TAP CHI NGHIEN ClPU Y HOC
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Nghién ctru danh gia gia tri ca cac chi sé Hounsfield (HU) trén cat I6p vi tinh (CLVT) trong phéan biét
viém xoang do ndm khéng xam lan va viém xoang man tinh khéng do ndm. Béy la nghién ctru hdi ctu
trén 340 bénh nhén c6 gidi phdu bénh sau phau thuat, gbm 170 truong hop fungus ball va 170 truong hop
khéng do ndm. Bbn chi sé HU duoc do trén viing quan tdm ctiia dém mo xoang. Tat cé cac chi sé HU &
nhém c6 ndm déu cao hon cé y nghia théng ké. HU trung binh cho hiéu qué chan doan tét nhat véi AUC
0,901; ngudng 42,4 HU dat dé nhay 90,0% va dé dac hiéu 78,2%. HU téi da c6 do dic hiéu cao hon véi
ngudng 143,25 HU. Trong héi quy da bién, HU trung binh, HU téi da va tudi la yéu té6 dw doan déc lap.
Phéi hop HU véi déu higu hinh énh dinh tinh lam tdng hiéu qué chan doan, nhét la & nhém khéng cé voi
héa. Nhw véy, HU la théng sé dinh lwong hitu ich trong chdn doén trudc phdu thuét fungus ball xoang.

T khéa: Viém xoang do ndm khéng xam lan, fungus ball xoang, viém xoang man tinh, Hounsfield unit,

cat I&p vi tinh.
l. DAT VAN BE

Fungus ball xoang (khéi nAm trong xoang) 1a
thé viém xoang do ndm khéng xam lan thuwdng
gdp nhét, dic trweng béi khdi vat chat ndm khu
trd trong xoang nhwng khéng xadm nhap niém
mac, xwong hoac mach mau. Theo EPOS 2020
va déng thuan Young-IFOS, bénh thwdng gap
& ngudi cd mién dich con bao tén, wu thé & nir,
hay khu trd &@ mt xoang, dac biét la xoang ham
va xoang bwém, va diéu trj chti yéu bang phau
thuat noi soi lay sach tén thuwong.'?

CLVT khéng tiém thuéc la phwong tién chan
doan hinh &nh dau tay trong danh gia viém
xoang do ndm khong xam I&n vi cho phép nhan
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dién cac diu hiéu nhw thanh phan ting dam
do trong long xoang, vbi hoa, day xwong thanh
xoang, tai ciu tric xwong va bao mon xwong
do hiéu &ng khédi."* Tuy nhién, cac dau hiéu
dinh tinh nay khéng hoan toan dac hiéu; mét sb
trwong hop viém xoang man tinh khéng do ndm
ciing cé thé biéu hién tdng dam do6 hodc voi
héa, lam gidm d6 chinh xac chan doan truwéc
mo.45

Bon vi Hounsfield (Hounsfield unit - HU) la
théng sb dinh lwong phan anh mirc hap thu tia
X clia tén thwong trén CLVT. M6t s6 nghién ctru
gan day cho thdy HU trung binh va HU téi da
ctia fungus ball cao hon cé y nghia thdng ké so
v&i viém xoang man tinh khdng do ndm, ngay
ca trong céac trwong hop khong cé voi hda dién
hinh.58 D liéu trong nwéc vé gia tri ctia CLVT
trong chan doan viém xoang do ndm da duoc
ghi nhan, nhung béng chirng vé nguwdng HU tdi
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wu va gia tri gia tdng cta HU khi phéi hop véi cac
d4u hiéu hinh anh dinh tinh van con han ché."

Nghién clru nay duwgc thwc hién nham
danh gia gia tri ciia cac chi s6 HU va xac dinh
ngwdng HU téi wu trén CLVT trong phan biét
viém xoang do ndm khéng xam lan véi viém
xoang man tinh khéng do ndm, déng thdi khao
sat hiéu qua ctia cac mé hinh chan doan két
hop gitra chi s6 dinh lwgng va dau hiéu hinh
anh dinh tinh.

I. DOI TUQNG VA PHUONG PHAP
1. Péi twong

Nghién ctru dwoc thwc hién trén cac bénh
nhan dwoc chan doan viém xoang man tinh, c6
chi dinh phau thuat ndi soi mii xoang va cé két
qua gidi phau bénh sau mé tai Bénh vién Tai
Mdi Hong Trung wong trong thoi gian tr thang
01/2024 dén thang 12/2025.

Tiéu chuan Iwa chon gdbm: bénh nhan tir 18
tudi tr& 18n; dwoc chan doan viém xoang man
tinh; da dwg'c chup CLVT mii xoang khéng tiém
thubc can quang trwéc phau thuat trong vong 3
thang; dwoc phau thuat ndi soi mii xoang; va
c6 két qua gidi phau bénh tlr bénh pham sau
mé du dé xac dinh cé hay khong tinh trang viém
xoang do nam.

Tiéu chuan loai trir gdbm: viém xoang do
nadm xam lan; khdi u ving mii xoang; hinh &nh
CLVT khoéng dat chat lwong do nhiéu ho&c thiéu
di liéu; tién st phau thuat mdi xoang lam thay
ddi dang ké cAu truc giai phau, gay kho khan
cho viéc danh gia hinh anh; hoac khéng cé két
qua gidi phau bénh sau mé.

2. Phwong phap

Thiét ké nghién ctu: chan doan héi clru,
mot trung tam, st dung thiét ké hai clra (two-
gate diagnostic case-control design). Tiéu
chuén tham chiéu dung dé xac dinh chan doan
sau cung la két qua giadi phau bénh sau phau
thuat. Fungus ball dwoc xac 1ap khi giai phau

bénh ghi nhan khéi soi ndm khu tra trong long
xoang, khéng c6 bang chirng xam nhap niém
mac, xwong hoac mach mau, phu hop véi viém
xoang do ndm khoéng xam lan.

Nghién ctru thu nhan 340 bénh nhan, gém
170 bénh nhan viém xoang do ndm khéng xam
l4n va 170 bénh nhan viém xoang man tinh
khéng do ndm. Nhém bénh bao gdm toan bo
céc trwdng hop viém xoang do ndm khéng xam
I&n théa man tiéu chuén Iya chon va khéng
thudc tiéu chuén loai trir trong thoi gian nghién
ctu, dwoc xac dinh bang két qua giai phau bénh
sau phau thuat. Nhém ching duoc lwa chon tiy
ciing quan thé& ngudn, bao gdm cac bénh nhan
viém xoang man tinh khéng do ndm c6 chi dinh
phau thuat ndi soi miii xoang, dwoc chup CLVT
trwédc md tai cing co sé trong cuing giai doan
nghién cru va cé két qua giai phau bénh xac
dinh khéng c6 ndm sau mé. T quan thé bénh
nhan du tiéu chuén nay, 170 trwong hop dwoc
lwa chon theo quy trinh chon mau dinh trudc
cla nghién clru voi ty 1€ 1:1 so v&i nhém bénh
nham bao d&m tinh can bang gitra hai nhom khi
phan tich so sanh gia tri chan doan cla céac chi
s6 HU va xay dwng mé hinh dw doan. Hai nhém
khong dwoc ghép cap theo tirng ca thé.

Viéc lwa chon nhdm bénh va nhém chirng
tir cling bdi canh 1am sang, cung chi dinh phau
thuét, cung phuwong phap chup CLVT va cung
tiéu chuan tham chiéu 1a giai phau bénh nham
gidm sai l&ch chon mau va tang tinh so sanh
gilra hai nhém nghién clu.

Cat I6p vi tinh duwoc thye hién trén may 32
day cla Siemens, b&énh nhan nadm ngtra, lat cat
0,625 - 1,0 mm, trwdng chup 140 - 160 mm,
tai tao cac mét phang axial, coronal va sagittal
trén clra sd xwong va md mém. O’ nhédm viém
xoang do ndm khéng xam lan, cac chi sé HU
duwoc do tai xoang ¢ tén thwong dwoc ddi
chiéu véi gidi phau bénh. O' nhém viém xoang
man tinh khéng do ndm, xoang do duoc lua
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chon theo nguyén tac cung vi tri gidi phau va
c6 dac diém ton thwong twong ng dé so sanh.
Khi cé nhiéu xoang bénh ly, chi chon mot xoang
dién hinh nh4t dé phan tich.

Viung quan tam dwoc dét trén lat cat axial
tai vi tri @&m m& 1&n nhét, wu tién vang c6 dam
dod ndi troi, khéng bao gdm xwong, khi hodc
murc khi-dich. O’ cac xoang Ién, ROl dwoc dat
cach thanh xwong vai milimét khi diéu kién giai
phdu cho phép; & cac xoang nhd nhw xoang
sang hoac xoang tran, ROl duwoc diéu chinh
theo kich thwéc xoang va dat xa thanh vach
xwong nhéat c6 thé. Hé théng PACS tw dong
ghi nhan HU trung binh, HU t6i da, HU t6i thiéu
va dd léch chuan. Viéc do HU duoc thuc hién
theo cung mot nguyén tac dat ROI & tat ca cac
trwdng hop. Hai bac si chan doan hinh anh doc
doc lap va lam mu két qué gidi phau bénh; cac
trwdng hop bat ddng duwoc thdo luan dé théng
nhéat két qua cudi cung dung cho phan tich.

Cac bién dinh tinh bao gdm véi héa trong
xoang, day xwong thanh xoang, bao mon
xwong, kiéu dam mo xoang va hiéu &ng khoi.
Céc bién dinh lwong gdm tudi va cac chi sé HU.
Sé liéu dwoc phan tich bang théng ké mé ta;
kiém dinh t Student hodc kiém dinh Chi-square/
Fisher khi pht hop; dwérng cong ROC dé xac
dinh nguwéng tbi wu theo chi sé Youden; va hoi
quy logistic da bién dé xac dinh yéu té dy doan
doc lap. Ngwéng y nghia théng ké la p < 0,05.
Do nghién ctru st dung mau phan tich voi ty &
nhém bénh/nhém chirng la 1:1, cac chi s AUC,
dd nhay va doé dac hiéu duwgc xem la cac thuwéc
do chinh dé danh gia gia tri chan doan cuia cac
chi sd HU; c4c gia tri dw bao dwong tinh va gia
tri dw bdo am tinh dwoc tinh toan trong mau
nghién ctru va dwoc dién gidi than trong khi ap
dung cho quén thé Iam sang chung.

3. Pao dirc nghién ctru

Nghién ctru la mét phan ctia dé tai tbt nghiép
thac si cla tac gia va da dwoc thong qua hoi
déng dé cwong cta Trwdng Dai hoc Y Ha Noi.
D liéu théng tin 1a nghién ctru hdi ctru khong
can thiép nén khéng anh hudng dén quyén va
nghia vu cla bénh nhan tham gia nghién ctru.
Thong tin ngwoi bénh dwgec ma hoa, bdo mat va
chi st dung cho muc dich nghién ctru khoa hoc.

Ill. KET QUA

Téng céng 340 bénh nhan dwgc dwa vao
phan tich, gédm 170 trwdng hop fungus ball
xoang va 170 trwdng hop viém xoang man
tinh khéng do ndm. Nhém viém xoang do ndm
khong xam lan c6 tudi trung binh cao hon nhém
khéng do ndm (56,98 + 12,76 so v&i 50,69 +
15,49; p < 0,001), ni¥ gidi chiém wu thé hon
(68,2% so v&i 42,9%; OR tho 2,85; KTC 95%:
1,83 - 4,45). Tdn thwong chi yéu khu tri mot
bén (92,4%) va don xoang (97,6%), g&p nhiéu
nhét & xoang ham (137/170), tiép dén la xoang
buwdm (28/170).

Trong phan tich dinh tinh trén toan bdé mau,
voi hda trong xoang 1a d4u hiéu cé dd dac hiéu
cao nhét, trong khi day xwong thanh xoang cé
dd nhay cao nhat nhwng d dic hiéu thap. &
nhom khéng cé vbi hoa, bao mon xwong va mo
hoan toan cé hiéu tng khéi tiép tuc |a cac dau
hiéu hd tro chan doan dang cha y (Bang 1).

T4t ca cac chi s6 HU clia nhém viém xoang
do ndm khoéng xam 1an déu cao hon cé y nghia
thdng ké so vé&i nhém khéng do ndm, ca trong
toan bd mau va & phan nhém khéng cé véi héa.
HU trung binh cho hiéu qua chan doan tét nhét
trén toan bd quan thé nghién ctru; HU tbi da
cho dé dac hiéu cao hon, phu hgp cho muc tiéu
khang dinh chan doan (Bang 2 va Biéu db 1).
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Bang 1. Cac dau hiéu CLVT dinh tinh & toan bé mau va & nhém khong cé voi hoéa

Phan Cé6  Khén B Bédac oy Npv
nhém Dic diém nam nélmg P nhay  hieu (%) (%)
%) (%) ’ ’

V6i hoa trong
xoang

109 14 <0,001 64,1 91,8 88,6 71,2

Day xwong thanh
163 133 <0,001 959 21,8 55,1 84,1

xoang
> Bao mon thanh
Toan 107 67 <0001 629 606 615 620
bd mau xwong
(n= Dam mo mot
x. N 51 74 0,013 30,0 56,5 40,8 44 .4
170 moi phan
nhom) s hoan toan
khong hiéu rng 33 42 0,295 19,4 75,3 44.0 48,3
khéi
Mo hoan toan cé
L .. 86 54 0,001 50,6 68,2 61,4 58,0
hiéu trng khoi
Day xwong thanh
57 121 0,006 93,4 224 32,0 90,0
xoang
Bao mon thanh
Khéng véi 4 yong 43 56 <0,001 70,5 64,1 43,4 84,7
hoéa (cé i .
,, Pam mo mot
namn = N 12 69 0,001 19,7 55,8 14,8 64,4
. phan
61; khéng
ndmn= Mo hoan toan
156) khong hiéu rng 18 39 0,497 29,5 75,0 31,6 73,1
khéi
Mo hoan toan co
31 48 0,008 50,8 69,2 39,2 78,3

hiéu ng khéi

PPV, gia tri dw bao dwong tinh; NPV, gia tri dw bao am tinh
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Bang 2. Gia tri cua cac chi sé Hounsfield trong phan biét viém xoang do nam khong xam lan

Phan Chisé Cénam Khéng ndm AUC Ngwdng Do nhay Do dac
nhém HU (x * SD) (x * SD) P cat (%) hiéu (%)
HUtung - 6198+ 3453+, 01 0001 424 90,0 782
binh 21,11 13,03 ’ ’ ’ ’ '
‘. 243,8 + 109,78 +
HU toi da <0,001 0,888 143,25 75,3 88,2
132,88 4577
Toan b6 HU tbi 21,14 + -35,10 £
- <0001 0632 -375 700 518
thieu 27,34 26,29
H .
iU do 3943+ 2454+
Iéch <0,001 0,789 33,25 60,6 92,4
R 17,87 8,81
chuan
HU trung 50,77 33,71
. <0,0017 0,861 36,65 91,8 68,6
binh 11,92 12,55
HU téi da 12912+ 10132+ <0,001 0,775 94,0 98,4 41,7
22,96 26,20 ’ ’ ’ ’ ’
Khéng -
voihea Y 1O 2201x 3353% 005 0615 35,5 65,6 53,2
thiéu 27,12 27,05 ’ ’ ’ ’ ’
HU do 26,68 * 23,58 £
Iéch T T 0,005 0,608 29,15 39,3 78,8
x 7,49 7,20
chuan
AUC: dién tich dwéi dwong cong ROC
ROC Curve ROC Curve
10 /_/ Source of the o Source of the
/ — HU(':"ZNe — HUCurve
7
-E. 0.6+ g 0.64
00 02 1D‘i specmcli): 08 1.0 00 02 :ispeciﬁc?:y 08 1.0
Diagonal segments are produced by ties. Diagonal segments are produced by ties.
B

Biéu dd 1. Pwong cong ROC cua cac chi s6 Hounsfield trong chan doan phan biét
A: Toan b6 mau nghién ctru. B: Nhém bénh nhén khéng cé voi hda trong xoang
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O cac trwong hop khong co voi hoa, sw
chong 14p d4u hiéu dinh tinh van co6 thé g&p.
Hinh 1 minh hoa hai ca bénh c6 biéu hién dinh
tinh twong dbi twong ddng, nhung gia tri HU

trung binh khac biét rd, qua dé cho thay vai trd
bd sung cuia chi sb dinh lwong trong cac ca kho
chan doan trwéc méd (Hinh 1).

Hinh 1. Hai ca khong cé voi héa minh hoa gia tri cia chi sé6 Hounsfield trong chan doan
phan biét. A-C: Nam 65 tudi, fungus ball xoang ham trai; m& xoang khong déng nhét trén
ctra s6 m6 mém (A), day xwong thanh xoang trén ctra sé xwong (B), do ROl cho HUmax
137 va HU trung binh 50,3 (C). D-F: Ni¥ 50 tudi, viém xoang man tinh khong do ndm; me
xoang c6 hiéu trng khéi trén ctba s6 mé mém (D), day va bao mon thanh xoang trén ctra

s6 xwong (E), ROI cho HUmax 112 va HU trung binh 28,2 (F)

Trong md hinh hdi quy logistic da bién, HU
trung binh, HU t6i da va tudi Ia cac yéu té dw
doan ddc lap; trong d6 HU trung binh c6 strc dw
doan manh nhét. Cac mé hinh két hop gitra HU

véi dau hiéu dinh tinh cai thién hiéu qua chan
doan so véi tivng bién don 1&; mé hinh gdm
HU trung binh, HU téi da, voi héa va bao mon
xwong dat AUC cao nhét 1a 0,934 (Bang 3).
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Bang 3. Cac yéu t6 dw doan doc lap va hiéu qua ciia mot sé mé hinh chan doan két hop

Phan  biénMo hinh  OR (KTC 95%) Auc Doénhay Bodac  PPVINPV
tich ° (%) higu (%) (%)
Tubi 1.027 0,029
. (1,003 - 1,052) ’
Hoi
uy da HU trung binh 1,088 < 0,001
9y g (1,047 -1,427)
bién
. 1,018
HU t6i da 0,001 - - - -
(1,007 - 1,029)
HU trung binh +
HU téi da + voi
i . R - 0,934 93,5 79,4 81,9/92,5
Mé hoa + bao mon
hinh xwong
két HU trung binh +
hop bao moén xwong
- 0,885 88,5 78,8 62,1/94,6

+ hiéu (rng khéi
(khéng vbi hoa)

IV. BAN LUAN

Két qua nghién ctu cho thay viém xoang
do ndm khéng xam I&n trong quan thé nghién
clvu ¢6 xu hwéng gap & ni, tudi trung nién -
cao tudi, tdn thwong chl yéu mét bén va don
xoang, dac biét & xoang ham. M6 hinh dich té
- hinh thai nay phu hop véi EPOS 2020, déng
thuan Young-IFOS va mot sé loat bénh gan
day. 39

V& phuong dién hinh anh, véi hoéa trong
xoang van la dau hiéu dinh tinh cé gia tri goi
y manh nhét cho fungus ball, trong khi day
xwong thanh xoang c6é dé nhay cao nhwng dé
d&c hiéu thap. Diéu nay phu hop véi ban chat
bénh ly: qua trinh viém man tinh kéo dai cé
thé gay tai cau tric thanh xoang & cad nhém do
nadm va khéng do ndm, con véi héa phan anh
hién twong lang dong khoang chat va manh
vun ndm dac hon.*68 Nhan dinh nay ciing phu
hop véi bao céo trong nwéc vé gia tri cia CLVT
trong ch&n doan viém xoang do ndm. ™

Diém ndi bat cia nghién ctu la da lwong
hoa vai tro ctia HU trén CLVT. HU trung binh c6
dién tich dwdi dwoéng cong cao nhat va duy tri
dd nhay cao ca & nhdm khong co6 voi hoa, cho
thay chi s6 nay phu hop cho muc tiéu sang loc.
C6 thé ly giai ring HU trung binh phan anh mac
khoang héa chung ctia tbn thwong 6n dinh hon,
trong khi HU t6i da dé& chju anh hwéng hon bdi
cac diém tang dam dé khu tra. Nguwoc lai, HU
tdi da c6 do dac hiéu cao hon, phu hop hon
cho muc tiéu khang dinh chan doan. Cach phan
tang nay co gia tri thwe hanh vi nhiéu trwong
hop fungus ball khéng biéu hién voi hoa dién
hinh trén hinh anh.5®

O cac trwong hop khong cé voi hoa, sw
chéng lap gitra cac dau hiéu dinh tinh van cé
thé gap. Trong bbi canh dd, chi sé6 HU trung
binh gitp téng do tin cay cho chan doan trudc
mé va cé thé déng vai trd bd sung cho danh gia
hinh thai thwdng quy trén CLVT. Twr goc do thuc
hanh, do HU nén dwoc thwc hién co hé théng
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& cac tén thwong xoang nghi ngd fungus ball,
d&c biét khi khong thay véi hoa ré trén cira sb
xwong.

Két qua hdi quy logistic cho thdy HU trung
binh, HU t4i da va tudi van gitr y nghia sau khi
hiéu chinh trong mé hinh da bién, goi y rang gia
tri chan doan ctia HU khéng chi phan anh déc
diém dich t& hoc ma con phan anh ban chat ciu
trdc khoang hoéa cta khéi ndm. Tuy nhién, do
HU trung binh va HU t6i da c6 kha nang twong
quan chat, cac két qua da bién can dwoc dién
giai theo hwéng thdm do; cac nghién ciru tiép
theo nén dwoc bao cao kiém tra da cong tuyén
va thye hién noi kiém hodc ngoai kiém doc lap
dé tang do tin cay phwong phap luan.

Nghién ctu cling cho thdy mé hinh két hop
githa HU va dAu hiéu dinh tinh lam tang hiéu qua
chan doan, d&c biét & nhém khéng co véi hda.
Day la diém c6 gia tri chuyén nganh ré rang vi
hd tro bac si chan doan hinh anh va phau thuat
vién dinh hwéng fungus ball & cac ca khong
dién hinh, tr d6 gép phan lap ké& hoach diéu tri
va tw van truéc mb tbt hon.

Tuy vay, nghién ciru con moét sd han ché.
Th& nhét, thiét k& hdi ciru mot trung tam lam
han ché tinh khai quat. Thi hai, thiét k& chon
mau 1:1 c6 thé lam thay déi PPV/NPV so véi
thwe hanh 1dm sang. Th ba, nghién clru chua
lwgng héa dd phu hop gilka hai ngudi doc.
Thr tw, cac moé hinh két hop méi dwoc khao
sat trén cung mét bo dir liéu, chwa cé ndi kiém
ho&c ngoai kiém doc lap. Cubi cung, sb ca &
cac xoang ngoai xoang ham con it nén chuwa
di co sé xay dwng nguwdng HU riéng theo trng
xoang.

V. KET LUAN

Chi sb6 Hounsfield trén CLVT la théng sb
dinh lwvgng hiru ich trong phan biét viém xoang
do ndm khong xam lan vé&i viém xoang man
tinh khéng do ndm. HU trung binh c6 gia tri
sang loc t6t, HU tbi da co gia tri khdng dinh tét

hon; phdi hop cac chi s& HU véi voi héa va
bao mon xwong gitp tang hiéu qua chan doan.
Ngwéng HU trung binh 42,4 HU cho toan bd
mau va 36,65 HU & nhom khéng cé véi hoa la
cac mbc goi y chan doan hivu ich. Két qua nay
c6 thé dwoc can nhéc ap dung trong thuc hanh
va can dwoc xac nhan thém & nghién ciru da
trung tam.
L&i cam on

Chung téi xin chan thanh cdm on cac dong
nghiép khoa Chan doan hinh &nh, Bénh vién
Tai Mdi Hong Trung wong va Bénh vién Pa
khoa Xanh Pén da hé tro thu thap sbé liéu va
hoan thién nghién ctru nay.

Nguén tai chinh: khéng. Xung dét loi ich:
khoéng.
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Summary

VALUE OF CT HOUNSFIELD UNITS IN
DIFFERENTIATING NON-INVASIVE FUNGAL RHINOSINUSITIS

This study evaluated the diagnostic value of computed tomography Hounsfield unit measurements
for differentiating non-invasive fungal rhinosinusitis from non-fungal chronic rhinosinusitis. This was
a retrospective single-center diagnostic study including 340 operated patients with histopathologic
confirmation, comprising 170 fungal and 170 non-fungal cases. Four HU metrics were measured
within the sinus opacity. All HU parameters were significantly higher in the fungal group. Mean HU
showed the best overall performance with an AUC of 0.901; an optimal cutoff of 42.4 HU yielded
90.0% sensitivity and 78.2% specificity. Maximum HU provided higher specificity with a cutoff of
143.25 HU. In multivariable analysis, mean HU, maximum HU, and age remained independent
predictors. Combining HU measurements with qualitative CT findings further improved diagnostic
performance, especially in patients without intralesional calcification. Hounsfield unit measurement
is therefore a useful quantitative marker for the preoperative diagnosis of sinus fungus ball.

Keywords: Non-invasive fungal rhinosinusitis, sinus fungus ball, chronic rhinosinusitis,
Hounsfield unit, computed tomography.
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