trong U tai do co (Muscular tinnitus)

—— nhiém ddc gidp, ting cung lwgng tim do thiéu mau, hoic Voi Eustache loe rong

—— do chén ép doan gan tinh mach canh Bénh khop thai dwong-ham



U tai khong c6 nhip dap (Non-pulsatile tinnitus) 1. DL

= Nghe tiéng kéu lién tuc trong tai. Hau hét la chu quan.
= Nguyén nhan c6 thé gip
* Ray tai bit 6ng tai ngoai
* Viém tai giita
* Thubc gay doc tai
* Giam thinh lyc do tiéng 6n
* L3ng tai (giam thinh lywc ngwdi 1&n tudi) hay gidm thinh lwc hai bén man tinh
 Xuat huyét
* Thodi hda than kinh
* Giam ap lwc ndi so tu phat
. 6ng doéng mach canh mo réng
e Hanh tinh mach canh lén cao
* Tinh mach lién lac xwong chiim I&n
= Chi dinh MRI
* chi khuyén cdo cho bn u tai lién tuc 1 bén, cé bat thuong than kinh khu trd hodc gidm thinh luc
khéng d6i xirng = xac dinh hodc loai trir thwong ton & géc cau-tiéu ndo (vd: schwannoma than kinh
tién dinh).
* Bat thudrng mé dao cé thé thay trén MRI = ho tro cho chan dodn bénh Méniére (MD).

Ruud Becks. Pulsatile and non-pulsatile tinnitus. https://radiologyassistant.nl/head-neck/tinnitus/pulsatile-and-non-pulsatile-tinnitus
https://radiopaedia.org/articles/non-pulsatile-tinnitus-3?lang=us
RSHCM 2023



U tai khéng ¢ nhip dap - U géc cau-tiéu n3o (@Dt

Schwannoma tién dinh bén T

Ruud Becks. Pulsatile and non-pulsatile tinnitus. https://radiologyassistant.nl/head-neck/tinnitus/pulsatile-and-non-pulsatile-tinnitus

RSHCM 2023



U tai khdng cé nhip dap — B&nh Méniére Y. DA

Bénh Méniere
U néi dich vo can
(Idiopathic endolymphatic hydrops)

Nam, 50 tudi.

CT: giam khoang cach gitta nhanh thang
ong ban khuyén sau va bo sau xwong thai
duong (mii tén den)

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



U tai cé nhip dap (Pulsatile tinnitus) ©):

» Nghe tiéng kéu trong tai cé nhip, thuong trung vadi nhip tim dap, khéng c6 nguén tao &m thanh bén ngoai
* Phan I&n (khdng phai tat cd) cé bénh ly mach mau bén duwai
= Y van vé U tai ¢ nhip dap thay d6i rat nhanh nh& cac ki thuat hinh anh chan doan dworc cai thién va co cac
phuong thirc diéu tri xdm Ian toi thi€éu méi = cdi thién tién lwgng bénh nhan
= Hoi bénh sir + kham I1am sang ky lw&ng + hinh anh hoc thich hop = thiét yéu trong xac dinh nguyén nhén.
= U tai ch quan (chi bn nghe) >< U tai khach quan (thay thudc nghe dwoc khi khdm cho bn & viing ¢d hay vung chiim
= U tai khéng cé nhip: da s6 1a chd quan; mot s6 u tai c6 nhip dap la khach quan
= Théng tin tir kham I1am sang gitp thu hep chan doan
* Nghe giong ndi bén bénh I&n (autophony) = hodc voi Eustache x6e réng hodc hdi chirng 6ng ban khuyén mé
rong
« Am théi 4m sac tram khi kham tai va bién mat khi dung tay dé vao tm canh trong cing bén = nguyén nhan tinh
mach
* Béo phi va phu gai thi khi soi ddy mat = tang ap luc ndi so vo cin
« Khéi dang mach mau sau mang nhi khi soi tai = u hodc bat thwé'ng mach mau 16i vao khoang tai giira

Rohit Sharma. Pulsatile Tinnitus. https://radiopaedia.org/articles/pulsatile-tinnitus. 17.07. 2024
Ruud Becks. Pulsatile and non-pulsatile tinnitus. https://radiologyassistant.nl/head-neck/tinnitus/pulsatile-and-non-pulsatile-tinnitus
Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030

RSHCM 2023



U tai cd nhip dap (Pulsatile tinnitus)

" < 10% bénh nhan u tai co u tai co nhip dap

=  Can tim nguyén nhan bén duwdi vi cé thé cé nguy co cao gdy hai cho bn néu khéng dwgc chan dodn.

= Hau hét (# 70%) c6 hinh anh hoc (+). Cic dau hiéu trén hinh anh hoc rat nhé, tinh té, tuy nhién cé thé
anh hudng nghiém trong dén chat lwvgng séng clia ngudi bénh.

= Can chan doan ky ludng day du dé xac dinh nguyén nhan bén dudi theo so d6 cdng viéc nhu sau

Nghe dm canh Soi tai

y —

Am théi dm canh Thuong tén sau nhi Soi tai binh thuong

Am tinh Am tinh

\4 \Z
e

Am tinh
Ton tai U tai cé nhip dap khach
guan hoac cé tac dong
A

CT/CTA

Ruud Becks. Pulsatile and non-pulsatile tinnitus. https://radiologyassistant.nl/head-neck/tinnitus/pulsatile-and-non-pulsatile-tinnitus

RSHCM 2023



U tai cé nhip dap

Mach mau
= tinh mach
* tang ap luc ndi so vo can* +/- hep xoang ngang
* hep xoang ngang khdng cé tang ap lyc ndi so vo can
* bién thé /bat thwérng mach mau trong xwong thai duwong
a tui thira xoang sigma hodc xoang sigma & vi tri ra ngoai, +/- rong ranh
xoang sigma*
a tui thira hanh tinh mach canh hay hanh tinh mach canh & vi tri cao, +/-
rong ranh tinh mach canh
a tinh mach lién lac trong xwong chiim bat thudng
= dong mach
* hep dong mach (thwong hep dong mach canh trong)
a xo vita déng mach (*, dac biét & ngudi 1dn tubi)
a bdctach dong mach
o loan san soi co
* bién thé / bat thwdng mach mau trong xwong thai dwong
a ddng mach cdnh trong di bat thwong*
o dbng mach canh trong léch ra ngoai
a ton tai ddng mach ban dap
* tai phinh déng mach canh trong*, it gap hon Ia tdi phinh déng
mach d6t séng va déng mach tiéu n3o trudc dudi
= chuyén tiép ddng-tinh mach
* ro dong-tinh mach*, bao gédm ca rd dm cdnh-xoang hang
* di dang dong-tinh mach

——Rohit Sharma. Pulsatile Tinnitus. https://radiopaedia.org/articles/pulsatile-tinnitus. RSHCM 2075

Cac u giau mach mau

" paraganglioma*

* paraganglioma hom nhi

* paraganglioma canh-nhi

bwdu mau hemangioma

" U mang nao meningioma

bénh mé bao histiocytosis té bao Langerhans

cac di can giau mach mau

u bao schwann schwannoma trong mé dao (thuwong cé u tai,
chi sé it co u tai theo nhip dap)

Khong phai mach mau

* bénh ly xwong thai dwong: hdi chirng hd (khuyét) 6ng ban
khuyén trén, x6p xo tai, bénh Paget

* vOi Eustache m& rong

* rung giat co myoclonus khau cdi bao gdm co cang man khau
cdi, co ndng man khau cai, co voi-hau va/hodc co khit hau
trén*

* rung giat co tai gitta bao gbm co ban dap hodc co cang man
nhi

* (thuong gap nhat trong loai nay)



Tém tat luvu d6 chan dodn U tai cd nhip dap

RSHCM

Pulsatile Tinnitus

No hearing loss
Audible carotid Bruit

Hearing loss
(#/- carotid US) ¢

High Pitch PT: MRA

CT temporal bone
Low Pitch PT: MRV

Normal or
suggestion of mass

Internal Auditory Structural
abnormality
Canal MRI
Vascular causes Masses Structural Causes
* Arteriovenous fistula or . Skull base schwannoma . Otosclerosis

malformations ¢ Skullbase meningioma ¢« SCCdehiscence

Venous sinus diverticula ¢  Paraganglioma *  Sigmoid or jugular dehiscence
Venous sinus stenosis .

Hemangioma
Emissaryvein
Jugularvein compression

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024;
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RSHCM

Table 1: Vascular Imaging and Search Patterns Based on
Clinical History

High-pitched PT with bruit: MR angiography
Carotid artery course and caliber for dissection, atheroscle-
rosis, stenosis, or fibromuscular dysplasia

Superior and inferior petrosal vein enhancement
Transverse and sigmoid sinus enhancement

Low-pitched PT improved with jugular compression or head
turning: MR venography
Transverse and sigmoid sinus caliber
Transverse and sigmoid sinus filling defects
Jugular bulb course and caliber
Internal jugular vein caliber

Note.—PT = pulsatile tinnitus.

Table 2: Vascular Causes of Pulsatile Tinnitus

Arterial
Carotid atherosclerotic stenosis
Carotid dissection
Fibromuscular dysplasia
Carotid aneurysm
Aberrant carotid artery course and persistent stapedial artery
Arteriovenous junction
Dural arteriovenous fistula
Arteriovenous malformation
Venous
Venous sinus stenosis
Venous sinus diverticulum
Mastoid or condylar emissary vein
Extracranial jugular vein compression

RSHCM 2023

Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024;

NAl1AN\\. - SANNDN




U tai cé nhijp dap

RSHCM
Pathology Non- Conventional 4D-  Conventional MRA/ DSA  Duplex
enhanced CTA/CTV®  CTA" MRI study MRV ultrasound
CT
Tympanic cavity pathology — +++ +++ - - - -
Temporal bone pathology, e.g., otosclerosis, +++ +++ +4+4  + - — —
Paget disease, and LCH
Paraganglioma ++ ++ ++ -+ +++ + +
Hypervascular metastasis or meningeoma + ++ + +++ + - -
Vascular channel dehiscence or variant ——— +++ +++ - - - -
Aberrant ICA or stapedial artery b +++ +++ - - 44+ -
Vascular loops, neurovascular conflict - - + +++ ++ - -
Arteriovenous fistula - + ++4+ =+ 44 44+
Arteriovenous malformation - ++ ++ 4+ ++ 44+
(superficial)
Vessel wall pathology, e.g., atherosclerosis, FMD, or - ++ + + +++ + e
dissection
Idiopathic intracranial hypertension - - - +++ + - -

+++ Most optimal, ++ good, + moderate, £ indirect signs, — not suitable, LCH Langerhans cell histiocytosis, ICA internal carotid artery, FMD
fibromuscular dysplasia

Pegge SA, et al. Pulsatile Tinnitus: Differential Diagnosis and Radiological Work-Up.Curr-Radiol Rep. 2017;5(1):5

RSHCM 2023



— Loan san sogi co

= Loan san sgi co
(Fibromuscular dysplasia-
FMD): bénh mach mau
khéng do xo vita, khdong do
viém chua rd nguyén nhan.

= Thwong & nguoi tré, gay
hep mach mau va thi€u mau
Nuoi.

= Dang hinh dnh dién hinh
trén MIP CTA va DSA: “chudi
hat” “string of beads”

Becks et al. Pulsatile and non-pulsatile tinnitus. https://radiologyassistant.nl/head-
neck/tinnitus/pulsatile-and-non-pulsatile-tinnitus
RSHCM 2023



— Tui phinh ddong mach canh trong

N{¥, 33 tudi. 3 thang: U tai cd nhip dap lién tuc tang dan.

A. CTA qua doan nam ngang trong xwong da ICA bén P:
tui phinh I&n trong xwong da lam rong khoang tai
gitta, thong khi dinh xwong da va cac té bao chum.

B. DSA thing ban dau dm canh chung bén P: tui phinh
trong xwong da (mii tén).

C. DSA sau tac tii phinh bang coil: ddng mach n3o giira
P bat thudc it (dau mii tén)

D. DSA dm canh chung bén T sau tac tui phinh bang coil
(mai tén): thudc qua bang hé vao dm nio trudc va
dm n3o gitta bén P (dau mdi tén). Bénh nhan khéng
cOn U tai cd nhip dap sau tic tui phinh ICA

————Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030 RSHEM 2['25



Nam, 25 tudi. U tai cé nhip dap.
A. CT axial: ICA bén P c6 dwong di bat thuong léch ra ngoai qua tai gitta; ghi nhan cé manh xwong 16i ra
B. MRA: ICA lac cho |éch ra ngoai va gidm duong kinh, dau “sé 7 ngwoc bén phai”

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



— T6n tai ddng mach ban dap

Nam, 30 tudi.

A. CT axial: khdng cd 16 gai hai bén (miii tén den).

B. CT coronal: ng than kinh mat doan hom nhirdng, dau gian ti€p cla tén tai ddng mach ban dap (PSA).
C. DSA hinh nghiéng ICA: PSA xuat phat tir ICA (mdi tén den)

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025
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— T6n tai ddng mach ban dap ‘\NO )‘

N, 52 tudi. U tai P.
A, CT san so axial: 16 gai bén T binh thuong (mii tén thang). Khong cd 16 gai bén
P. ICA bén P |éch ra ngoai vao trong tai gitta (mi tén cong). ICA bén T vi tri

binh thuong.

B, CT qua tai giita P coronal: ICA trong khoang tai gitta (mi tén thang). Khéi mo
mém & doan nhithan kinh mat thay rd do c6 ddng mach ban dap (mdi tén
cong).

C, CT squa tai giira T coronal: ICA vi tri binh thuong duwdi 8¢ tai (mii tén thang).
Than kinh mat doan nhi kich thuéc binh thwong (mdi tén cong).

D, CT ngang mirc tién dinh coronal: ICA lac cho di vao trong tai gitta P (m{i tén).

Silbergleit R. et al. The Persistent Stapedial Artery. AINR Am J Neuroradiol 2000,

RSHCM 2023 21(3) 572-577



— Quai AICA lac cho

RSHCM

Nam, 35 tudi.

MRI: Quai dm tiéu ndo trudc dudi
(AICA) di vao 6ng tai trong (m{i tén
den).

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



— Di dang dong-tinh mach (AVM) A Y - )

Di dang déng-tinh mach (AVM) hé thai dwong P

Pegge et al. Pulsatile Tinnitus: Differential Diagnosis and Radiological Work-Up.
RSHCM 2023 Curr Radiol Rep (2017) 5:5. DOI 10.1007/s40134-017-0199-7



AVM cudng tiéu n3o giita bén P.

Nt 34 tudi. U tai P cé nhip dap.

A. T1 C+ axial: vung bat thuéc (miii tén) & cudng tiéu n3o gitta bén P

B. T1 C+ coronal: ddm mach mau (vong bau duc)

C. DSA dm dot song P hinh coronal: AVM tiéu n3o (vong bau duc) cé dan Iwu sém vao tinh mach sau. Bénh nhan duoc chi
dinh xa tri.

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024;

NAl1AN\\. - SANNDN



Nam, 40 tudi. U tai T c6 nhip dap.

A.MRA: ting bat thudc khdng ddi xtirng cé lién quan dong chady & xoang sigma bén T (mii tén den)
kém nhiéu 6 nho tréng dong chdy déng mach bén trong.

B. DSA hinh nghiéng: d6ng mach cham T (dau miii tén) nudi AVF (mii tén den mdng) va thudc nhanh
chdng d6 vé xoang sigma va tinh mach canh trong T (m{i tén den day).

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



N{¥, 80 tudi. U tai 6 nhip dap bén T.

A. CT xwong thai dwong: thanh xoang sigma T khdng déu (vong bau duc). Thanh xoang sigma bén P déu (mdi tén)(dé so sanh).

B. CTA axial: xoang ngang va xoang sigma T bat thudc khéng d6i xirng (miii tén) so vd&i xoang ngang va xoang sigma bén P (dau
m{i tén).

C. DSA: rd ddng-tinh mach mang ctng dan lvu ngugc dong vé xoang ngang bén T (mii tén). Tac 16 ro bang coil qua dudng tinh
mach; bénh nhan khéng con triéu chirng.

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024;

NAl1AN\\. - SANNDN



N, 30 tudi. Pau dau va u tai.
A.MRI T2: gidn bao day thj hai bén; dep phan sau nhan cau.
B. MR Venogram, hinh MIP coronal: hep xoang ngang hai bén (mdii tén).

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



Bénh nhan 54 tudi, U tai T ¢4 nhip dap.

A, B. MRI T1 C+ va T2: hat mang nhén & doan xa xoang ngang bén T.

C. CTA axial trwédc MRI: ¢ thé thay hat mang nhén nhung khdng binh luan
gi ma goiy chup MRI. BEnh nhan dugc chup DSA qui uwdc.

D. DSA ICA bén T thi tinh mach: thay hat mang nhén (mi tén). Phan Ién

ban cau T duoc dan Iwu vé xoang ngang P va tinh mach Labbé thong ndi phia
dudi vao trong xoang sigma. Mac du sau do bénh nhan duogc dat stent
xoang ngang, u tai cd nhip dap chi cai thién rat it.

RSHCM 2025 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



— Tinh mach lién lac chiim l&n

RSHCM

Ner, 64 tudi. U tai P cd nhip dap 3 ndm. Hét triéu chirng ngay sau thl thuét.

Abdalkader et al. Venous Causes of Pulsatile Tinnitus and Diagnostic Considerations Guiding Endovascular Therapy. Radiology 2021; 300:2-16
https://doi.org/10.1148/radiol.2021202584
RSHCM 2023



— Cheén ép tinh mach canh trong

Hoi chirng Eagle mach mau. Bénh nhan 66 tudi, u tai P c6 nhip dap.

A, B. CTA: tinh mach canh trong bén P xep (m{i tén) & gitta mdm tram (dau mii tén) va mom ngang C1. Dam roi tinh mach doét
sdng va cac tinh mach ¢6 sau (*) bat thudc manh hon ca hai tinh mach canh trong. Bénh nhan dwgc chup DSA.

C. DSA ICA bén P thi tinh mach: tinh mach cdnh trong xep nhé & ngang mirc mom ngang C1 (mii tén). Phan I&n thudc can
quang dugc dan lwu qua cac bang hé vung 16i cau, mdt tinh mach lién lac vung chiim thay ré (dau mii tén), va dam rdi tinh
mach dét séng (vung hinh bau duc), phu hop vdi hdi chirng Eagle.mach mau. Bénh nhan dwoc tu van va chon diéu tri bao ton.

RSHCM 2025 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



U tai theo nhip dap — AC.pA

Table 4: Neoplastic Causes of Pulsatile Tinnitus

Any vascular tumor of the petrous bone
Paragangliomas of the head and neck

Skull base or petrous meningiomas

Skull base low-flow venous malformations (hemangiomas)

Skull base and inner ear schwannomas®

* Schwannomas more commonly manifest with deficits or
paresthesia associated with the aftected nerve.

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



— U cudn canh hom nhi (Glomus tympanicum) e }1

N{r, 30 tudi

U tai c6 nhip dap bén phai

CT: khéi ddm d6 md mém co thuy & tai
gitta phd 1én u nhod éc tai

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



Nt, 45 tudi. U tai cd nhip dap bén T.

A. CT coronal: khdi md mém 16i vao ha nhi (mii tén trang). Hly xuwong dang mot gam & 16 tinh mach canh T
(mi tén den), bang chirng khéi nay xuat phat tir 16 tinh mach canh T.

B. MR C+: thay r& do lan rong cla khdi u trong 16 tinh mach canh T (miii tén den).

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



N, 61 tudi. U tai T c6 nhip dap, thinh lwc
binh thwong.

MRI: éng tai trong binh thudng.

A, B. Coronal T1 trwérc thudc va sau
thudc: thwong tdn gidm tin hiéu T1 gan 16
tm canh, bat thuéc manh. Bn duwoc chup
DSA.

C. DSA mp tran chon loc dm canh
ngoai: bat thudc manh twong ng voi
khéi bat thube trén MRI, cé dm hau 1én va
dm cham dén cdp mau cho thwong ton.
D. Copper 64 tetraazacyclododecane
tetraacetic acid-octreotate (DOTATATE \
PET): thy thwong tn nhw DSA va MRI &I
(mdii tén), khéng cé thwong tdn mai khac. ANEGA
B4t DOTATATE sinh Iy binh thudng & il
tuyén yén, tuyén nuwdc bot, tuyén giap, N
gan, lach, than va rudt. Bn chon diéu tri ICHS

béo ton, theo déi hinh &nh hoc dinh ky.

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



— U mang n3o (meningioma) (& )2

A

U mang nao trong xwong thai dwong

N{t, 45 tudi. Giam thinh luc va U tai trai.

A. CT: xo xuwong lan téa xwong thai dwong va cé khéi mé mém & xwong chiim va khoang tai gitra (mai tén den).
B. MR C+: bt thudc trong tai gitta bén trai (mdi tén trang).

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



— U mang ndo (meningioma) Y. Di

o

U mang n3o géc cau-tiéu nio.

Bé&nh nhan 66 tudi. U tai trai cé nhip dap va gidm thinh lwc.

A. Axial 3D T2 twong phan téi wu (SPACE): khdi u 1&n (*) & géc cau-tiéu ndo T 16i vao 6ng tai trong.

B. Coronal T1 C+: thuong t6n bat thuéc manh kém dudi mang cieng (mdi tén). Bn dwoc phau thuat, két qua giai
phau bénh phu hop u mang nio (meningioma).

RSHCM 2025 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



— Cholesteatoma A Q. )

Bénh nhan 43 tudi. Gidm thinh lyc tai T.

A. Coronal CT xwong thai dwong: mo thwgng nhi bao gdm khoang Prussak (mdi tén) va mé réng tran hom nhi (dau miii tén)

B, C. Axial DWI va ADC: han ché di chuyén nudc & tai gitta (mii tén). Bénh nhan duwoc cat bo xwong chiim, 1ay md u, tai tao san
s0. K&t qua gidi phau bénh: cholesteatoma.

RSHCM 2025 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



U tai cé nhip dap —

Table 3: Osseous Causes of Pulsatile Tinnitus

Any cause of conductive hearing loss
Ossicular chain disruption or erosions
Otosclerosis

Semicircular canal wall dehiscence

Sigmoid sinus wall and jugular bulb defects and diverticula

Styloid process elongation

Giam thinh lwc dan truyén = U tai cé nhip dap = CT >> MRI. Can loai trir AVF, AVM = CTA, MRA
Gidam thinh lwc than kinh gidc quan = U tai khéong cé nhip ddp 2 MRI>> CT

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



S

NCr, 70 tudi. U tai cé nhip dap vai tuan nay.

A.Axial CT xwong thai dwong: mo khoang tai gitra P (vOng tron).

B.Coronal CT: m& trung nhi (mesotympanum) (vong tron), twong dbéi khdng ton thuwong
thwong nhi (mai tén). B&nh nhan sau dé dwoc kham tai mdi hong va dwoc chan doan
viém tai gilra va tu dich tai gitra. Khang sinh khéng hiéu qua, bénh nhan vé sau duwoc rach
mang nhi thao lwu dich.

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



N, 42 tudi. Giam thinh lwc dan truyén P va U tai hai bén sau dot nhiém trung hd hap trén hoi phuc.

A.CT xwong thai dwong mat phang Poschl: hé (khuyét) 6ng ban khuyén trén P (mi tén) va mong
ong ban khuyén trén T (dau mii tén).

B. Axial CT xwong thai dwong: sdng nhe mé dao xuong bén P (vong tron) doc bd trudce clra sé bau
duc P & vung khe nho trudc clra s6, phu hop véi x6p xo xwong clra s6 bau duc. BEnh nhan chon
diéu trj bao tdn bang cach dung dung cu tro thinh gitp cai thién triéu ching.

RSHCM 2025 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



— X6p X0 tai

&
Xop xo tai & ctra sd bau duc Xop xo tai & oc tai
N{t, 35 tudi. Gidm thinh lyc va U tai. Nam, 50 tudi. Giam thinh lwc va U tai trai.
CT: kh6i m6 mém & clra s6 bau duc; sang CT: sang (giam khodng xwong) bat thudng quanh 8¢
(giam khoang xuong) bat thuwong & khe nho tai bén T.

trudc clra so

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



Ner, 29 tudi. U tai hai bén, gidm thinh lwc chu
quan, thinh lywc d6 binh thwong, va mat thang
bang.

A.MRA axial dé danh gia nguyén nhan mach
mau: hoi ciru thay thanh xoang sigma P nhé
16i nhe ra ngoai (m{i tén). Bn duwoc chup DSA.

B. Axial CT xwong thai dwong trong luc chup
DSA: khuyét thanh xoang sigma (mai tén).

C. DSA ICA bén P Oblique thi tinh mach: khuc
néi xoang ngang-xoang sigma khong déu
(ving bau duc) kém hep nhe. Bénh nhan chon
dat stent.

D.DSA sau dit stent: khong con chd long khong
déu. Cac triéu chirng cta bénh nhan bién mat
ngay sau thu thuat.

RSHCM 2075 Alkhatib SG. Imaging of Pulsatile Tinnitus. RadioGraphics 2024; 44(10):e240030



— Tui thtra (diverticulum) xoang sigma e )2

Nt 63 tudi. U tai P cd nhip dap 3 ndm.

A. Axial CT (ctra s6 xwong): vung sang dang bau
duc canh xoang sigma bén P.

B. Axial 3D T1: tin hiéu dang vong nhan trong vung
sang trén CT.

C. DSA tinh mach nao coronal: tui thira xoang
sigma bén P c6 dang tui hinh bau duc tir thanh
xoang sigma P nho ra ngoai

D.X quang so tw thé thang sau khi dit coil vao tui
thira xoang sigma P qua dwong tinh mach: khai
coil nam tromng tui thira. U tai mat hoan toan
ngay sau thu thuat.

Abdalkader et al. Venous Causes of Pulsatile Tinnitus and Diagnostic Considerations Guiding Endovascular Therapy. Radiology 2021; 300:2-16
https://doi.org/10.1148/radiol.2021202584
RSHCM 2023



Jugular bulb dehiscence and high-riding jugular bulb
(HRJB)

Bé gdi, tudi teen. Pau dau, chdng mat, U tai cd nhip dap
kiéu “luéng hoi chdy nhanh” bén P > T.

A. HRJB bén P huédng 1én trén dén mirc 6ng tai trong va
8¢ tai (mi tén trang).

B, C. H& (khuyét) tdm canh va hanh canh P, tinh mach
canh nhé 16i ra phia trwdc ngoai vao hom nhi (mdi tén
trang). D6 day tdm canh bén T 1a binh thudng (mi tén
den trong C).

A, B. H& (khuyét) cong tién dinh P, khdng c6 xwong ngan
cach gitra cong tién dinh va hanh cdnh (mdi tén den).

Abdalkader et al. Venous Causes of Pulsatile Tinnitus and Diagnostic Considerations Guiding Endovascular Therapy. Radiology 2021; 300:2-16
https://doi.org/10.1148/radiol.2021202584
RSHCM 2023



N@¥, 46 tudi. U tai P ¢ nhip dap.
A. Axial CTA: tli nho (mi tén) nho ra trudc va [én trén tir hanh canh P vao xuwong da/chum.
B. Axial T1 C+: tli nhé dang bau duc (mi tén) tlr hanh canh.
C. 3D T1 C+ VRT: thay hanh canh nho 16i 1én trén rd hon.
D.DSA thi tinh mach: khang dinh tui thira tir hanh canh P.

Abdalkader et al. Venous Causes of Pulsatile Tinnitus and Diagnostic Considerations Guiding Endovascular Therapy. Radiology 2021; 300:2-16
https://doi.org/10.1148/radiol.2021202584
RSHCM 2023



— Bénh Paget

Bénh Paget san so
Nam, 70 tudi.

CT: day xwong va xo xwong lan toa cac
xwong san so, dac truwng cla bénh Paget.
Khong cé tén thuong cdc xwong ham mat
cung véi bénh nhan I&n tudi 1a dac diém
giup phan biét bénh Paget v&iloan san soi.

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025



Take home messages LoDt

= U tai c6 thé gay anh huwéng nghiém trong dén strc khdée ngudi bénh; do rat nhiéu
nguyén nhan.

= U tai c6 nhip dap it gép hon U tai khéng c6 nhip dap. ‘
Phan I&n u tai co nhip q’ép c6 nguyén nhan bén dw¢i thay dwgc trén hinh anh hoc; can
phat hién som dé co diéu tri thich hop va kip tho.

= Céc dau hiéu trén hinh anh hoc doi khi rat tinh t&, khé nhan ra. Can hiéu ré co ché,
nguyén nhan gay U tai, két hgp véi hoi bénh str va tham kham lam sang dé co chien
lwg'e khao sat hinh anh hoc thich hop, chi tiét va day du.

RSHCM 2023



Take home messages LoDt

= U tai khéng c6 nhip dap thwong la U tai chu quan, kem giam thinh lwc than kinh giac quan.
Hinh anh hoc cha yéu 1a MR dé loai trr u viing goc cau-tiéu ndo, dac biét 1a schwannoma
than kinh tién dinh hoac hd tro chan doan bénh Méniére.

= U tai c6 nhip dap cé thé do bat thuworng/bénh ly mach mau, u gidau mach mau hoac bat
thworng/bénh ly ciu tric xwong.

« Néu c6 gidm thinh lwc dan truyén, CT xwong thai dwong va’hodc MRI n&o chud y ving
xwong thai dwong-san so dé loai trir bat thworng/bénh ly xwong va cac u tan sinh. Co thé
bd sung hinh anh hoc mach mau CTA/MRA dé dam bao loai trir AVM, dAVF

« Néu khéng c6 gidm thinh Iwc dan truyén, hinh anh hoc mach mau CTA, MRA/MRYV giup xac
dinh cac bat thwéng mach mau
> tiéng U c6 Am sac cao nhiéu kha nang do bat thwdng dong mach, nhat la AVM hay dAVF,

wu tién chup MRA
- tiéng U cé am sac thap nhiéu kha nang két hop véi bat thuwong tinh mach, wu tién chup
MRV

« Céc trwong hop cod bat thwérng mach mau hay khi nghi ngd, can thwe hién DSA dé danh

gia chi tiét hinh thai cu triic mach mau +/- can thiép diéu tri.

RSHCM 2023



Cac nguyén nhan u tai thuong gap nhat trén hinh anh hoc L O )"%

Bat ky nguyén nhan gay giam thinh luc
Khong roé nguyén nhan

Vatthoh S. et al. A Compartment-Based Approach for the Imaging Evaluation of Tinnitus.
American Journal of Neuroradiology February 2010, 31 (2) 211-218 RSHCM 2025

E RSHCM
——— U tai c6 nhip dap Khai u

—— Nguyén nhan mach mau U cudn canh (Paraganglioma): u cudn canh nhi (glomus
——— Pm canh trong (ICA) lac chd tympanicum) hodc canh-nhi (jugulotympanicum)
——— ICA m& réng Budu mau cot hoa (Ossifying hemangioma)

———— Hep ICA Bwédu mau dang hang (Cavernous hemangioma)
—— Pm tiéu n3o sau dudi (AICA) lac chd Loan san X0’ xwo'ng

— Hanh tm canh & vi tri cao Xop xo xuong (Otospongiosis hay otosclerosis)
e Hanh tm canh mé& réng Bénh Paget

—— Aberrant sigmoid sinus Tang ap luc ndi so (TALNS)

—— Hep xoang tinh mach mang cirng _ TALNS lanh tinh (gia u ndo)

——— Ton tai dong mach ban dap U tai khong c6 nhip dap

———— Di dang déng-tinh mach (AVM) Schwannoma tk tién dinh hodc tk mat

——— RO dong-tinh mach (AVF) Bénh ly than ndao nhuw MS va dot quy,

——— Tui phinh Dj dang Chiari |

—— Bdc tach dm canh Bé&nh Méniére (MD)

——— Loan san soi co (fibromuscular dysplasia) Thuc“)'c (aspirin, NSAIDs, loi tiéu quai, aminoglycosides)
— Tiéng thoi tinh mach do ting dong chady tinh mach trong U tai do co (Muscular tinnitus)

—— nhiém ddc gidp, ting cung lwgng tim do thiéu mau, hoic Voi Eustache loe rong

—— do chén ép doan gan tinh mach canh Bénh khop thai dwong-ham
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