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PAT VAN DPE

Cholesteatoma tai giita 1a bénh hay gép, an mon xuong con va thanh
hom tai, lam giam kha ning nghe ctia bénh nhén, c6 thé gay ra cac
bién chung la ton thuong tai trong, li¢t mat va bién chiing ndi so ning
né, de doa tinh mang nguoi bénh. Diéu tri cholesteatoma la phau thuat,
tuy nhién c6 ti 18 tai phat tir khoang 10-30%. Chéan doén cholesteatoma
tai phat dya trén 1am sang, soi tai, ndi soi tai, tuy nhién néu phiu thuat
thi mot 1a phau thuat kin thi viéc ddnh gia cholesteatoma tai phat gap
nhiéu kho khan vi khong quan sat dwoc qua phin sun tai tao. Cong
huéng tir v6i cac chudi xung nhu: TIW sau tiém thudc chup & thi
mudn, cac chudi xung khuéch tan (Diffusion) ddc biét 1a Diffusion
khong EPI (nhu Diffusion HASTE) c6 gié tri cao trong chan doan
cholesteatoma tai phat. Trén thé gidi trong thap nién gan day da co
nhiédu ngh1en clru cua cac tac gia khac nhau vé gia tri ciia cong huong
tir trong chin doan cholesteatoma tai phat, va khuyén céo c¢6 thé sir
dung cong huong tir dé thay thé phiu thuét thi hai chi dé xem c6 téi
phat cholesteatoma hay khong. Tuy nhién, ¢ trong nudc chua co
nghién ctru nao dé cap dén vai tro cong huong tir trong chan doan
cholesteatoma tai giita tai phat. Vi vay chung t6i tién hanh thyc hién
d8 tai voi hai muc tiéu:

- Pic diém hinh anh cdng huéng tir ciia cholesteatoma tai giira tai
phat.

- Gia tri chin doan ciia cong hwong tir dbi véi cholesteatoma tai
giira tai phat.

Dong gép méi cia luin an:

- Cong huong tir co gia tri cao trong chén doan cholesteatoma tai gilra
tai phat. Giup phat hién cholesteatoma tai giita tai phat dé phau thuat
kip thoi, tranh cac bién chiing do cholesteatoma gy ra. Dong thoi gitp
giam bét cac phau thuat thi hai chi véi muyc dich 1a dé kiém tra xem co
cholesteatoma tai phat hay khong.

- Cac chudi xung TIW, T2W khong dic hiéu trong chan doan
cholesteatoma tai phat.

- Chudi xung Diffusion HASTE la chudi xung co gia tri cao nhét trong
chin doan cholesteatoma tai gitra tai phat véi do nhay Sn = 84,8%; do
dac hiéu Sp = 100%; gia tri du bao duwong tinh PPV = 100%; gia tri du
bao am tinh NPV = 70,5%; va d chinh xac Ac = 86,7%.

- Khong can sir dung chudi xung Diffusion EPI va chudi xung DPI
(T1W chyp mudn tir 30-45 phut sau tiém), giam dugc thoi gian tham
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kham, giam chi phi thudc dbi quang tir, giam nguy co di ing véi thude
d6i quang tir. Vi khi sir dung hai chudi xung nay ciing khong lam ting
thém gia tri chdn doan so véi khi sir dung mot minh chudi xung
Diffusion HASTE. Su két hop giita cac chudi xung nay véi nhau va
voi Diffusion HASTE cling khong lam tang thém gia tri chan doan.

B6 cuc ludn 4an: Luan 4n gdm 117 trang, trong d6 c6: Dat van dé (2
trang); Tong quan (48 trang); Déi twong va phuong phap nghién clru
(16 trang); Két qua nghién ciru (25 trang); Ban luan (23 trang); Ket
luan va khuyén nghi (3 trang); Tai liéu tham khao c6 98 tai liéu, gdm
17 tai liéu tiéng Viét, 78 tai lidu tiéng Anh va 3 tai liéu tiéng Phép.
Luan 4n ¢ 33 bang, 14 biéu dd va 37 hinh anh.

CHUONG 1: TONG QUAN

1.1. Giai phiu tai giira ing dung trong cholesteatoma

Tai giita bao gdm hom nhi ¢é chita cic xwong con, thong voi
sao bao qua sao dao va thong véi hong mili qua voi nhi.
1.1.1. Hom nhi

Hom nhi gdm hai phan: Phan dbi dién voi mang nhi 1a hom
nhi that su. Phan trén mang nhi 1a thugng nhi. Hom nhi dugc vi nhu
mdt cin phong gdm c6 6 thanh:
1.1.1.1. Thanh trén
Hay con goi 1a trdn thuong nhi, ngan cach thuong nhi véi hé so giira.
Cholesteatoma c6 thé an mon xwong trin thuong nhi va giy ra cac
bién chimg ndi so nhu viém mang ndo, viém nio, apxe nio...
1.1.1.2. Thanh duwoi
Hay con goi 1a thanh tinh mach canh hodc san hom nhi, 1a mdt manh
xuong hep, mong. Khi tinh mach canh chay 16i vao trong hom tai va
boc trdn (khong co6 vo xuong), s& d& bj ton thwong trong qué trinh
phau thuat cac bénh 1y tai giita trong d6 c6 cholesteatoma.
1.1.1.3. Thanh trong hay thanh mé dao
Lién quan truc tlep VvGi cac cAu trac cua tai trong, bao gom
- U nh6: 1a mot 16i tron, do vong thir nhét ctia c tai tao nén.
- Ctra so oc tai hay ctra sO tron
- Cira s6 tién dinh hay ctra s6 bau duc.
- Li 6ng than kinh mat: do doan hai cua éng than kinh mit tao nén.
Vo xuong boc than kinh mat & day co thé rat mong hodc bde tran, nén
trong cholesteatoma, than kinh mat co thé bi tén thuong.
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- Lbi 6ng ban khuyén bén: Cholesteatoma co thé dn mon vo xuong
ong ban khuyén nay, giy viém mé nhi.
1.1.1.4. Thanh sau hay thanh chiim

Rong & trén, hep & dudi, gdm co: sao dao, 16i 6ng ban
khuyén, 16i thap, 16 hom nhi ctia tiéu 6ng thimg.
1.1.1.5. Thanh trudc hay thanh dong mach canh

Thanh nay c6 dng co cing mang nhi & trén, va 156 hom nhi ctia
voi tai & dudi. Dudi 16 hom nhi ciia voi tai 1a mot vach xwong mong,
ngan cach hom nhi v4i dong mach cénh trong.
1.1.1.6. Thanh ngoai hay con goi la thanh mang

Vi cht yéu duoc tao bi mang nhi, ngin cach hom nhi véi dng tai ngoai.

1.1.2. Mang nhi

Mang nhi 12 mét mang mong, mau xam bong, co hai phan:
Phan mong hay phan chung ¢ trén. Phan day hay phan cang ¢ dudi.
1.1.3. Chuéi xwong con ciia tai
Trong hom nhi c6 3 xuong con lién tiép véi nhau: xuwong biia, xwong
de va xuong ban dap.
1.2. Giai phdu bénh va cac gia thiét hinh thanh cholesteatoma
1.2.1. Gidi phdu bénh ciia cholesteatoma
Cholesteatoma c6 ciu tao dang nang:
- Trung tdm nang la chét simg.
- Thanh nang chinh 12 mang mai (matrix) 1a biéu mé vay lat ting sing
hoéa.
- T chtrc quanh mang mai (perimatrix) 14 to chirc hat quanh mang
mai, tiét ra nhidu enzyme tiéu protein c6 kha ning tiéu xuong.
1.2.2. Cic gid thiét hinh thanh cholesteatoma
1.2.2.1. Cholesteatoma bam sinh
Thuyét bao thai hoc hay thuyet chon vii biéu bi con sot lai cua Teed-
Michaels. Thuyét quan niém rang sy con sot lai cua biéu mé vay trong
xuong thai duong dan t6i hinh thanh cholesteatoma bam sinh.
1.2.2.2. Cholesteatoma mdc phdi
C6 4 thuyét chinh noi vé bénh sinh cta cholesteatoma méc phai:
- Thuyét tii co kéo.
- Thuyét di cu: xam l4n biéu bi qua 15 thing mang nhi.
- Thuyét di san: Loan san biéu bi ctia biéu mo tai giita.
- Thuyét ting san té bao day.
1.3. Pidu tri cholesteatoma
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Diéu trj cholesteatoma 13 phiu thuat, myc tiéu la 1ay bé hoan
toan biéu mo vay dé han ché ti da kha ning tai phat. Myc tiéu quan
trong nhat ctia phau thuat 13 1dy triét dé bénh tich, sau d6 méi dén muc
tiéu bao ton va ti tao suc nghe. Hai ky thuat khoét chiim 1a phau thuét
kin giit lai thanh sau ng tai va phau thuat ho 13y di thanh sau dng tai.
1.4. Cholesteatoma tai phat
Bao gdm cholesteatoma ton du (residual cholesteatoma) va
cholesteatoma tai dién (recurrent cholesteatoma). Cholesteatoma ti
phat véi ti 1 cao sau phau thuat kin. Cholesteatoma tai phat & tré em
cao hon so véi nguoi 1on.
Chan doan cholesteatoma tai phat dua trén 1am sang va soi tai, tuy
nhién sau cac phau thuat kin thi gap nhiéu khé khan.
Diéu trj cholesteatoma tai phat 1a phau thuat. Néu nhu ton thwong khu
trii c6 thé thuc hién phau thuat kin, con néu nhu tén thuong lan rong
thi thuong thyc hién phau thuat hé.
1.5. Chén dosn hinh anh ciia cholesteatoma
1.5.1. X quang thuong quy

Cung cip it thong tin, ngay cang it dugc sir dung.
1.5.2. Cit I6p vi tinh

Cit 16p vi tinh rat co gia tri d6i voi chan doan cholesteatoma
trudc md lan dau, nhung khong c6 gié tri chan doén tai phat.
1.5.3. Cong huwing tr

D6i vai cholesteatoma lan dau, CHT dugc chi dinh khi nghi
ngo cholesteatoma co bién chuing tai trong hodc noi so.

CHT c¢6 gia tri cao trong chan doan cholesteatoma tai phat,
ddc biét 1a chudi xung Diffusion (DWI) khong EPI nhu la DWI
HASTE.

1.6. Tinh hinh nghién ciru cholesteatoma trong nwéc

Nim 1957: Nguyén Niang Ky dé cap hinh anh ciia cholesteatoma trén
phim chup Schiiller. Ndam 1996: Nguyén Thu Huong budc diu tim
hiéu vé cholesteatoma trong viém tai xuong chiim man tinh ing dung
trong chan doan bénh. Nam 2000: Nguyén T4n Phong, mot gia thuyet
ve cholesteatoma ti. Nam 2001: Cao Minh Thanh nghién ctru vé dédc
diém 1am sang, can lam sang ciia viém tai giita man c6 ton thuong
xuong con tai vién Tai Miii Hong Trung Uong. Nim 2005: Nguyén
Xuan Nam, nghién ciru vé dic diém 1am sang va hinh anh CT scan cia
cholesteatoma tai. Nam 2006: Lé Van Khang, nghién ctru vé dac diém
hinh anh cat 16p vi tinh cta viém tai giita man tinh ¢ cholesteatoma.
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Nim 2011: Nguyén Anh Quynh, nghién ctru dac diém 1am sang, can
lam sang va danh gia két qua diéu tri viém tai cholesteatoma & tré em.
Nam 2013: Bui Tién Thanh, nghién ctru dic diém 1am sang, thinh luc
va chan doan hinh anh cholesteatoma tai thir phat. Nam 2014: Nguyen
Tan Phong, nghién ctru chan doan cholesteatoma tai tiém 4n qua noi
soi, cit 16p vi tinh d6i chiéu voi két qua phiu thuat. Nam 2014:
Nguyén Thu Huwong, danh gia két qua phiu thuat viém tai
cholesteatoma thi 1 vé6i ky thuat kin. Nam 2017, Nguyén Thu Huong,
nghién ciru ddc diém 1am sang, can 1am sang va danh gia két qua phau
thuat viém tai giita cholesteatoma tai phat.

Hién tai van chua c6 nghién clru nao trong nudc ndi vé vai tro cia
cong huong trong chan doan cholesteatoma n6éi chung va
cholesteatoma tai phat ndi riéng.

1.7. Céc nghién ciru nwéc ngoai vé vai tro ciia chan doan hinh anh
trong chin doan cholesteatoma tai giira tai phat

Nam 1992: Wake M nghién ctru kha nang phat hién cholesteatoma tai
phat bang CLVT sau phiu thuét kin, cho két luan rang CLVT thét bai
trong viéc phat hién cholesteatoma tai phat.

Nim 2000: Theo Blaney SP va cong su, cho thdy CLVT khéng c6 gia
tri trong chén doan cholesteatoma tai phat, d6 nhay 1a 43,8% va d¢ dac
hi¢u 1a 51,3%.

Nam 1999: Vanden Adeele D cho tha”iy két qua chudi xung T2W trudc
tiém va T1W sau tiém thudc can quang chi phii hop v6i phau thuat & ti
1& thp 1a 50% va 61%, do d6 khong thé thay thé dugc phiu thuat thi
hai dé tim xem c6 cholesteatoma tai phat hay khong.

Nam 2001: Kimitsuki T nghién ctru cho thdy CHT véi thudc can
quang cé gia tri trong viéc phan biét cholesteatoma v&i cac to chirc
phin mém bénh 1y khac sau phau thuat kin. Tuy nhién CHT khong thé
thay thé phdu thuét thi hai dé chan doan cholesteatoma tai phat.

Hai nghién ciru trén khong sir dung chudi xung diffusion va tiém thudc
d6i quang tir chup & thi sém, khong chup & thi mudn.

Nam 2005: Ayache D, nghién ciru vai trd cia TIW sau tiém thude doi
quang tu chyp mudn (delayed postcontrast magnetic resonance
imaging — PDI) trong phat hién cholesteatoma sau phau thuat kin. Do
nhay 1a 90%, d6 dac hiéu la 100%, gia tri du bao duwong tinh 100% va
gia tri du bao am tinh 1a 92%. Chudi xung PDI d4ng tin cdy trong viéc
phat hién cholesteatoma tai phat v6i kich thudc nho nhit 1a 3mm.
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Nam 2006: Nhom tac gia Vercruysse JP, De Foer B va cong su
nghién ciru gia tri cia chudi xung khuéch tan diffusion-weighted
imaging echo planar imaging (DWI EPI) trén hai nhom bénh nhén
cholesteatoma: Nhéom mé 1an 1 ¢6 do nhay (Sn) = 81%, d¢ dac hiéu
(Sp) = 100%, gia tri du bao duong tinh (PPV) = 100%, gia tri du bao
am tinh (NPV) = 40%. Nhom mé lan 2 ¢6 Sn = 12,5%, Sp = 100%,
PPV =100%, NPV = 72%. Két qua nay cho thdy DWI EPI c6 gia tri
tét hon & cholesteatoma lan dau, nhung c6 do nhay thip v6i nhom
cholesteatoma tai phat.

Niam 2008: Venail F di so sanh chudi xung khuéch tan DWI EPI va
DPI dé phat hién cholesteatoma tai phat. Su dong thuan giira céc bac
sy doc két qua cao hon & chudi xung DWI (kappa = 0.81) so v&i chudi
xung DPI (kappa = 0.51). DWI EPI ¢6 Sn = 60%, Sp = 72,73%, PPV =
80%, va NPV = 50%. DPI c6 Sn = 90%, Sp = 54,55%, PPV = 78,26%,
va NPV = 75%. Chudi xung DWI dic hiéu hon nhung kém nhay hon
so v&i chudi xung DPI. Két qua nay co thé cho phép giam dugc nhiing
phiu thuat khong can thiét.

Nim 2010: De Foer D va cong su so sanh chudi xung DWI khong EPI
chinh 14 chudi xung DWI HASTE (half Fourier acquisition single-shot
turbo spin-echo) v&i DPI trong viéc phat hién cholesteatoma tai giita.
DPI ¢6 Sn = 56,7%, Sp = 67,6%, PPV = 88,0% va NPV = 27,0%. Cac
gié tri chan doan cia DWI HASTE cao hon nhiéu véi: Sn = 82,6%, Sp
= 87,2%, PPV = 96,0% va NPV = 56,5%. Ddng thoi ciing khong c6 sur
khac biét khi phdi hop giita hai chudi xung Diffusion HASTE va TIW
tiém thudc & thi mudn so véi chudi xung Diffusion HASTE don doc.
Tac gia khuyén cao rang chi cin s dung chudi xung Diffusion
HASTE mét minh ciing c6 gia tri tdt trong chan doan cholesteatoma.
Nam 2011: Jindal M va cong su, trong nghién ciru phén tich téng hop
vai ¢ 16 nghién ctru, cho thdy DWI khong EPI dang tin cdy hon DWI
EPI trong phat hién cholesteatoma tai phat vdi Sn = 91%, Sp = 96%,
PPV =97% va NPV = 85%.

Nam 2016: Van Egmond SL va cdng su, trong mot nghién cuu phan
tich téng hop vé gia tri cia DWI khong EPL: D6i voi nhoém
cholesteatoma nguyén phat Sn = 83%-100%, Sp = 50%-100%, PPV =
85%-100%, va NPV = 50%-100%. Dbi v6i nhém cholesteatoma tai
phat Sn = 80%-82%, Sp = 90%-100%, PPV = 96%-100%, NPV =
64%-85%. Két luan cho thay chudi xung khuéch tan DWI khong EPI
¢6 gia tri cao trong chan doan cholesteatoma nguyén phat va tai phat.
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Khuyén cao s dung DWI khong EPI dé theo ddi tai phat
cholesteatoma & bénh nhan sau md. Pong thoi khuyén céo c6 thé su
dung DWI khéng EPI dé giup c6 duoc chan doan cholesteatoma
nguyén phat khi con nghi ngo.

1.8. Chudi xung khuéch tan diffusion

1.8.1. Chuéi xung khuéch tan diffusion va mét sé iing dung

Cong huong tir khuéch tan cung cap hinh anh duya trén sy khac nhau
vé murc d6 khuéch tan ciia phan tir nudc trong cac co quan. Khuéch tan
phan anh sy dao dong nhiét ciia phan tir nudc, con goi la chuyén dong
Brown. Su khuéch tan phu thudc vao nhiéu yéu t6 bao gém: loai phan
tir khao sat, nhiét do va ciu tric. Hinh anh khuéch tan DWI duoc ap
dung nhiéu trong bénh 1y cac co quan khac nhau nhu: than kinh, tai
miii hong, co xuong khép, 16ng nguc, b _bung, tiéu khung...dong gop
nhiéu gié tri quan trong cung vdi cdc chudi xung thuong quy.

1.8.2. Chuéi xung khuéch tin wng dung trong chin dodn
cholesteatoma tai giiia tdi phdt

Cholesteatoma ting tin hiéu trén chudi xung DWI. Tang tin hi¢u trén
DWI duoc cho 1a do hiéu tmg T2W hodc do han ché khuéch tan cia
phan tir nude trong cholesteatoma. Cac ton thuong khéc trong tai giita
nhu té chtre x0, u hat, t6 chirc viém ... khong tang tin hiéu trén DWI.

Chudi xung DWI EPI tt cho viéc phat hién cholesteatoma véi kich
thude 16n hon 5 mm, nhung véi cholesteatoma nho hon thi gap kho
khan.

Chudi xung Diffusion HASTE thuéc nhém khong EPL. Chudi xung
nay c6 do phan giai cao hon, d6 day 16p cit mong hon, khong c6 nhidu
anh & viing xuong thai duong, ¢6 thé phat hién duoc cholesteatoma tot
hon, dac biét 1a cholesteatoma co kich thudc nho, tir 2-3mm.

1.8.3. Nguyén Iy chuéi xung Diffusion EPI va Diffusion HASTE

O xung DWI EPI st dung gradient chénh tir bat tat lién tuc véi do 16n
cta gradient bang nhau nhung ngugc hudng nhau dé dién dit lidu vao
toan bo khoang k v6i 1 1an phat xung kich thich RF90. Do st dung
gradient chénh tu dé thu tin hi€u nén xung DWI EPI c6 mot ) nhuoc
diém nhu 1 nhidu anh do tir trudng khong dong nhit, dic biét & nhing
khu vyc gidp ranh giita xwong va khi nhu ving thong bao chiim, xoang
ham mat, mic do nhiéu anh do tir truong khong déng nhét nay ty 1€
thuan voi d6 16n cia gradient chénh tir do vay khong thé sir dung
gradient chénh tir c6 d6 16n qua cao (ma tran 16n) dan dén viéc anh thu
dugc co6 do phan giai thép, mot han ché nira 1a thu dudi T2 van dién ra
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trong qua trinh thu tin hiéu cho nén tin hiéu ¢ xung nay 1a yéu do do6
khong thé cét nhiing 16p mong, mot nhuoc diém cubi cung 1a DWI EPI
hién nay chi cit theo hudng axial do vdy ciing han ché danh gia méi
lién quan cia ton thuong nam trong hom nhi va cic cdu tric xung
quanh.

DWI HASTE gidng xung DWI EPI & giai doan tao tin hiéu nhung giai
doan thu tin hiéu mot chudi cac xung RF180 dugc sir dung dan xen
gitra mdi 1an thu tin hiéu dién vao 1 hang cua khoang k dé khic phuc
nhiéu anh do chénh léch tir truong giong nhu & xung spin echo, do dé
DWI HASTE d3 han ché duoc nhitng nhiu anh ¢ ving xuong d4, hon
nira cach dién dir liéu vao khoang k ciing khac xung DWI EPI, dit liéu
chi dién vao mot nira khoang k, mét nira con lai do tinh dbi xung cua
khoang k nén co thé woc lugng bang thuat toan do vy van giit dugc
cuong do tin hiéu manh nhu ¢ xung spin echo ma thoi gian thu tin hiéu
giam 1 ntra.

Str dung chudi RF180 & giai doan thu tin hiéu lam giam nhiéu anh do
chénh 1éch tir truong cho nén xung DWI HASTE c6 thé st dung ma
trén 16n, anh c6 d¢ phan giai cao hon so véi xung EPI-DWI va c6 thé
giam d6 day 16p cit toi 2mm dé phat hién nhimg ton thuong nho. Mot
vu diém nita ciia xung DWI HASTE 1a do da han ché duoc nhiéu anh
do chénh Iéch tir truong nén DWI HASTE ¢6 thé thuc hién & mat cét
coronal dé danh gia cac mdi twong quan giita ton thuong va cdu trac
xung quanh, dic biét 1a nhimg ton thuong & thugng nhi.

CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Nghién ctru gom nhimg bénh nhan c6 tién sir di dwoc phau thuat
xwong chiim vi cholesteatoma (bao gdm céa phau thuét kin va hé) vao
vién phau thuat vi nghi ngd tai phat cholesteatoma hodc phau thuat thi
hai. Tét ca cac bénh nhan duoc chup cong huong tir trude md. Két qua
cong huong tir duge dbi chiéu voi két qua phau thuat.

2.1.1. Tiéu chuin lwa chon

- Tudi: moi ltra tudi.

- Gi6i: ca hai gidi nam va nii.

- C6 tién sir cholesteatoma va di duoc didu tri phau thuat

-bén phau thuat thi hai theo hen hoic c6 triéu ching

- Pugc chup CHT ddy du cac chudi xung thim kham cholesteatoma:
T2W (CISS), TIW trudce tiém, Diffusion EPI, DPI, Diffusion HASTE.
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- Bugc phiu thuat, c6 ghi chép day du vé tén thuong va mic do xam
lan.
- Bénh tich nghi ngo cholesteatoma durgc 1am giai phau bénh.
- Két qua cong hudng tir duoc dbi chiéu véi két qua phiu thuat va mo
bénh hoc
2.1.2. Tiéu chudn logi trir
- Bénh an khong day du
- Chét luong chup CHT khong tbt, ¢ nhidu anh do di vat hodc bénh
nhan cir dong trong qua trinh chup.
- Sau tiém chup khong du mudn, tir 30 — 45 phit.
- Bénh nhan chi diéu tri ndi khoa
- Cholesteatoma md lan dau
2.2. Phuwong phap nghién ciu
2.2.1. Thiét ké nghién ciru
Nghién ctru mé ta cit ngang, ddi chiéu két qua CHT vé chan doan
cholesteatoma tai phat voi két qua phau thuat, tir d6 tinh gia tri ciia cac
chudi xung ctia CHT trong chén doan cholesteatoma tai phat.
2.2.2. Co miu
C& mau thuan tién, g6m c6 45 BN véi 45 tai duoc diéu tri.
2.2.3. Thoi gian va dia diém nghién ciru
Thoi gian nghién ctru ttr 1 /7 /2011 t61 31/ 12/ 2015.
2.2.4. Trang thiét bi nghién civu
Céac bénh nhan duoc chup trén may CHT 1,5 Tesla Magnetom Essenza
hoac 1,5 Tesla Magnetom Avanto, cua hang Siemens, Dirc.
2.3. Quy trinh chup cdng hwéng tir
2.3.1. Cac chéng chi dinh chup cong hwong tir
Ra soat cac chong chi dinh cia CHT
2.3.2. Chudn bi bénh nhan:
- Hoi vé tién sir bénh, tién st di ung.
- Giai thich cho bénh nhan vé: quy trinh chyp.
2.3.3. Cdc chudi xung
Chudi xung dinh vi va cac chudi xung tham kham cholesteatoma.
Két qua CHT sé& dugc dbi chiéu véi két qua phau thuat (PT)
Bang tinh cac gia tri ctia cic chudi xung cong hudng tir
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z | atc | b+d | n

Két qua PT Khoéng
Két qua CH Cholesteatoma cholesteatoma x
Cholesteatoma a b atb
Khoéng cholesteatoma c d c+d

Trong do: . )

- a la s0 truong hop ca CHT va PT d€u chan doén la cholesteatoma,
chinh 1a s6 truong hop duong tinh that.

- b 1a 0 truong hop CHT chan doan cholesteatoma nhung PT khong
phai la cholesteatoma, chinh la sO truong hop duong tinh gia.

- ¢ 1a s truong hop CHT chén doan khong phai 1a cholesteatoma
nhung khi PT két qua 1a cholesteatoma, chinh 1a s0 truong hop am tinh
gia. i

- d 1a 6 truong hop CHT chan doan khong phai la cholesteatoma va
két qua PT ciing khong phai 1a cholesteatoma, la s6 trudong hop am
tinh that.

Tu do tinh ra dugc cac gia tri:

- PO nhay Sn = —— x 100%: Ti ¢ CHT phit hién duge sb
cholesteatoma trén tong sé bénh nhan cholesteatoma.

- b6 dac hiéu Sp = % x 100%: Ti 1é CHT kh?mg dinh 1a khong
cholesteatoma trén tong so bénh nhan khong cholesteatoma.

- Gid tri dg bao duong tinh: PPV = ﬁ x 100%: Ti 1& sb
cholesteatoma thyc sy trén tong so truong hop duong tinh trén CHT.

- Gia tri du bao am tinh NPV = %x 100%: Ti 1& s6 truong hop
khong phai cholesteatoma trén tong sO trudng hop am tinh trén CHT.

- Ti 18 chan doan ding = x 100%

_atd
atb+c+d

- Ti 1é chén doan sai = x100%

b+
atb+c+d
Gi4 tri chan doan cholesteatoma tai phat co thé dugc tinh riéng 1¢ theo
timg chudi xung hogc phdi hop cac chudi xung véi nhau:
- Gia tri chudi xung DWI EPI, DPI, DWI HASTE.
- Gia tri chudi xung DWI EPI phdi hop véi DPI, DWI EPI phdi hop
v6i DWI HASTE, DWI HASTE phéi hop véi DPI
Khi phdi hop hai chudi xung dé chan doan thi chi can mot chudi xung
hoic ca hai chudi xung co6 dic diém cua cholesteatoma cling chan doan
1a cholesteatoma, dé tang d6 nhay, tranh bd sot cholesteatoma tbi da.
2.5. Thu thap va xir Iy s6 liéu



11

S6 liéu duoc thu thap theo bénh an nghién ctru.
Ma hoa, xir I trén phian mém thong ké SPSS 20.0 theo cac thuat toan.
2.6. Pao dirc nghién ciru
Tét ca bénh nhan trong nghién ciru déu duoc giai thich va dong y
ty nguyén tham gia, khong bit budc bénh nhan. Cac thong tin
riéng ctia bénh nhan trong hd so hoan toan bao mat va chi sir dung
cho nghién ctru.
Dé cuong nghién ciru dugc théng qua boi hoi dong xét duyét
cua truong Pai hoc Y Ha Noi, Bo Gido duc va Pao tao quyét dinh.
Nghién ciru dugec Bénh vién Bach Mai, Vién Tai Miii Hong
Trung wong va Truong Pai hoc Y Ha No6i chép nhan.

CHUONG 3: KET QUA NGHIEN CUU
3.2. Pic diém hinh inh cng hwéng tir ciia cholesteatoma
C6 33 truong hop co cholesteatoma tai giira tai phat trong tong s6 45
truong hgp. Dudi day 1a dac diém hinh anh CHT cua 33 truong hop
cholesteatoma tai giira tai phat
3.2.1. Tin higu ciia cholesteatoma trén chuéi xung TIW
- Cholesteatoma chu yéu 1a dong tin hiéu trén T1W, chiém 63,6%.
- Giam tin hiéu trén chudi xung T1W chiém 30,3%.
- Tang tin hiéu trén T1W c6 6,1%.
3.2.2. Tin higu ciia cholesteatoma trén chuéi xung T2W
- Cholesteatoma chu yéu l1a tang tin hiéu trén T2W, cb6 26/33 BN,
chiém 78,8%.
- C6 7/33 truong hop ddng tin hiéu trén T2W, chiém 21,2%.
3.2.3. Tin higu ciia cholesteatoma trén chuéi xung DWI EPI
- Tat ca 33 trudong hop cholesteatoma déu ting tin hiéu trén hinh anh
b1000 nhung chi c6 17/33 (51,5%) truong hop c6 kém theo gidm tin
hiéu trén ADC (c6 han ché khuéch tan thuce su).
- C6 16/33 trudng hop ting tin hiéu trén ADC (khong han ché khuéch
tan), chiém 48,5%.
3.2.4. Tin hi¢u ciia cholesteatoma trén chuéi xung DPI
- Khong ngdm thude c¢6 20 BN, chiém 60,6%.
- Ngém thudc sau tiém c6 13 BN, chiém 39,4%.
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3.2.5. Tin higu ciia cholesteatoma trén chuéi xung DWI HASTE

- Cholesteatoma c6 28/33 BN ting tin hiéu trén DWI HASTE, chiém
84,8%.

- C6 5/33 BN ddng tin hiéu trén DWI HASTE, chiém 15,2%.

3.2.6. Tin hiéu chubi xung TIW theo nhém kich thwéc

cholesteatoma ~
Bang: Tin hiéu chuoi xung T1W theo nhom kich thuéc

Cholesteatoma
<5mm > 5 mm Téng P
n % n %

Tin Tang 2 13,3 0 0,0 2
hiéu Béng 12 80,0 9 50,0 21 0.06
Tl Giam 1 6,7 9 50,0 10 ’

Tong 15 100% 18 100% 33

Nhén xét:

- Khong c6 mbi lién quan c6 ¥ nghia thong ké giita tin hiéu trén chudi
xung T1W véi cholesteatoma theo hai nhom kich thudc (p = 0.06).
- Cholesteatoma & nhéom < 5mm cé 80% déng tin hiéu trén T1W,
nhém > Smm c6 50,0% ddng tin hiéu va 50,0% giam tin hiéu trén
T1W.
3.2.7. Tin higu chuéi xung T2W theo nhém kich thwéc
cholesteatoma

Bang: Tin hiéu chudi xung T2W theo nhém kich thudc

Cholesteatoma
<5mm > 5 mm Téng p
n % n %
Tin hiéu | Tang | 13 86,7 13 72,2 26
T2W Dong | 2 13,3 5 27,8 7 0.283
Tong 15 100% 18 100% 33

Nhén xét:
- Khéng ¢6 mbi lién quan c6 ¥ nghia théng ké giira tin hiéu trén chudi
xung T2W véi cholesteatoma theo hai nhom kich thudce (p = 0.283).
- Ca hai nhém déu chu yéu 1a ting tin hiéu trén T2W, nhém < 5Smm cb
86,7% va nhom > Smm c6 72,2% tang tin hi€u trén T2W.
3.2.8. Tin hiéu DWI EPI theo nhom kich thwoc cholesteatoma

Bang: Tin hi¢u chudi xung DWI EPI theo nhom kich thuréc
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Cholesteatoma
<5mm >5 mm Téng p
n % n %
Tin hiéu | Khong han ché 14 93,3 2 11,1 16 | <0,01

DWILEPT MHan ché khuéch tan | 1 67 | 16 | 89 | 17

Tong 15 | 100% | 18 | 100% 33
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- Nhém cholesteatoma < Smm ¢6 66,7% tang tin hi¢u, trong khi do
nhom cholesteatoma > Smm c6 100% tang tin hi¢u trén DWI HASTE.
3.3. Gia tri cong huwong tir trong chin doan cholesteatoma tai giira
tai phat

3.3.1. Gid tri chuéi xung Diffusion echo planar imaging (DWI EPI)
Bang: Gi4 tri chin do4n cholesteatoma tai phat ciia DWI EPI

Nhén xét:

- C6 mbi lién quan gitra tin hi¢u trén DWI EPI véi cholesteatoma theo

hai nhom kich thudc co ¥ nghia théng ké (p < 0,01)

- Trong nhom cholesteatoma < Smm c¢6 93,3% khong han ché khuéch

tan, ngugc lai trong nhom > 5mm c6 88,9% han ché khuéch tan.

3.2.9. Tin higu chuéi xung DPI theo nhém kich thuéc cholesteatoma
Bang: Tin hi¢u chudi xung DPI theo nhém kich thudc

Két qua phau thuat
Cholesteatoma Khong 2
cholesteatoma
DWI | Cholesteatoma 17 0 17
EPI Khong 16 12 28
cholesteatoma
> 33 12 45
Nhén xét:

Gia tri chan doan cholesteatoma tai giira tai phat cia DWI EPI: Sn =
51,5%; Sp = 100%; PPV = 100%; NPV = 42,9%; Ac = 64,4%.
3.3.2. Gid tri chuéi xung TI sau tiém thuéc & thi mugn (DPI)

Bang: Gia tri chin doan cholesteatoma tai phat ctia chudi xung DPI

Cholesteatoma
< 5mm > 5 mm Tong p
n % n %
Tin hi¢u | Khéng ngam 3 20,0 17 | 94,4 20 |<0,01
DPI Ngam thuoc 12 80,0 1 5,6 13
Tong 15 | 100% | 18 | 100% 33
Nhén xét:

- C6 mbi lién quan c6 ¥ nghia thong ké giita tin hiéu cholesteatoma

trén chudi xung DPI theo hai nhém kich thuéc (p < 0,01)

- Nhém cholesteatoma > 5mm c6 94,4% cholesteatoma khong ngdm

thudc, trong khi d6 & nhém < 5mm chi ¢6 20,0% khong ngim thube

3.2.10. Tin hiéu DWI HASTE theo nhom kich thudc cholesteatoma
Bang: Tin hi¢u chudi xung DWI HASTE theo nhém kich thuéc

Cholesteatoma Toéng | p

<5mm > 5 mm
n % n %

Két qua phau thuat Y
Cholesteatoma Khong
cholesteatoma
DPI | Cholesteatoma 20 5 25
Khong 13 7 20
cholesteatoma
> 33 12 45
Nhén xét:

Gi4 tri chan doan cholesteatoma tai giita tai phat cia DPI: Sn = 60,6%;
Sp = 58,3%; PPV = 80,0%; NPV = 35,0%; Ac = 60%.
3.3.3. Gid tri ciia chudi xung DWI HASTE

Bang: Gia tri chin doan cta chudi xung DWI HASTE

Tin hiéu | Tang | 10 66,7 | 18 | 100,0 | 28
DWIHASTE [ pong | 5 333 | 0 | 00 5 (0013

Tong 15 100% | 18 | 100% | 33

Nhan xe:t:
- C6 mai lién quan gitra tin hiéu DWI HASTE voi cholesteatoma theo
hai nhém kich thude c6 ¥ nghia thong ké (p < 0,05).

Két qua phau thuat >
Cholesteatoma Khoéng
cholesteatoma
DWI Cholesteatoma 28 0 28
HASTE | Khong 5 12 17
cholesteatoma
> 33 12 45

Nhan xét:
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Gia tri chan doan cholesteatoma tai giita tai phat ctia chudi xung DWI
HASTE: Sn = 84,8%; Sp = 100%; PPV = 100%; NPV = 70,5%; Ac =
88,9%.
3.3.4. Gid tri ciia chuéi xung DWI EPI phéi hop véi DPI

Bang: Gi4 trj chin dodn cta chudi xung DWI EPI phi hop véi DPI

Két qua phau thuat >
Cholesteatoma Khoéng
cholesteatoma
DWI Cholesteatoma 20 5 25
EPI va | Khéng 13 7 20
DPI cholesteatoma
> 33 12 45
Nhan xét:

Gia tri chan doan cholesteatoma tai giira tai phat cia DWI EPI phbi

hop véi DPI: Sn = 60,6%; Sp = 58,3%; PPV = 80,0%; NPV = 35,0%;

Ac = 60,0%.

3.3.5. Gid tri ciia chuéi xung DWI HASTE phéi hop véi DWI EPI
Béng: Gia trj ctia chudi xung DWI HASTE phdi hop véi DWI EPI

Két qua phau thuat
Cholesteatoma Khong 2z
cholesteatoma
DWI Cholesteatoma 28 0 28
HASTE va | Khong
DPI cholesteatoma 3 12 17
> 33 12 45
Nhén xét:

Gi4 tri chan doan cholesteatoma tai giita tai phat cia DWI HASTE
phéi hop voi DWI EPI tuong ty nhu DWI HASTE don thuan: Sn =
84,8%; Sp = 100%; PPV = 100%; NPV = 70,5%; Ac = 88,9%.
3.3.6. Gid tri ciia chuéi xung DWI HASTE phéi hop véi DPI

Bang: Gia tri chan doan cia DWI HASTE phbi hop véi DPI

Két qua phau thuat
Cholesteatoma Khong 2
cholesteatoma
DWI Cholesteatoma 29 5 34
HASTE va Khong 4 7 11
DPI cholesteatoma
> 33 12 45
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Nhan xét:
Gi4 tri chin doan cholesteatoma tai giira tai phat cua chudi xung DWI
HASTE phdi hop véi DPI: Sn = 87,9%; Sp = 58,3%; PPV = 85,3%;
NPV = 63,6%; Ac = 80,0%.

Chuong 4: BAN LUAN

4.2. Pic diém hinh inh cdng huéng tir ciia cholesteatoma
4.2.1. Tin hi¢u ciia cholesteatoma trén chudi xung TIW

Hinh anh chudi xung TIW cua cholesteatoma: dong tin hiéu
63,6%, giam tin hi¢u 30,3% va tang tin hi¢u 6,1% so vdi nhu mo nao.
Theo K Barath hinh anh cholesteatoma trén TIW khong dic hiéu,
thuong 1a giam va dong tin hiéu, khong thé phan biét dugc véi to chirc
x0, viém, dich tiét.
4.2.2. Tin hiéu ciia cholesteatoma trén chuéi xung T2W

Hinh anh cholesteatoma trén chudi xung T2W: chu yéu ting
tin hiéu chiém 78,8%, c6 21,2 % déng tin hiéu trén T2W. Theo K
Barath ciling nhu A Fontaine hinh anh cholesteatoma trén T2W khong
ddc hiéu, cac ton thuong nhu cholesteatoma, td chirc xo, u hat, dich
viém déu tang tin hiéu trén chudi xung nay.
4.2.3. Tin hi¢u cia cholesteatoma trén chuéi xung DWI EPI

Tin hiéu cholesteatoma trén chudi xung DWI EPI: 100%
cholesteatoma tai phat ting tin hiéu trén anh DWI. Trong s6 d6 c6
51,5% giam tin hiéu trén anh ADC tirc 1a c6 han ché khuéch tan thuc
su. Nhom con lai ¢ t6i 48,5% co tang tin hi¢u trén anh ADC, titc 1a sy
tang tin hi€u ctia nhém nay trén anh DWI 1a do hiéu ung T2W chu
khong phai do han ché khuéch tan. Vi vay khi xem anh DWI thi lu6n
[udn phai xem cung anh ADC.
Theo nghién ctru cua Vercruysse JP, cholesteatoma tai phat tang tin
hiéu trén DWI EPI 1a 12,5%, tirc 1a DWI EPI chi phat hién dwoc 1/8
truong hop. Cling trong nghién clru cia tac gia nay dbi v6i nhom
cholesteatoma chua mé, ti 1¢ cholesteatoma tang tin hiéu trén DWI EPI
1a 81,6%. Diéu nay dugc giai thich 1a cholesteatoma & nhom tai phat
¢6 kich thudc nho, chi c6 mot cholesteatoma 16n nhat 1a 6mm phat
hién dugc trén DWI EPI, con lai 7/8 cholesteatoma tai phat khong phat
hién dugc trén DWI EPI déu co6 kich thudec < 4mm. Con nhoém
cholesteatoma 1an dau c6 kich thudce 16n hon, tir 5 - 21mm.
Nhu vay két qua nghién ctru cia ching t6i co ti 18 ting tin hiéu
cholesteatoma tai phat trén DWI EPI cao hon do kich thu¢c trung binh
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cholesteatoma tai phat trong nghién curu ctia ching t6i cao hon, trung
binh 9,2 mm + 7,1mm. Khi kich thudc cholesteatoma 16n hon s€ duoc
phat hién t6t hon trén chudi xung DWI EPL
4.2.4. Tin hi¢u ciia cholesteatoma trén chubi xung DPI
Tin hiéu ciia cholesteatoma tai phat trén chudi xung DPI: co
60,6% khong ngdm thudc ¢ thi muén va 39,4% ngém thubc & thi
mudn.
Két qua nghién ctru ciia chung toi twong tu Vol két qua nghién ciru cua
De Foer D, ti 1& cholesteatoma khong ngdm thudc ¢ thi mudn la
56,7%. Nghién ciru cia A Fontaine, cholesteatoma tai phat co ti 1€
khong ngdm thudc trén DPI 14 66,67%. Tuy nhién khac so vé6i két qua
nghién ciru ciia D. Ayache, cholesteatoma tai phat sau mo co ti 18
khong ngdm thude 1a 90%, do trong nghién ciru ciia D. Ayache kich
thudc cua cholesteatoma 16n hon, chi c6 2/19 (10,5%) cholesteatoma
nhd hon 3 mm, va 2 cholesteatoma nay khong phat hién duoc trén
chudi xung DPIL Trong nghién ctru clia ching t6i c6 6/13 (18,2%)
cholesteatoma nhé hon 3mm. Cholesteatoma khong c6 mach méu nén
khong ngdm thudc sau tiém ¢ thi som ciing nhu thi mudn. Tuy nhién
d6i v6i cac cholesteatoma nho s& khong boc 16 dwoc trén DPI va bi ton
thwong xung quanh ngam thudc che 1ap.
4.2.5. Tin hi¢u ciia cholesteatoma trén chuéi xung DWI HASTE
Cholesteatoma tai phat tdng tin hiéu trén DWI HASTE la
84,8%, dong tin hiéu 1a 15,2%. Két qua nay phu hop véi két qua
nghién ctu cia A Fontaine, ti I¢ cholesteatoma tang tin hi¢u trén DWI
HASTE 1a 83,33%. Két qua nghién ctru cia De Foer D, ti 1¢
cholesteatoma tang tin hi¢u trén DWI HASTE la 82,6%.
4.2.6. Tin hiéu chudi xung TIW theo nhém kich thuéc cholesteatoma
Khong c6 su khac biét c6 ¥ nghia thong ké vé hinh anh cta
cholesteatoma trén chudi xung TIW theo hai nhém kich thudc:
Cholesteatoma & nhéom < 5mm cd 80% dong tin hiéu trén TIW.
Cholesteatoma ¢ nhom > Smm c¢6 50,0% déng tin hiéu va 50,0% giam
tin hiéu trén TIW. Nhu vay chudi xung T1W khong dic hiéu trong
viéc chan doan cholesteatoma, ca & nhom kich thue nhd va nhom
kich thudc 16n. Chi trong truong hop T1W tang tin hiéu thi hudng téi
1a ton thuong u hat cholesterol.
4.2.7. Tin hiéu chudi xung T2W theo nhém kich thuéc cholesteatoma
Tin hi€u cholesteatoma trén T2W khong c6 su khac biét gitra
hai nhéom kich thudc: nhém < Smm c6 86,7% va nhom > Smm co

18

72,2% tang tin hi¢u trén T2W. Ciing nhu chudi xung TIW, T2W
khong dac hi€u trong viéc chan doan cholesteatoma trong ca hai nhom
kich thudc. Cac loai ton thuong ¢ tai giita sau md nhu: cholesteatoma,
u hat cholesterol, t6 chirc xo, dich viém déu tang tin hi€u trén T2W.
4.2.8. Tin hi¢u chudi xung DWI EPI theo nhém kich thwéc

C6 su khac biét c6 y nghia théng ké vé& hinh anh
cholesteatoma trén chudi xung DWI EPI theo hai nhém kich thuée:
Trong nhém < 5mm c6 93,3% cholesteatoma khong han ché khuéch
tan, ticc 1a DWI EPI chi phat hién dugc 6,7% cholesteatoma (han ché
khuéch tan). Nguoc lai trong nhém > 5mm c6 88,9% cholesteatoma
han ché khuéch tan, day chinh 1a ti 1€ cholesteatoma dugc phat hién.
Nhu vay DWI EPI ¢6 kha ning phat hién t6t cholesteatoma véi kich
thude > Smm, con véi cholesteatoma < Smm thi kha nang phat hién
ctia DWI EPI rat han ché.
Két qua nghién ctru ciia ching toi phu hop véi nghién clu cua
Vercruysse JP: v6i cholesteatoma < 5Smm thi DWI EPI phat hién
duoc 1a 12,5%, con véi cholesteatoma > Smm thi DWI EPI phat hién
duoc 1a 81,6%.
4.2.9. Tin hi¢u chudi xung DPI theo nhém kich thuwdc cholesteatoma

C6 su khac biét co y nghia théng ké vé ti 1& khong ngam thude
cua cholesteatoma ¢ thi mudn gilta hai nhom kich thudc
cholesteatoma. Nhom cholesteatoma > Smm c6 94,4% cholesteatoma
khong ngém thudc, day chinh 1a ti 1¢ cholesteatoma dugc phat hién béi
chudi xung DPI. Trong khi d6 & nhém cholesteatoma < Smm chi c6
20,0% khong ngam thude, tirc 1a c6 20% cholesteatoma ¢ nhém nay
duoc phat hién boi DPI. Ciing giéng nhu chudi xung DWI EPI, chudi
xung DPI phat hién dugc cholesteatoma ¢ nhoém c6 kich thudc > Smm
t6t hon so v6i nhom kich thuée < 5mm. Theo Venail F: DPI phat hién
dugc cholesteatoma > Smm la 100%, con v&i nhém cholesteatoma <
Smm ti I¢ phat hién duoc cua DPI 1a 84,6%.
4.2.10. Tin hi¢u chuéi xung DWI HASTE theo nhém kich thwéc
cholesteatoma

Cholesteatoma trong nhom c6 kich thudc cholesteatoma <
Smm c6 66,7% tang tin hi¢u trén DWI HASTE, trong khi d6 nhom
cholesteatoma > Smm c6 100% tang tin hi¢u trén DWI HASTE. Nhu
vay kha nang phat hién dugc cholesteatoma trong nhém < 5mm cao
hon hin so voi DWI EPI va DPI. Két qua nghién ctru cia De Foer D
cho thy ti 1& cholesteatoma ting tin higu trén DWI HASTE la 82,6%.
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Chudi xung DWI HASTE da khéc phuc duoc nhiing nhugc diém cua
chudi xung DWI EPI. Vi DWI HASTE c6 thé thuc hién duoc cac lop
cit mong t6i 2mm (DWI EPI 1a 3-4mm), d6 phan giai cao hon, khong
bi nhidu anh & viing xuong thai duong noi c6 nhiéu loai t6 chirc nhu
khi, xuong va phan mém canh nhau.

4.3. Gia tri cong hwéng tir trong chin doan cholesteatoma tai giira
tai phat

4.3.1. Gid tri chuéi xung Diffusion echo planar imaging (DWI EPI)

Gi4 tri chin doan cholesteatoma tai giira tai phat cua chudi xung DWI
EPI: Sn = 51,5%; Sp = 100%; PPV = 100%; NPV = 42,9%; Ac =
64,4%. Nhu vay chudi xung DWI EPI c6 d6 nhay khong cao (Sn =
51,5%), phat hién dugc khoang mdt nira sd truong hop cholesteatoma
tai phat. Chudi xung DWI EPI c¢6 do dic hiéu cao (Sp = 100%), co
nghia 13 tit ca cac truong hop khong phai cholesteatoma thi s& khong
han ché khuéch tan trén DWI EPI. Chudi xung nay ciing c6 gia tri dy
bao duong tinh cao (PPV = 100%): c6 nghia 1a khi DWI EPI han ché
khuéch tan thi chic chin ¢ cholesteatoma tai phat. Nhuoc diém cua
chudi xung nay 1 gi4 tri du bao 4m tinh thap (NPV = 42,9%), c6 nghia
1a c6 ti 16 am tinh gia cao, ¢6 nghia 1 nhiéu trudng hop khong han ché
khuéch tan trén DWI EPI nhung thuc sy van ¢ cholesteatoma.

4.3.2. Gid tri chu6i xung TIW sau tiém thuéc & thi muén (DPI)

Gia trj chin doan cholesteatoma tai giita tai phat cua chudi xung DPI: Sn
= 60,6%; Sp = 58,3%; PPV = 80,0%; NPV = 35,0%; Ac = 60%.

Tuong tu nhu két két qua nghién ctru cia De Boer F: Gia tri cia DPI
trong chan doan cholesteatoma tai phat 1a Sn = 56,7%, Sp = 67,6%,
PPV = 88,0%, NPV = 27,0%. Theo A Fontaine: Chudi xung DPI c6
gia tri 1a Sn = 66,67%, Sp = 50%, PPV = 44,44% va NPV = 71,43%.

4.3.3. Gid tri ciia chuéi xung DWI HASTE

Gia tri chan doan cholesteatoma tai gitra tai phat cia DWI HASTE: Sn =
84,8%; Sp = 100%; PPV = 100%; NPV = 70,5%; Ac = 88,9%.

Theo Foer B trong bai bao nam 2008, nghién ciru ¢6 32 trudng hop,
chuoi xung DWI HASTE c¢6 gia tri chan doan cholesteatoma tai phat
1a Sn= 90%, Sp = 100%, PPV = 100%, NPV = 96%.

Két qua nghién ctru cua De Foer B nhung trong bai bao ndam 2010, véi
$0 lugng bénh nhan 16n hon 1a 120 truong hop, gia tri ciia chudi xung
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DWI HASTE trong chan doan cholesteatoma 1a Sn = 82,6%, Sp =
87,2%, PPV =96,0% va NPV = 56,5%.

Két qua nghién ctru ciia A Fontaine cho thiy gia tri cia DWI HASTE
1a Sn = 83,33%, Sp = 80%, PPV = 71,43% va NPV = 8§,89%.

Két qua nghién ctru tong hop va phan tich cac nghién ctru cua Jindal
M cong bo nam 2011, c6 ket qua gid tri DWI HASTE trén 207 trudng
hop 1a Sn =91,4%, Sp = 95,8%, PPV =97,3% va NPV = 85,2%.

Theo nghién ctru tong hop va phan tich cia Muzaffar nam 2016, c¢6
575 nghién ctru trong d6 c6 27 nghién ciru phu hop, ¢6 727 bénh nhan.
Gia tri cia DWI HASTE 1a : Sn = 89,79% (£ 12,1), Sp = 94,57% (+
5,8), PPV =96,50% (+ 4,2) va NPV = 80,46% (+20,2).

Trong nghién ciru ctia chung toi, o nhay cia DWI HASTE trong chan
doan cholesteatoma tai phat 1a Sn = 84,8% twong ty nhu két qua
nghién ctru De Foer B (nim 2010), c6 Sn = 82,6%. Két qua nghién
ctru cia A Fontaine c6 Sn = 83,33%. Do nhay ctia chudi xung DWI
HASTE phu thudc kich thudéc cholesteatoma. Khi cholesteatoma <
Smm c¢d6 Sn = 66,7%, khi cholesteatoma > 5mm c6 Sn = 100%. Noi
chung kich thuéc cholesteatoma cang 16n thi cang dé phét hién trén
DWI HASTE. Chudi xung nay da khong bé sot cholesteatoma nao co
kich thude > Smm.

Do dac hiéu trong nghién cuu cua ching t6i Sp = 100%, tuwong tu nhu
nghién ciru ctia De Foer B, nam 2008, chudi xung DWI HASTE ¢6 Sp
= 100%. Ciing theo hai nghién ctru tong hop ciia Jindal M va Muzaffar
J, d9 dac hiéu Sp ~ 95%. Day 1a mdt trong hai gia tri t6t nhat cia DWI
HASTE trong chédn doan cholesteatoma. Gi4 tri nay cao (100%) co y
nghia 1a khi khong co cholesteatoma thi c¢6 nghia 14 chic chin s&
khong tang tin hiéu trén chudi xung nay.

Gia tri thu hai dat duoc con sb tdi da trong chén doan cholesteatoma
tai phat ctia chudi xung DWI HASTE la gid tri du bao duong tinh PPV
= 100%. Két qua nay twong ty nhu nghién ctru ciia De Foer B, nim
2008, chudi xung DWI HASTE c6 PPV = 100%. Ciing theo hai nghién
ctru tong hop cua Jindal M c¢6 PPV = 97,3% va Muzaffar J ¢ PPV =
96,5%. Gia tri du bao dwong tinh cao, c6 nghia 1a khi thdy tang tin
hiéu trén DWI HASTE, thi chic chén cé cholesteatoma tai phat. Mot
s6 nghién ctru chua dat dwoc gia tri nay téi da 1a do cac truong hop
duong tinh gia c6 thé 1a do: bot xuong, lam silastic va nhidu anh, 6
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lang dong nhiém trang, t6n thuong viém khong dac hiéu...Vi vay can
khai thic thong tin vé vat liéu da sir dung trong qua trinh phiu thuat
nhu bot xuong, silastic... dé c6 thé tranh dugc cac truong hop dwong
tinh gia.

Trong nghién cuu cua chung toi cé gia tri dy bao am tinh la NPV =
70,5%, két nghién ctru ciia De Foer B, nam 2010, c6 NPV = 56,5%.
Theo két qua cta hai nghién ctru tong hop: nghién ctru cia Jindal M ¢
NPV = 85,2%, nghién cuu cua Muzaffar c6 NPV = 80,46% (+20,2).
Pay la gia tri con han ché cia phuong phéap nay, tirc 1a van con ti 18
am tinh gia (khong thdy tang tin hiéu trén DWI HASTE nhung khi md
van c6 cholesteatoma). Nhimng truong hop 4m tinh gia nam trong
nhom cholesteatoma c6 kich thudc nho < 5Smm. Pay la kho khan ma
cac nghién cuu khac ciing gadp phai, dac biét 1a cholesteatoma c6 kich
thuéc < 3mm. Khi cholesteatoma kich thuéc nhd kich thude tui
keratin nho, tham chi chi c6 16p biéu bi, nhu vay khong dii dé tang tin
hiéu trén DWI HASTE.

Theo két luan ciia nghién ciru tdng hop va phan tich cia Jindal M va
Muzaffar J: Chudi xung DWI khong EPI nhu 1a DWI HASTE t6t hon
trong chan doan cholesteatoma tai phat so v6i chudi xung DWI EPI.
Chudi xung DWI HASTE c6 do phan giai cao hon véi ma tran cao hon
va it nhiéu anh hon. Do d6 chan doan duogc cac cholesteatoma nhod
hon. Tac gia khuyén cdo nén theo ddi nhitng truong hop am tinh, chup
lai cong huong tir sau 12 — 18 thang. Pay la cach giup dé tranh phau
thudt thi hai trong mét s6 truong hop.

Trong nghién ciru cua Steens S: ¢6 45 trudng hop am tinh, khong thay
cholesteatoma tai phat trén MRI lan thtr nhat. Tt ca cac trudng hop nay
dwoc chup MRI lan thir hai thiy: C6 8 truong hop duong tinh, 6 truong
hop nghi ngd tai phat va 31 truong hop am tinh. Trong . sO 8 truong hop
dwong tinh véi MRI lan 2, c6 6/8 trudng hop dugc phiu thuat, két qua
¢6 5 cholesteatoma tai phat va mot trudng hop 1a to chirc md. Trong s6
31 bénh nhan 4m tinh ¢6 7 truong hop dugce chup MRI lan 3 va phat
hién 2 trudng hop dwong tinh, hai trudng hop nay duoc phau thuat va
khing dinh c¢6 cholesteatoma tai phat. Dua trén két qua nghién ctru, tac
gia khuyén céo rang: mot sb cholesteatoma phat trién nhanh trong khi
do mot sd cholesteatoma  phat trién cham. Vi vdy bénh nhén
cholesteatoma sau md nén duoc theo ddi 1am sang va chup MRI dinh ki
nhiéu 1an, v6i MRI c6 thé véo thoi diém 1 ndm va 4 nim sau md.
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4.3.4. Gid tri ciia chuéi xung DWI EPI phéi hop véi DPI

Gia tri ,chén doan cholesteatoma tai giita tai phat ciia chudi xung DWI
EPI phoi hop véi DPIL: Sn = 60,6%; Sp = 58,3%; PPV = 80,0%; NPV
= 35,0%; Ac = 60,0%.

Nhu vay céc gia tri chan doan khi phdi hop hai chudi xung DWI EPI
va DPI cho két qua chinh 13 cac gia tri ciia chudi xung DPI. Trong
nghién ciru, tit c4 nhimg truong hop nao chan doan cholesteatoma ctia
DWI EPI thi déu di dwoc chén doén trén chudi xung DPI. B9 nhay khi
phdi hop hai chudi xung nay ting 1én it, nhung do dic hiéu va gia tri
du bao dwong tinh lai giam nhiéu.

Theo két qua nghién ciru cia Pennanéach A: Cac gia tri cua chudi
xung DPI chin doan cholesteatoma tai phat 1a: Sn = 63%; Sp = 71%;
PPV = 89%; NPV = 33%. Gia tri ciia chudi xung DWI EPI 14 Sn =
88%; Sp = 75%; PPV = 93%; NPV = 62%. Khi ph6i hogp DWI va DPI
1a Sn = 84%; Sp = 75%; PPV = 93%; NPV = 55%. Nhu vay su phdi
hop giita hai chudi xung nay ciing khong 1am ting cac gia tri chan
doan ddi v6i cholesteatoma tai phat. Nghién ctru nay ciing két luan
rang viéc sir dung chudi xung co ban cung voi chudi xung DWI, c6 thé
tranh cho viéc tiém thudc can quang mot cach khong cén thiét, giam
duoc thoi gian thim kham, va gia tri chan doan van giir nguyén. Cong
huéng tir v6i chudi xung DWI tin cdy dé xac dinh nhitng bénh nhén
nghi ngo cholesteatoma tai phat can phiu thuat thi hai. Sy phdi hop
v6i chudi xung tiém thudc ¢ thi mudn (DPI) khong lam ting do chinh
xac ctia chan doan.

4.3.5. Gid tri ciia chuéi xung DWI HASTE phéi hop véi DWI EPI

Gia tri chan doan cholesteatoma tai giita tai phat ciia chudi xung DWI
HASTE phéi hop véi DWI EPI twong ty nhu chudi xung DWI
HASTE don thuan: Sn = 84,8%; Sp = 100%; PPV = 100%; NPV =
70,5%; Ac = 88,9%.

DWI EPI phat hién dugc bao nhiéu cholesteatoma thi tit ca nhiing
treong hgp d6 da dugc phat hién boi DWI HASTE, DWI EPI phat
hién dwoc 17/33 truong hop cholesteatoma, tit ca 17 trudng hop nay
da phat hién dugc trén DWI HASTE. DWI HASTE phat hién dugc
28/33 truong hop cholesteatoma. DWI EPI da khong phat hién thém
duoc truong hop nao trong sé 5 cholesteatoma ma DWI HASTE da bo
sot. Nhu vay sy phdi hop giita hai chudi xung DWI EPI va DWI
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HASTE khong lam ting d chinh xac cia chéan doan. Nhu véy trong
tham kh‘ém chplesteatoma tai phat, tNhL_I’C hién chuoi xung DWI EPI 1a
khong can thict khi da thyc hién chudi xung DWI HASTE.

4.3.6. Gid tri ciia chudi xung DWI HASTE phéi hop véi DPI

Gia tri chém, doan cholesteatoma tai giita tai phat cta chudi xung DWI
HASTE phoi hop véi DPL: Sn = 87,9%; Sp = 58,3%; PPV = 85,3%;
NPV = 63,6%; Ac = 80,0%.

Nhu vay su phdi hop giira hai chudi xung DWI HASTE va DPI khong
lam ting déang ké do nhay Sn = 87,9% (trong khi d6 chi riéng chudi
xung DWI HASTE c6 d6 nhay Sn = 84,8%). Su phdi hop cua hai
chudi xung nay lam giam nhiéu gia tri cua do dac hiéu (Sp = 58,3%),
gia tri du bao duong tinh (PPV = 85,3%) va gid tri dy bao am tinh
(NPV = 63,6%), so v6i chi mét minh chudi xung DWI HASTE c6 Sp
=100%, PPV = 100% va NPV = 70,5%.

Trong nghién ciru cia De Foer B so sanh gia tri cic chudi xung DWI
HASTE va DPI. Gia tri ctia chudi xung DPI 1a Sn = 56,7%; Sp =
67,6%; PPV = 88,0%; NPV = 27,0%. Gia tri cia DWI HASTE 1a Sn =
82,6 %; Sp = 87,2%; PPV = 96,0%; NPV = 56,5%. Gi4 tri khi phdi
hop hai chudi xung DWI HASTE va DPI 1a Sn = 84,2%; Sp = 88,2%;
PPV =96,3%; NPV = 59,6 %. Cac gia tri chén doan cholesteatoma tai
phat ctia chudi xung DPI thip hon nhiéu so véi DWI HASTE. Sy phdi
hop gitta DWI HASTE va DPI khong lam ting dang ké cac gia tri
chan doén so véi chi str dung chudi xung DWI HASTE don thuan.
Két qua nghién ctru cta ching t6i ciing phii hop véi két qua nghién
ctru trén. Viéc sir dung chudi xung DPI 1a khong can thiét, vi khong
lam tang thém d6 chinh x4c cta chan doan. Khéng sir dung chudi xung
DPI s& giam thoi gian thim kham dang ké vi chudi xung nay phai thuc
hién muon tir 30 — 50 phat sau tiém thubc dbi quang tir. Khong phai
tiém thudc ddi quang tir cling giam dugc nguy co cic tic dung phu cia
thudc d6i quang tir va giam duoc chi phi cho ngudi bénh.

KET LUAN
Qua nghién ctru 45 bénh nhén cholesteatoma mo thi hai, ddi chiéu két
qua cong huong tir v6i két qua phiu thudt va mo bénh hoc, co 33/45
truong hop cholesteatoma tai phat, ching t6i dua ra cac két luan sau:
1. Pic diém hinh dnh cdng hudng tir ciia cholesteatoma tai giira tai
phat
Cholesteatoma tai giita tai phat c6 dic diém:
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- Tin hiéu trén TIW: ddng tin hiéu 63,6%, giam tin hiéu 30,3% va ting
tin hiéu 6,1%.

- Tin hiéu trén T2W: ting tin hiéu 78,8%, dong tin hi¢u 21,2%.

- Trén DWI EPI: 100% tang tin hi¢u trén anh DWI, giam tin hi¢u trén
ADC 51,5%, tang tin hiéu trén ADC 48,5%.

- Trén T1W sau tiém chyp muon (DPI): khong ngdm thudc 60,6%,
nghm thude 39,4%. ‘

- Trén DWI HASTE: tang tin hiéu 84,8%, dong tin hiéu 15,2%.

2. Gia tri chin do4n cia cong huéng tir ddi voi cholesteatoma tai
giira tai phat

* Khi stv dung mgt chudi xung: DWI HASTE c¢6 gid tri tot nhit
trong chin dodn cholesteatoma tai giita tdi phdt:

- DWI EPI c6 d9 dic hi€u va gia tri dy bao duong tinh cao,
nhung d6 nhay va gia tri du bao am tinh khong cao: Sn = 51,5%; Sp =
100%; PPV = 100%; NPV = 42.9%; Ac = 64,4%.

- DPI c6 cac gia tri chan doan khong cao: Sn = 60,6%; Sp =
58,3%; PPV = 80,0%; NPV = 35,0%; Ac = 60%.

- DWI HASTE c6 céc gia tri chan doan cao, dic biét 1a gia tri
dy bao duong tinh va d¢ dac hi€u: Sn = 84,8%; Sp = 100%; PPV =
100%; NPV = 70,5%; Ac = 86,7%.

* Khi phol hop cdc chudi xung voi nhau: Khong lam ting thém gid
tri chin dodn so véi mot minh chuéi xung DWI HASTE don thuén:

- DWI EPI phdi horp v6i DPIL: Sn = 60,6%; Sp = 58,3%; PPV =
80,0%; NPV = 35,0%; Ac = 60,0%. Céc gia tri chan doan thap.

- DWI EPI phdi hop voi DWI HASTE: Sn = 84,8%; Sp =
100%, PPV = 100%; NPV = 70,5%; Ac = 86,7%. Khong lam tdng cac
gié tri chin doan so véi DWIHASTE

- DWI HASTE phdi hop v6i DPI: Sn = 87,9%; Sp = 58,3%;
PPV = 85,3%; NPV = 63,6%; Ac = 80,0%. Tuy lam tang d6 nhay lén
khong dang ké nhung 1am giam nhiéu d6 dic hiéu va gia tri du bao
duong tinh.

Nhu vy khong can sir dung chudi xung DWI EPI va DPI trong thim
kham cholesteatoma tai giita tai phat, chi can st dung chudi xung DWI
HASTE. Diéu nay glam duoc thoi gian thdm kham, chi phi thudc ddi
quang ttr, nguy co di ing thudc cho bénh nhan.

Chuoi xung DWI HASTE dé thyc hién, d& doc két qua, gitip phat
hién tot dugc cac truong hop cholesteatoma tai giira tai phat, chi
khong phat hién dugc mot so it truong hop cholesteatoma kich thudc
nhé < Smm. CHT véi chudi xung nay co thé gitp giam so lugng
phau thuat thi hai véi muc dich chi dé kiém tra xem co cholesteatoma
tai phat hay khong.
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BACKGROUND

Cholesteatoma is common middle ear disease with ossicular chain and
tympanic walls. Cholesteatoma can cause hearing loss, complications
such as inner ear injuries, facial paralysis and life-threatening intracranial
complications. The treatment of cholesteatoma is operation which has a
recurrent rate ranging from 10 — 30 % depending on the studies.
Diagnosis of recurrent cholesteatoma is based on clinical, otoscopy and
endoscopy. If the surgery is closed technique, the detection of recurrent
cholesteatoma will be difficult due to graft of cartilage. MR imaging with
sequences: Delayed Post gadolinium TIW MR imaging (DPI), Diffusion
sequences especially with non-EPI (such as HASTE Diffusion) have
good value in detection of recurrent cholesteatoma. In the world, recently
there are many research concerning MR imaging value in diagnosis of
recurrent cholesteatoma. Many authors concluded that MRI can be used
to detect cholesteatoma to replace second-look surgery just to see if there
is recurrent cholesteatoma or not. In Viet Nam, there is not any research
about diagnosis of recurrent middle ear cholesteatoma.

Therefore we study this subject with the aim of:

- MR imaging features of recurrent middle ear cholesteatoma.
- Diagnostic value of MR imaging in detection of recurrent middle ear
cholesteatoma

New contributions of the thesis:
- MR imaging has high values in diagnosis of recurrent middle ear
cholesteatoma. It can detect recurrent middle ear cholesteatoma which
has to be timely operated to prevent complications. MRI helps to reduce
the number of second-look surgeries in terms of checking if there is
recurrent cholesteatoma.
- TIW and T2W sequences are not specific in diagnosis of recurrent
cholesteatoma.
- HASTE Diffusion is the best sequence to detect recurrent middle ear
cholesteatoma with sensitivity (Sn) = 84.8%; specificity (Sp) = 100%;
positive predictive value (PPV) = 100%; negative predictive value (NPV)
=170.6%; Accuracy (Ac) = 88.9%.
- The EPI diffusion and DPI (Delayed Post-gadolinium Imaging, 30 — 45
minutes after injection of gadolinium T1W) which are not necessary to
be performed, lead to reduce the examination time, contrast medium
expense and the allergic risk. Because using these two sequences does
not increase the diagnostic values compared to single sequence HASTE
diffusion. The combination of these sequences include HASTE diffusion
does not enhance the diagnostic values.



STRUCTURE OF THE THESIS

The thesis consists of 117 pages: 2 pages Introduction, overview 48
pages, objects and research methods 16 pages, 25 pages of research
results, discussions 23 pages, 2 pages conclusions and 1 page
recommendations 1, 100 references, including 17 in Vietnamese, 80 in
English and 3 in French. In the thesis has 33 tables, 14 charts, 37
illustrations.

Chapter 1
OVERVIEW

1.1.Middle ear anatomy

Tympanum contains ossicles, communicates with antrum by
additus and communicates with nasopharynx by Eustachian tube.
1.1.1. Tympanic cavity

The tympanic cavity is composed of two parts: The opposite part
of the eardrum is the actual atrium. The upper part is the attic. The
tympanic cavity is described as a 6-walls room:
1.1.1.1. Superior wall or tegmen tympani

The roof of the tympanic cavity is a thin plate of bone separating
the tympanic cavity from the middle cranial fossa. Cholesteatoma may
erodes tegmen tympani and cause intra-cranial complication: meningitis,
encephalitis, cerebral abscess...
1.1.1.2. Inferior wall or jugular wall

The floor of the tympanic cavity is also known jugular wall
which is a thick plate of bone separating the tympanic cavity from the
jugular bulb. The jugular vein which can bulge into the tympanic cavity
and can be dehiscent, may be damaged during the operation of
cholesteatoma.
1.1.1.3. Medial wall or labyrinthine wall
In correlation with inner ear structures including:
- Promontory
- Fenestra cochlea or round window
- Fenestra vestibuli or oval window
- Prominence of facial canal.
- Prominence of lateral semi-circular canal
1.1.1.4. Posterior wall or mastoid wall
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It relates to tympanic aditus, fossa incudis, pyramidal
prominence, facial nerve through tympanic sulcus.
1.1.1.5. Anterior wall or carotid wall

The Eustachian tube begins with an opening in the anterior wall
separating the tympanic cavity from the internal carotid canal.
1.1.1.6. Lateral wall or membranous wall
Formed by tympanic membrane and squamous portion of
temporal bone.
1.1.2. Tympanic membrane
Tympanic membrane has two part: pars flaccida is superior and
pars tensa is inferior.
1.1.3. Ossicles
There are three ossicles: malleus; incus; stapes.
1.2. Pathology and pathophysiology of cholesteatoma
1.2.1. Pathology of cholesteatoma
Cholesteatoma is cystic formation that has three components:
- Center is desquamated keratin
- Capsule is matrix which is stratified squamous epithelium
- Perimatrix is mesenchymatous granulation tissue
1.2.2. Pathophysiology of cholesteatoma
1.2.2.1 Congenital cholesteatoma
The Teed-Michaels’epithelial rest theory. The epithelial rest in
temporal bone would develop congenital cholesteatoma.
1.2.2.2. Acquired cholesteatoma
There are four predominant theories:
- Retraction pocket (invagination)
- Epithelial invasion.
- Metaplasia
- Basal cell hyperplasia or papillary ingrowth
1.3. Treatment
The treatment is surgery aiming to remove totally the squamous
epithelium to prevent the recurrence. The second purpose of surgery is to
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repair the hearing ability. There are two techniques: closed technique (canal
wall up - CWU) and opened technique (canal wall down - CWD).
1.4. Recurrent cholesteatoma

Including resudiant cholesteatoma and recurrent cholesteatoma.
Cholesteatoma has a high rate of recurrence which is higher in the
children than in the adult.

Diagnosis of recurrent cholesteatoma is based on clinical and
otoscopy, however it is difficult to detect recurrent cholesteatoma in
CWU cases.

Treatment of recurrent cholesteatoma is surgery. If the disease is
local, the treatment is CWU. If the disease is diffuse, the treatment is
CWD.

1.5. Diagnostic imaging of cholesteatoma
1.5.1. X ray

X ray provides limited information and is less and less used.
1.5.2. CT scanner

CT scanner is verey useful for first surgery of cholesteatoma. But
it is not able to detect recurrent cholesteatoma.
1.5.3. MR imaging

For first surgery of cholesteatoma, MRI is indicated if the
diagnosis of cholesteatoma is still unsure or in case suspicion of
intracranial complication.

MRI has high value in diagnosis of recurrent cholesteatoma,
especially with non-EPI Diffusion sequences, such as HASTE DWI.
1.6. Research of cholesteatoma in Viet Nam

In 1957: Nguyen Nang Ky studied about X ray of cholesteatoma
on Schiiller position. In 1996: Nguyen Thu Huong had a research on
chronic otitis media with cholesteatoma. In 2000: Nguyen Tan Phong
mentioned about a theory of cholesteatoma: retraction pocket. In 2001:
Cao Minh Thanh performed a study about clinical and para-clinical
features of chronic otitis media with ossicles erosion, in national ENT
hospital. In 2005: Nguyen Xuan Nam studied about clinical features and
CT scanner of middle ear cholesteatoma. In 2006: Le Van Khang, a
research about CT scanner of chronic otitis media of cholesteatoma. In
2011: Nguyen Anh Quynh, research about clinical, paraclinical and
assessment the outcome of treatment of middle ear cholesteatoma in
children. In 2013: Bui Tien Thanh, study of clinical, audiogram, and
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diagnostic imaging features of secondary cholesteatoma. In 2014:
Nguyen Tan Phong, study about potential cholesteatoma by endoscopy,
CT scanner in correlating with surgery result. In 2014: Nguyen Thu
Huong, assessment the outcome of cholesteatoma in first surgery with
CWU technique. In 2017, Nguyen Thu Huong, research about clinical,
paraclinical and assessment the outcome of surgery of recurrent middle
ear cholesteatoma.

There is still not any study about value of MR imaging in
diagnosis of cholesteatoma and recurrent cholesteatoma.
1.7. In the world, studies about the role of diagnostic imaging in
diagnosis of recurrent middle ear cholesteatoma

In 1992, Wake M, The research is detection of recurrent
cholesteatoma by computerized tomography after 'closed cavity' mastoid
surgery. The conclusion: CT scanner failed to demonstrate reliable pre-
operative radiological detection of cholesteatoma

In 2000: Blaney SP et al, CT scanner is not reliable in diagnosis
of recurrent cholesteatoma, the sensitivity is 43.8% and the specificity is
51.3%.

In 1999, in “Can MRI replace a second look operation in
cholesteatoma surgery?” The poor radio surgical correlation (50% and
61% after re-evaluation) suggested that, at that time, MRI was not a valid
alternative to a second look surgical intervention in the case of
cholesteatoma treated by canal wall up tympanoplasty.

In 2001, Kimitsuki T, MRI with contrast medium can differentiate
cholesteatoma from other post - operated tissue. MRI did not appear as a
likely replacement for second-look surgery in cases of intact canal wall
tympanoplasty.

Two above studies do not use Diffusion sequence and T1W post
contrast is performed right after the injection, not delayed enough.

In 2005, Ayache D studied the role of TIW delayed post
gadolinium imaging (DPI) in detection of recurrent cholesteatoma after
CWU. The sensitivity is 90%, specificity is 100%, PPV is 100% and
NPV is 92%. DPI is reliable in detection of recurrent cholesteatoma as
small as 3 mm.

In 2006, Vercruysse JP, De Foer B et al, do a research about Echo
planar imaging diffusion (EPI DWI) in two group of patients: Primary
cholesteatoma: Sn = 81%, Sp = 100%, PPV = 100% and NPV = 40%.
Residual cholesteatoma: Sn = 12.5%, Sp = 100%, PPV =100%, NPV =
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72%. These results confirm the value of DWI in detecting
primary cholesteatoma, but show the poor capability of EPI DWI in
detecting small residual cholesteatoma.

In 2008, Venail F compared EPI DWI and DPI in diagnosis
recurrent cholesteatoma. Interobserver agreement was better for DWI
(kappa = 0.81) than for DPI (kappa = 0.51). Sensitivity, specificity, PPV,
and NPV values were 60%, 72.73%, 80%, and 50%, respectively, with
DWTI; and 90%, 54.55%, 78.26%, and 75%, respectively, with DPI. EPI
DWI has higher specificity but lower sensitivity compared to DPI.

In 2010, De Foer D et al, Middle ear cholesteatoma: non-echo-
planar diffusion-weighted MRI versus delayed gadolinium-enhanced T1-
weighted MRI--value in detection. Sensitivity, specificity, NPV, and
PPV were significantly different between the three methods. Sensitivity
and specificity, respectively, were 56.7% and 67.6% with the delayed
gadolinium-enhanced T1-weighted images and 82.6% and 87.2% with
the non-EP DWI. Sensitivity for the combination of both kinds of images
was 84.2%, while specificity was 88.2%. The overall PPV was 88.0% for
delayed gadolinium-enhanced T1-weighted images, 96.0% for non-EP
DWI, and 96.3%for the combination of both kinds of images. The overall
NPV was 27.0% for delayed gadolinium-enhanced T1-weighted images,
56.5% for non-EP DWI, and 59.6% for the combination of both kinds of
images. They conclude that: MR imaging for detection of middle
ear cholesteatoma can be performed by using non-EP DWI sequences
alone. Use of the non-EP DWI sequence combined with a delayed
gadolinium-enhanced T1-weighted sequence yielded no significant
increases in sensitivity, specificity, NPV, or PPV over the use of the non-
EP DWI sequence alone.

In 2011, Jindal M et al, in a meta-analysis of 16 studies, find that
non-EPI DWI is more reliable than EPI DWI in the diagnosis of recurrent
cholesteatoma. Non-EPI DWI has Sensitivity = 91%, Specificity = 96%,
PPV =97% and NPV = 85%.

In 2016, Van Egmond SL et al, A Systematic Review of Non-Echo
Planar Diffusion-Weighted Magnetic Resonance Imaging for Detection
of Primary and Postoperative Cholesteatoma. Ranges of sensitivity,
specificity, positive predictive value, and negative predictive value were
83%-100%, 50%-100%, 85%-100%, and 50%-100%, respectively, for
primary subgroup analysis. Results for subgroup analysis for only
postoperative cases yielded 80%-82%, 90%-100%, 96%-100%, 64%-
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85%, respectively. They recommend the use of non-EPI DWI for the
follow-up after cholesteatoma surgery, and when the correct diagnosis is
questioned in primary preoperative cases.

1.8. Diffusion weighted imaging

1.8.1. DWI and some applications.

DWI provides images based on differences in the degree of
diffusion of water molecules in organs. Diffusion reflects the thermal
movement of water molecules, also known as Brown movement.
Diffusion depends on many factors including: type of molecular,
temperature and structure. DWI are widely applied in pathology of
various organs such as neurology, ENT, musculoskeletal, thoracic,
abdomen, pelvis ... contribute many important values along the chain
regular sequences.

1.8.2. DWI in diagnosis of recurrent middle ear cholesteatoma

Cholesteatoma increases the signal on the DWI sequence. Signal
on DWI is thought to be due to T2-weighted effects or due to diffusion of
water molecules in cholesteatoma. Other lesions in the middle ear such as
fibrosis tissue, granulomas, inflammation tissue... do not increase the
signal on DWI.

The EPI DWI is good for cholesteatoma detection with a size
greater than 5 mm, but with smaller cholesteatoma it is difficult.

HASTE Diffusion belongs to non-EPI DWI. This sequence has a
higher resolution, thinner thickness of slices, no acterfact in the temporal
bone areca, and can detect better cholesteatoma, even with small
cholesteatoma 2-3mm.

1.8.3. Principles of EPI DWI and HASTE DWI

On the EPI DWI, using the gradation gradient, it turns on and off
continuously with the magnitude of the equal gradient, but in the
opposite direction to fill data into the entire k-space with 1 RF90
excitation pulse. Because the use of magnetic gradients to receive
signals, the EPI DWI has some disadvantages such as noise due to
heterogeneous magnetic fields, especially in the areas between the bones
and the gas such as the mastoid cells, para-nasal sinuses. On the other
hand, the degree of image noise due to this heterogeneous magnetic field
is directly proportional to the magnitude of the magnetic gradient, so it is
not possible to use the magnetic gradient of too high magnitude (large
matrix) which results in the resulting image having a degree of low
resolution. Another limitation is that T2 relaxation still takes place during
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the signal reception process so the signal in this sequence is weak so it is
impossible to cut thin layers. The last one is the EPI DWI only has axial
plan therefore also limits the assessment of the involvement of lesions in
the tympanic cavity and the surrounding structures.

HASTE DWI is like EPI DWI at the signal generation stage but
the phase of receiving a sequence of RF180 sequences is used to
interleave each time a signal receiver fills in a row of space to overcome
image noise due to the magnetic difference. The field is the same as the
spin echo, so HASTE DWTI has limited the noise in the bone area, and the
way to fill in data is also different from the EPI DWI. The data only fills
in about half of k space. The other half is due to the symmetry of k space,
so it can be estimated by algorithm so it still retains the strong signal
strength as in spin echo, the time of receiving signal is reduced by half.

Using the RF180 at the signal receiver stage to reduce image noise
due to magnetic gradient. HASTE DWI can use large matrix, the image
has a higher resolution than EPI DWI and can reduce the thickness of
slices to 2mm. Another advantage of the HASTE DWI is that due to
limited noise due to magnetic field gradient, DWI HASTE can be
performed at the coronal plan to evaluate the correlation between the lesion
and surrounding structure, especially with lesions are in the attic.

Chapter 2
SUBJECTS AND METHODS
2.1. Research subjects
The study included patients with a history of middle

cholesteatoma surgery (including CWU and CWD). They would have
second surgery due to suspected recurrent cholesteatoma or they had
scheduled second look surgery. All patients received preoperative
magnetic resonance imaging. Magnetic resonance results are compared
with surgical results.
2.1.1. Criteria for the selection of patients studied
- Age: all ages.

- Gender: both male and female.

- Medical history of middle cholesteatoma and have had surgery

- Having scheduled second look surgery or suspicion of recurrent
cholesteatoma

- MRI with cholesteatoma examination protocols: T2W (CISS),
pre-injection T1W, Diffusion EPI, DPI, Diffusion HASTE.
- Surgical: with detail record of lesion, extension of lesion.
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- Suspected cholesteatoma tissue will be sent to pathology department.
2.1.2. Exclusion criteria
The following patients were excluded from the study:
- Incomplete medical record
- Quality of MRI examination is not good: artefact, patient moving
during the examination.
- DPI is not delayed enough.
- Patients with medical treatment only
- Primary cholesteatoma
2.2. Methodology
2.2.1. Study Design
The study describes cross-sectional comparison of MRI results
on the diagnosis of recurrent cholesteatoma with surgical results, thereby
calculating the value of MRI sequences in the diagnosis of recurrent
cholesteatoma.
2.2.2. Size
Convenient sample size, including 45 patients with 45 ears
treated.
2.2.3. Study period
Study period is from July 1, 2011 to December 31, 2015.
2.2.4. Equipment
Examination were performed on MRI systems: 1.5 Tesla
Magnetom Essenza or 1.5 Tesla Magnetom Avanto, by Siemens,
Germany.
2.3. Process of magnetic resonance imaging
2.3.1. Contraindications for magnetic resonance imaging
Check the MRI contraindications
2.3.2. Preparing patients
- Ask the patient about: medical history, allergy history.
- Explain to the patient the process.
2.3.3. Sequences
Localisation sequences and cholesteatoma examination sequences
protocols.
2.4. Study variables
2.4.1. Characteristics of the research object
* General characteristics: gender, age.
* Clinical characteristics
- Functional symptoms: ear discharge, hearing loss, earache, dizziness....
- Symptoms of the entity: the condition of the tympanic membrane.
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* Clinical characteristics: audiogram, computerized tomography
2.4.2. Image characteristics and values of MRI sequences
2.4.2.1. MRI sequence features of cholesteatoma
- Signals of cholesteatoma on different sequences: High resolution T1W,
T2W (CISS 3D), EPI DWI, DPI, HASTE DWI. At the same time, there
are comparative characteristics of these sequences between
cholesteatoma and non-cholesteatoma groups.
- Imaging characteristics of sequences according to cholesteatoma size in
two groups, cholesteatoma group <5 mm and group> Smm.
2.4.2.2. The value of MRI sequences in diagnosis of recurrent
cholesteatoma.

MRI results will be compared with surgical results

Surgical Non
result Cholesteatoma cholesteatoma z
MRI result
Cholesteatoma a b a+b
Non cholesteatoma c d c+d
z atc b+d n

- a is the number of cases that both MRI and surgery diagnosed

cholesteatoma. It is the true number of positive cases.

- b is the number of MRI cases that diagnose cholesteatoma but not

cholesteatoma on surgery. It is the number of false positive cases.

- ¢ is the number of MRI cases that are non-cholesteatoma but

cholesteatoma is confirmed in surgery. It is the number of false negative

cases.

- d is the number of MRI cases that are not cholesteatoma and the result

of surgery is not cholesteatoma. It is the number of true negative cases.
Calculating the values:

- Sensitivity Sn = Sn = ﬁ x 100%: MRI rate detected cholesteatoma in
total cholesteatoma patients.

- Specificity Sp = ﬁ x 100%: The rate of MRI confirmed is non -
cholesteatoma in the total number of non cholesteatoma patients.

- Positive predictive value: PPV = = ﬁ x 100%: The number of
cholesteatoma in total positive cases on MRI.
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d
- Negative predictive value NPV = = d X 100%: The ratio of non-

cholesteatoma cases to total negative cases on CHT.
e X 100%.
b+c

atb+c+d
The diagnostic values of recurrent cholesteatoma can be calculated
individually in sigle sequences or combinations of different sequences:
- Value of EPI DWI, DPI, and HASTE DWI sequences
- EPI DWI sequence values in combination with DPI, EPI DWI in
combination with HASTE DWI, HASTE DWI in combilation with DPI
2.5. Collect and process data

Data are collected according to research medical records

Encryption and processing on SPSS 20.0 statistical software
according to the algorithms.
2.6. Ethical research

All patients in the study were explained and agreed to participate
voluntarily. The patient's own information in the record is completely
confidential and only used for research.
The research protocol was approved by the review board of Hanoi
Medical University, the Ministry of Education and Training decided.
The study was accepted by Bach Mai Hospital, National ENT Hospital
and Hanoi Medical University.

Chapter 3
RESULTS

3.2. MR imaging characteristics of cholesteatoma

There are 33 cases of recurrent middle ear cholesteatoma in a
total of 45 cases. Following is a MRI features of 33 recurrent middle ear
cholesteatoma cases.
3.2.1. Cholesteatoma signal on TIW sequence
- Cholesteatoma is mainly iso signal on T1W, accounting for 63.6%.
- Hypo signal on T1W sequence accounted for 30.3%.
- Hyper signal on T1W with 6.1%.
3.2.2. Cholesteatoma signal on T2W sequence
- Cholesteatoma is mainly hyper signal on T2-weighted, there are 26/33
patients, accounting for 78.8%.
- There are 7/33 iso signal cases on T2W, accounting for 21.2%.

- The correct diagnosis rate =

- Incorrect diagnostic ratio = x100%
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3.2.3. Cholesteatoma signal on EPI DWI
- All 33 cholesteatoma signals have increased on the b1000 image but
only 17/33 (51.5%) in case of a signal reduction on ADC (with true
diffusion restriction).
- There are 16/33 cases of hyper signal on ADC (unrestricted diffusion),
accounting for 48.5%.
3.2.4. Cholesteatoma signal on DPI
- No enhancement of contrast medium is 20/30 patients, accounting for
60.6%.
- After injection, there are 13 cases showing enhancement at delayed
phase, accounting for 39.4%.
3.2.5. Cholesteatoma signal on HASTE DWI
- Cholesteatoma with 28/33 patients presenting hyper signal on HASTE
DWI, accounting for 84.8%.
- There are 5/33 patients with iso-signal on HASTE DWI, accounting for
15.2%.
3.2.6. TIW signal according to cholesteatoma size group

Table: T1W signal according to size group

Cholesteatoma
<S5mm > 5 mm Total p
n % n %
T1W | Hyper 2 13.3 0 0.0 2
signal | Iso 12 80.0 9 50.0 21 0.06
Hypo 1 6.7 9 50.0 10 '
Total 15 100% 18 100% 33

Comment:

- There is no statistically significant relationship between the signal of
cholesteatoma on T1W in two groups (p = 0.06).

- Cholesteatoma in group < Smm has 80% iso-signal on T1W, group >
Smm with 50.0% iso-signal and 50.0% hypo-signal on TIW.
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3.2.7. T2W signal according to cholesteatoma size group
Table: T2W signal according to size group

Cholesteatoma
<5mm > 5 mm Total p
n % n %
T2W Hyper | 13 86,7 13 72,2 26
signal Iso 2 13,3 5 27,8 7 0.283
Total 15 100% 18 100% 33

Comment:
- There was no statistically significant relationship between the signal on
T2-weighted of cholesteatoma in two size groups (p = 0.283).
- Both groups were mainly hyper-signal on T2W, group < Smm had
86.7% and group > Smm had 72.2% hyper-signal on T2W.
3.2.8. EPI DWI signal according to cholesteatoma size group

Table: EPI DWI sequence images in size groups

Cholesteatoma

< S5mm > 5 mm T?ta p

n % n %
DWI Non- restriction 14 | 93.3 2 11.1 16 | <
EPI Restriction 1 | 67 [16] 889 | 17 |0.01
signal

Total 15 | 100% | 18 | 100% | 33

Comment:

- There is a relationship between the signal on the DWI EPI pulse chain
with cholesteatoma in two groups of statistical significance (p <0.01)
- In cholesteatoma group < Smm, 93.3% no diffusion restriction, whereas
in the group > 5mm there was 88.9% diffusion restriction.
3.2.9. DPI signal according to cholesteatoma size group

Table: DPI signal by size group

Cholesteatoma
<5mm >5mm | Total p
n % n %

DPI | No enhancement | 3 20.0 17 | 944 20 |<0,01
signal Enhancement 12 80.0 1 5.6 13

Total 15 | 100% | 18 | 100% | 33




Comment:
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- There is a statistically significant relationship between cholesteatoma
signal on DPI in two size groups (p <0.01)
- Cholesteatoma group > 5Smm with 94.4% cholesteatoma without

The value of DPI in diagnosis of recurrent middle ear cholesteatoma: Sn
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= 60.6%; Sp = 58.3%; PPV = 80.0%; NPV = 35.0%; Ac = 60%.
3.3.3. Value of HASTE DWI
Table: Diagnostic value of HASTE DWI

enhancement, while in group < Smm only 20.0% without enhancement. Surgical result >
3.2.10. HASTE DWI signal according to cholesteatoma size group Cholesteatoma | Non cholesteatoma
Table: HASTE DWI sequence image in size groups HASTE | Cholesteatoma 28 0 28
Cholesteatoma Total | p DWI | Non cholesteatoma 5 12 17
<5mm >5 mm > 33 12 45
n % n % Comment:
< The value of HASTE DWI in diagnosis of recurrent middle ear
DWIHASTE | Tang | 10 | 66,7 | I8 | 1000 | 28 0013 cholesteatoma: Sn = 84.8%; Sp = 100"gA); PPV = 100%; NPV = 70.5%;
Bong 5 33,3 0 0,0 5 Ac = 88.9%.
Total 15 100% | 18 | 100% | 33 3.3.4. The value of EPI DWI in combination with DPI
Comment: Table: Diagnostic value of EPI DWI in combination with DPI
- There is a correlation between HASTE DWI signal of cholesteatoma in Surgical result >
two groups with statistical significance (p <0.05). Cholesteatoma Non
- The cholesteatoma group < 5Smm has 66.7% hyper-signal, while cholesteatoma
cholesteatoma group > Smm has 100% hyper-signal on DWI HASTE. EPI DWI | Cholesteatoma 20 5 25
3.3. MRI value in diagnosis of recurrent middle ear cholesteatoma & DPI Non cholesteatoma 13 7 20
3.3.1. Value of EPI DWIT > 33 12 45
Table: Diagnostic value of EPI DWI Comment:
Surgical result 5 Diagnostic value of middle ear cholesteatoma of EPI DWI in
Cholesteatoma | Non cholesteatoma combination with DPI: Sn = 60.6%; Sp = 58.3%; PPV = 80.0%; NPV =
EPI | Cholesteatoma 17 0 17 35.0%; Ac = 60.0%.
DWI | Non cholesteatoma 16 12 28 3.3.5. The Value of HASTE DWI in combination with EPI DWI1
Y 33 12 45 Table: Value of HASTE DWI in combination with EPI DWI
Comment: Surgical result
The value of EPI DWI in diagnosis of recurrent cholesteatoma: Sn = Cholesteatoma Non >
51.5%; Sp = 100%; PPV = 100%; NPV = 42.9%; Ac = 64.4%. cholesteatoma
3.3.2. Value of DPI HASTE Cholesteatoma 28 0 28
Table: Diagnostic value of DPI DWI & DPI | Non cholesteatoma 5 12 17
Surgical result > > 33 12 45
Cholesteatoma | Non cholesteatoma Comment:
DPI | Cholesteatoma 20 5 25 The diagnosis of middle ear cholesteatoma of HASTE DWI combined
Non cholesteatoma 13 7 20 with EPI DWI is similar to the HASTE DWI: Sn = 84.8%; Sp = 100%;
> 33 12 45 PPV = 100%; NPV = 70.5%; Ac = 88.9%.
Comment: 3.3.6. Value of HASTE DWI in combination with DPI
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Table: Diagnostic value of HASTE DWI in collaboration with DPI

Surgical result
Cholesteatoma Non )
cholesteatoma
HASTE DWI | Cholesteatoma 29 5 34
and DPI Non
cholesteatoma 4 7 11
Comment:

The diagnostic value of recurrent middle cholesteatoma of the HASTE
DWI in combination with DPI: Sn = 87.9%; Sp = 58.3%; PPV = 85.3%;
NPV = 63.6%; Ac = 80.0%.

Chapter 4
DISCUSSION

4.2. MRI features of recurrent middle ear cholesteatoma
4.2.1. Cholesteatoma signal on TI1W sequence

The T1W signal of cholesteatoma: 63.6% iso-signal, 30.3% hypo-
signal and 6.1% hyper-signal compared to brain tissue. According to K
Barath, cholesteatoma signal on T1W is nonspecific, usually hypo-signal
and iso-signal, indistinguishable from fibrous, inflammatory tissue, and
secretory fluid.
4.2.2. Cholesteatoma signal on T2W sequence

Cholesteatoma image on T2W pulse sequence: mainly hyper-
signal accounted for 78.8%, with 21.2% iso-signal on T2W. According to
K Barath, A Fontaine, cholesteatoma signal on T2W is nonspecific.
Other lesions such as cholesteatoma, fibrous, granulomatous tissue, and
inflammatory fluids also increase the signal on this sequence.
4.2.3. Cholesteatoma signal on EPI DWI

Cholesteatoma signal on EPI DWI sequence: 100% recurrent
cholesteatoma increases signal on DWI. Among them, 51.5% reduce the
signal on ADC images, which means there is true restriction. The
remaining is 48.5% of hyper- signal on the ADC image. The signal
increase of this group on DWI images was due to the T2W effect and not
the diffusion restriction. Viewing ADC images is obligatory when
interpreting DWI images.
According to the study of Vercruysse JP, the recurrent cholesteatoma
signal increase on EPI DWI is 12.5%. It means that EPI DWI only detects
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1/8 cases. Also in this study, for primary cholesteatoma group, the rate of
cholesteatoma increases signal on EPI DWI was 81.6%. This is explained
that cholesteatoma is small in the recurrent group, with only the largest
cholesteatoma of 6mm detected on EPI DWI, and the remaining 7/8 of
cholesteatoma not detected on the DWI EPI are sized. <4mm. The first
cholesteatoma group has a larger size, from 5 to 21mm.

The results of our study has a higher rate of cholesteatoma
recurrence on DWI EPI because the average size of cholesteatoma
recurrence in our study was higher, averaging 9.2 mm =+ 7.1 mm. Larger
cholesteatoma size is detected better on the EPI DWI sequence.

4.2.4. Cholesteatoma signal on DPI

Recurrent cholesteatoma signal on DPI: 60.6% does not enhance,
and 39.4% enhances in the delayed phase.

The results of our study are similar to the research results of De
Foer D, the rate of cholesteatoma does not enhance in the delayed is
56.7%. The study of A Fontaine, the non-enhancement rate of recurrent
cholesteatoma on DPI is 66.67%. However, unlike the results of D.
Ayache's study, the non-enhancement rate of recurrent cholesteatoma on
DPI is 90%, due to the larger cholesteatoma. According to D. Ayache,
only 2/19 (10.5%) cholesteatoma is less than 3 mm, and these 2
cholesteatomas are not detected on the DPI pulse sequence. In our study,
there are 6/13 (18.2%) cholesteatoma less than 3mm. Cholesteatoma
does not have blood vessels, so it does not enhance after injection of
contrast medium. However, small cholesteatoma will not be found on
DPI due to the enhancement of adjacent tissue.

4.2.5. Cholesteatoma signal on HASTE DWI1

Hyper-signal of recurrent cholesteatoma on HASTE DWI is
84.8%, iso signal is 15.2%. This result is consistent with the research
results of A Fontaine, the hyper signal rate of cholesteatoma on HASTE
DWTI is 83.33%. The study results of De Foer D, the hyper signal rate of
cholesteatoma on HASTE DWI is 82.6%.

4.2.6. TI1W signal according to cholesteatoma size groups

There was no statistically significant difference in cholesteatoma
on T1W sequence in two size groups: Cholesteatoma in < Smm group
has 80% iso-signal on T1W. Cholesteatoma in group> Smm has 50.0%
iso-signal and 50.0% hypo-signal on TIW. TIW sequence is not specific
for cholesteatoma diagnosis, both in small size and large size groups.



18

When the lesion is hyper signal on T1W, it is characteristic of
granuloma.
4.2.7. T2W signal according to cholesteatoma size groups

The cholesteatoma signal on T2-weighted images does not differ
between the two size groups: group < Smm with 86.7% and group> Smm
with 72.2% hyper signal on T2W. Like T1W, T2W pulse sequence is not
specific in cholesteatoma diagnosis in both size groups. Types of post-
operative middle ear lesions such as cholesteatoma, cholesterol
granuloma, fibrous tissue, inflammatory fluid increase signal on T2W.
4.2.8. EPI DWI signal according to cholesteatoma size groups

There is a statistically significant difference in cholesteatoma on
the EPI DWI in two size groups: in the < Smm group, there is 93.3%
cholesteatoma without diffusion restriction, the EPI DWI detects only
6.7% cholesteatoma (restricted diffusion). In contrast, in the group>
Smm, there is 88.9% restricted diffusion cholesteatoma, this is the
cholesteatoma rate detected. Thus DWI EPI is capable of detecting
cholesteatoma with size> 5Smm, and for cholesteatoma < Smm, the
detection ability of EPI DWI is very limited.

The results of our study are consistent with the study of
Vercruysse JP: with cholesteatoma < 5mm, the detection rate is 12.5%,
while cholesteatoma > 5mm, the detection rate is 81.6%.

4.2.9. DPI signal according to cholesteatoma size groups

There was a statistically significant difference of signal in the two
groups of cholesteatoma size. Cholesteatoma group > Smm with 94.4%
non-enhancement cholesteatoma, this is the cholesteatoma rate detected
by DPI. While cholesteatoma group < Smm, only 20.0% did not enhance.
This meant 20% cholesteatoma in this group was detected by DPI. Like
DWI EPIsequence, the DPI sequence detects cholesteatoma in groups
of> Smm better than the < Smm size group. According to Venail F: DPI
detection of cholesteatoma> Smm was 100%, while cholesteatoma group
< 5mm, DPI's detection rate was 84.6%.

4.2.10. HASTE DWI according to cholesteatoma size group

Cholesteatoma in the cholesteatoma-sized group < Smm has 66.7%
hyper signal on HASTE DWI, while cholesteatoma group > Smm has
100% hyper-signal on DWI HASTE. Thus, the ability to detect
cholesteatoma in group <5mm is much higher than EPI DWI and DPL
The results of De Foer D showed that the hyper signal rate of
cholesteatoma on DWI HASTE was 82.6%.
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HASTE DWTI sequence has overcome the disadvantages of EPI
DWI sequence. With HASTE DWI can perform thin slices of 2mm (EPI
DWI is 3-4mm), higher resolution, no artefact in the temporal bone area
where there are many types of tissue such as gas, bone and soft tissue
next to each other.
4.3. Diagnostic value of MRI in recurrent middle ear cholesteatoma
4.3.1. Value of EPI DWI

The diagnostic value of recurrent middle ear cholesteatoma of EPI
DWI: Sn = 51.5%; Sp = 100%; PPV = 100%; NPV = 42.9%; Ac =
64.4%. EPI DWI sequence has a low sensitivity (Sn = 51.5%), detecting
about half of cholesteatoma cases. The DWI sequence has a high
specificity (Sp = 100%), meaning that all non-cholesteatoma cases will
not restrict on EPI DWI. This sequence also has a high positive
predictive value (PPV = 100%): means that when DWI EPI is diffused,
there is definitely a recurrent of cholesteatoma. The disadvantage of this
sequence is the low negative predictive value (NPV = 42.9%) which
means that many cases do not restrict on EPI DWI but actually there is
still cholesteatoma recurrence.
4.3.2. Value of DPI

The diagnostic value of recurrent middle ear cholesteatoma of
DPI: Sn = 60.6%; Sp = 58.3%; PPV = 80.0%; NPV = 35.0%; Ac = 60%.
The result is similar to it of De Boer F research: The value of DPI in the
diagnosis of recurrent cholesteatoma is Sn = 56.7%, Sp = 67.6%, PPV =
88.0%, NPV =27.0 % According to A Fontaine: DPI sequence had Sn =
66.67%, Sp = 50%, PPV = 44.44% and NPV = 71.43%.
4.3.3. Value of HASTE DWI

The diagnostic value of recurrent cholesteatoma of HASTE DWI:
Sn = 84.8%; Sp = 100%; PPV = 100%; NPV = 70.5%; Ac = 88.9%.
According to Foer B in the 2008, the study has 32 cases, the HASTE
DWI sequence has the diagnostic value: Sn = 90%, Sp = 100%, PPV =
100%, NPV = 96%. The study results of De Foer B but in the 2010, with
the number of patients was 120 cases, the value of the HASTE DWI in
cholesteatoma diagnosis: Sn = 82.6%, Sp = 87.2%, PPV = 96.0% and
NPV =56.5%.

The results of A Fontaine show that the value of HASTE DWI: Sn
= 83.33%, Sp = 80%, PPV = 71.43% and NPV = 88.89%.
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Results of meta-analysis of Jindal M, published in 2011, with the
HASTE DWI value of 207 cases: Sn = 91.4%, Sp = 95.8%, PPV =97, 3
% and NPV = 85.2%.

According to the meta-analysis of Muzaffar in 2016, there were
575 studies including 27 relevant studies, 727 patients. The value of
HASTE DWI: Sn = 89.79% (£ 12.1), Sp = 94.57% (+ 5.8), PPV =
96.50% (£ 4.2) and NPV = 80.46% (+ 20.2).

In our study, the sensitivity of HASTE DWTI in the diagnosis of
cholesteatoma recurrence was Sn = 84.8% similar to the results of De
Foer B (2010), with Sn = 82.6%. The results of A Fontaine have Sn =
83.33%. Sensitivity of HASTE DWI depends on cholesteatoma size.
When cholesteatoma < 5mm has Sn = 66.7%, when cholesteatoma> Smm
has Sn = 100%. In general, the larger the cholesteatoma size, the easier to
detect on HASTE DWI. This sequence did not miss any cholesteatoma>
Smm.

Specificity in our study Sp = 100%, similar to De Foer B's study,
in 2008, HASTE DWI sequence has Sp = 100%. According to two
general studies of Jindal M and Muzaffar J, Sp = 95%. This is one of the
two best values of HASTE DWI in cholesteatoma diagnosis. This high
value (100%) means that when there is not cholesteatoma, it will not be
hyper signal on this sequence certainly.

The second value to achieve the maximum number in the
diagnosis of recurrent cholesteatoma of the HASTE DWI was the PPV =
100%. This result was similar to that of De Foer B, in 2008, the HASTE
DWI sequence has PPV = 100%. According to two meta-analysis of
Jindal M, PPV = 97.3% and Muzaffar J have PPV = 96.5%. The positive
predictive value is high, meaning that if the signal increases on HASTE
DWI, there will be definitely a recurrence of cholesteatoma. Some
studies have not reached this maximum value because the false positives
may be due to: bone powder, silastic sheet, fat, artefact, non-specific
inflammatory lesions ... So it is necessary to know about materials used
during surgery such as bone powder, silastic sheet... to avoid false
positive cases.

In our study, the negative predictive value is NPV = 70.5%, the
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research result of De Foer B, in 2010, had NPV = 56.5%. According to
the results of two meta-analysis: the study of Jindal M had NPV =
85.2%, Muzaffar's study had NPV = 80.46% (£ 20.2). This is a limited
value of this method, there is still a false negative rate (no hyper signal
on HASTE DWI but cholesteatoma still occurs). False negative cases
were in the group of cholesteatomas which are smaller than Smm in size.
This is the issue that other studies have encountered, especially with
cholesteatoma which is smaller than 3mm. When the small size of
cholesteatoma is small, the size of the keratin pouch, even only the
epidermis, is not sufficient to be hyper-signal on the HASTE DWIL

According to the conclusions of meta-analysis of Jindal M and
Muzaffar J: Non-EPI DWI sequence as DWI HASTE is better in
diagnosis of recurrent cholesteatoma than EPI DWI sequence. HASTE
DWI sequence has higher resolution with higher matrix and less artefact.
Therefore, it can detect smaller cholesteatoma than EPI DWI can. The
author recommended monitoring negative cases, perform MRI again
after 12-18 months. This is the way to avoid surgery in some cases.

In the study of Steens S: there were 45 negative cases, no recurrent
cholesteatoma on the first MRI. All of these cases received a second MRI
scan: 8 positive cases, 6 suspected recurrences and 31 negative cases. Of
the 8 cases of 2nd positive MRI, there were 6/8 cases of surgery, the
results had 5 recurrent cholesteatoma and one was fat. Of the 31 negative
patients, 7 had the third MRI and found 2 positive cases, these two had
surgery and confirmed cholesteatoma recurrence. Based on the results of
the study, the author recommends that some cholesteatoma grow quickly
while some cholesteatoma grow slowly. Therefore postoperative
cholesteatoma patients should be clinically monitored and repeated MRI
scans, with MRI possible at 1 year and 4 years after surgery.

4.3.4. The value of EPI DWI in combination with DPI

The diagnostic value of recurrent cholesteatoma of the EPI DWI in
combination with DPI: Sn = 60.6%; Sp = 58.3%; PPV = 80.0%; NPV =
35.0%; Ac = 60.0%.

The diagnostic values when combining the DWI EPI and DPI was
the same diagnostic values of the DPI sequence. In the study, all cases of
cholesteatoma being detected by EPI DWI were detected on the DPI
pulse sequence. The sensitivity of combining these two sequences
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increased little, but the specificity and the predicted positive value
decreased significantly.

According to research results of Pennanéach A: The values of DPI
sequence for recurrent cholesteatoma was: Sn = 63%; Sp = 71%; PPV =
89%; NPV = 33%. The value of the EPI DWI pulse sequence was Sn =
88%; Sp = 75%; PPV = 93%; NPV = 62%. When combining DWI and
DPI: Sn = 84%; Sp = 75%; PPV = 93%; NPV = 55%. Thus, the
combination of these two pulse sequences does not increase the
diagnostic values for recurrent cholesteatoma. This study also concluded
that the use of the basic pulse sequence along with DWI could avoid
unnecessary injection of contrast medium, reduce examination time, and
remain the same diagnostic value. . MRI with DWI sequence is reliable
to identify patients with recurrent cholesteatoma which requires surgery.
The combination with the DPI does not increase the accuracy of the
diagnosis.

4.3.5. The value of HASTE DWI in combination with DWI EPI

The diagnostic value of recurrent cholesteatoma of HASTE DWI
in combination with DWI EPI is definitely the same HASTE DWI alone:
Sn = 84.8%; Sp = 100%; PPV = 100%; NPV = 70.5%; Ac = 88.9%.

Any cholesteatoma which is detected by EPI DWI, is already
detected by HASTE DWI. EPI DWI could detect 17 out of 33
cholesteatoma cases. All these 17 cholesteatomas were also detected by
HASTE DWI. HASTE DWI detected 28/33 cases of cholesteatoma. DWI
EPI did not detect any of the 5 cholesteatoma that HASTE DWI missed.
Thus, the combination of two DWI EPI and DWI HASTE does not
increase the accuracy of the diagnosis compared to HASTE DWI alone.
For recurrent cholesteatoma examination, performing EPI DWI sequence
is unnecessary when the HASTE DWI sequence is performed.

4.3.6. Value of HASTE DWI in combination with DPI

The diagnostic value of recurrent middle ear cholesteatoma DWI
HASTE in combination with DPI: Sn = 87.9%; Sp = 58.3%; PPV =
85.3%; NPV = 63.6%; Ac = 80.0%.

The combination of two HASTE DWI and DPI does not
significantly increase the sensitivity (Sn = 87.9%), while the DWI
HASTE sequence alone has Sn = 84.8%. The combination of these two
sequenes reduces the value of specificity (Sp = 58.3%), positive
predictive value (PPV = 85.3%) and negative predictive value (NPV =
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63.6%), compared to HASTE DWI alone with Sp = 100%, PPV = 100%
and NPV = 70.5%.

In De Foer B's study, the value of the HASTE DWI and DPI is
compared. The value of DPI is Sn = 56.7%; Sp = 67.6%; PPV = 88.0%;
NPV = 27.0%. The value of HASTE DWI is Sn = 82.6%; Sp = 87.2%);
PPV = 96.0%; NPV = 56.5%. The value when combining HASTE DWI
and DPI is Sn = 84.2%; Sp = 88.2%; PPV = 96.3%; NPV = 59.6%. The
diagnostic values of recurrent cholesteatoma of DPI are much lower than
that of DWI HASTE. The combination of HASTE DWI and DPI does
not significantly increase diagnostic values compared to using only
HASTE DWTI sequence.

Our research results are also consistent with the above research
results. The use of DPI sequence is not necessary, because it does not
increase the accuracy of the diagnosis. Not using the DPI will
significantly reduce the duration of the examination because this
sequence must be performed 30 - 50 minutes late after the injection of
contrast medium. Not injecting contrast medium reduces the risk of side
effects and reduces expense.

CONCLUSION

The study of 45 patients who have had medical history of
postsurgical middle ear cholesteatoma underwent middle ear surgery
again. The MRI results were correlated to the surgical results. There are a
total of 33/45 cases of recurrent cholesteatomas. We make the following
conclusions:

1. MRI characteristics of recurrent middle ear cholesteatoma

Recurrent cholesteatomas have following features of different
sequences:

- TIW: 63.6% iso-signal, 30.3% hypo-signal and 6.1% hyper-signal.

- T2W: hyper-signal 78.8%, iso-signal 21.2%.

- EPI DWI: 100% hyper- signal on DWI image, hypo-signal on ADC
51.5%, hyper-signal on ADC 48.5%.

- DPI: non-enhancement 60.6%, enhancement 39.4%.

- HASTE DWI: 84.8% hyper-signal increase, 15.2% iso-signal.

2. Diagnostic value of MRI in diagnosis of recurrent middle ear
cholesteatoma
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* Using a single sequence: DWI HASTE has the best value in
diagnosis of recurrent middle ear cholesteatoma:

- EPI DWI has high specificity and predictive value, but its sensitivity
and negative predictive value are not high: Sn = 51.5%; Sp = 100%; PPV
=100%; NPV = 42.9%; Ac = 64.4%.

- DPI has low diagnostic values: Sn = 60.6%; Sp = 58.3%; PPV = 80.0%;
NPV =35.0%; Ac = 60%.

- HASTE DWTI has high diagnostic values, especially positive predictive
values and specificity: Sn = 84.8%; Sp = 100%; PPV = 100%; NPV =
70.5%; Ac = 86.7%.

* Combining different sequences: Do not increase diagnostic value
compared to single HASTE DWI alone:

- EPI DWI combination with DPI: Sn = 60.6%; Sp = 58.3%; PPV =
80.0%; NPV = 35.0%; Ac = 60.0%. Low diagnostic values.

- EPI DWI combination with HASTE DWI: Sn = 84.8%; Sp = 100%;
PPV = 100%; NPV = 70.5%; Ac = 86.7%. Do not increase diagnostic
values compared to HASTE DWI.

- HASTE DWI combination with DPI: Sn = 87.9%; Sp = 58.3%; PPV =
85.3%; NPV = 63.6%; Ac = 80.0%. Although the increase in sensitivity
is negligible, it reduces significantly specificity and the positive
predictive value.

It is not necessary to use the EPI DWI and DPI pulse sequence
in diagnosis of recurrent middle ear cholesteatoma, just use the HASTE
DWI sequence. This reduces the time for examination, expense, the risk
of drug allergy for patients.

The HASTE DWI sequence is easy to perform, easy to
interpret, helps to detect recurrent middle ear cholesteatoma. Only a
small rate of small-size cholesteatoma (under Smm) is not detected by
HASTE DWI. MRI with this sequence can help reduce the number of
second look surgeries which have only purpose to check if there is
recurrent cholesteatoma.
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