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ABSTRACT

Objective: To describe the distribution of risk levels according to Keros, Gera, and Yenigun
classifications, and to analyze the relationships among these classifications as well as the
correlation between the depth, angle, and length of the lateral lamella of the cribriform plate
(LLCP) on computed tomography.

Subjects and methods: A cross-sectional descriptive study was conducted on 149 patients (298
nasal sides) at Nhan Dan Gia Dinh Hospital from June 2024 to June 2025. The study variables
included olfactory fossa depth (Keros), lateral lamella angle (Gera), and lateral lamella length
(Yenigun). Distribution normality was assessed using the Shapiro-Wilk test. Because both nasal
sides fromthe same patientwere included, the primary analyses were performed using Generalized
Estimating Equations (GEE) with patient ID as the clustering unit; Spearman correlation analyses
based on the mean value of both sides per patient were additionally reported.

Results: According to Keros classification, the medium-risk group (type Il) predominated at 89.6%,
while the high-risk group (type lll) accounted for only 2.3%. In contrast, Gera classification identified
a significantly higher proportion of high-risk cases (type lll, angle < 45°) at 15.8%. The mean LLCP
length was 11.83 £ 2.15 mm; Yenigun classification revealed that 7.0% of cases were in the high-
risk group (type lll > 15 mm). Statistical analysis showed that LLCP length varied independently of
depth and angle. Notably, 95.2% of cases with a dangerous length (Yenigun type Ill) were concealed
within the Keros low-to-medium risk groups.

Conclusion: The Keros classification alone does not fully reflect the multidimensional anatomy of
the anterior skull base. In this sample, LLCP length according to the Yenigun classification behaved
as a morphological parameter independent of depth and angle. Considering depth, angle, and length
together may provide a more comprehensive preoperative assessment of high-risk LLCP variants.

Keywords: Lateral lamella of cribriform plate, Keros classification, Gera classification, Yenigun
classification, Computed tomography.
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TOM TAT
Muc tiéu: M6 ta phan bd mirc dd nguy co theo ba hé théng phéan loai Keros, Gera va Yenigun,
dong thoi phan tich méi lién quan gitra cac hé thdong phan loai nay va gitra ba thong s6 do sau, goc
nghiéng va chiéu dai cia manh bén xuong sang (LLCP) trén phim cat l&p vi tinh.

Péi twong va phuong phap nghién ciru: Nghién citu mé ta cit ngang trén 149 bénh nhan (tuong
(rng 298 bén hdc mii) tai Bénh vién Nhan Dan Gia Dinh tir thang 06/2024 dén thang 06/2025. Cac
bién s khao sat bao gom: d6 sau hd khitu (Keros), géc nghiéng manh bén (Gera) va chiéu dai manh
bén (Yenigun). Phan phéi clia céc bién lién tuc dugc kiém tra bang kiém dinh Shapiro-Wilk. Do di¥
liéu gdm hai bén hdc mai chia cuing mot bénh nhéan, cac phén tich maéi lién hé dugc thuc hién chu
y&u bang mé hinh Generalized Estimating Equations (GEE) v&i ID bénh nhan (a don vi cum; phan
tich twong quan Spearman trén gia tri trung binh hai bén mébi b&nh nhan dugc trinh bay bé sung.

K&t qua: Theo phan loai Keros, nhdm nguy cd trung binh (loai Il) chiém uu thé tuyét ddi (89,6%),
trong khi nhém nguy ca cao (loai lll) chi chi€ém 2,3%. Tuy nhién, phan loai Gera phat hién ty &
nhém nguy co cao (loai lll, goc < 45°) l&n t&i 15,8%. DEi vdi chiéu dai manh bén, gia tri trung binh
la 11,83+ 2,15 mm; phan loai Yenigun ghi nhan 7,0% trudng hgp thuéc nhém nguy ca cao (loai lll
> 15 mm). Phan tich théng ké cho thay chiéu dai manh bén c6 xu huéng doc lap vai do sau va goc
nghiéng. Dang chuy, 95,2% cac trudng hgp cé manh bén dai nguy hiém (Yenigun loai lll) lai nam
an trong nhém Keros dugc xem la an toan hodc trung binh.

K&t luan: Phan loai Keros don thuan chua phan dnh day du tinh da chiéu cta hinh thai nén so
trudc. Trong mau nghién cliu nay, chiéu dai manh bén theo Yenigun la mét tham s6 hinh thai cé xu
huéng doc lap véi dd sau va géc nghiéng. Viéc can nhac k&t hop déng thoi cac thdng sé do sau, géc
nghiéng va chiéu dai cé thé gitp déanh gia tién phau toan dién hon céc bién thé nguy cd ctia manh
bén xuong sang.

Tir khéa: Manh bén xuong sang, Keros, Gera, Yenigun, Cat l&p vi tinh, Phau thuat ndi soi mai xoang.

1. DAT VAN DE

Trong phau thuét ndi soi miii xoang, manh bén xuong sang
dugc xem L& cau tric giai phau c6é d6 bén virng thap nhat
tai nén so trudc. P& du bdo nguy co tai bién ro dich ndo
tdy, hé théng phan loai Keros (1962) dua trén chiéu cao
hé khitu trén mat phang tran da duoc ap dung rong réi
trong thyc hanh lam sang. Tuy nhién, cac nghién ctu hinh
anh hoc da binh dién gan day cho théay viéc chi khao sét
kich thudc theo chigu doc la chua di dé mé ta day du céu
tric giai phau phuc tap clia viing nay. Chiéu dai trudc-sau
clia manh bén, dugc chudn hdéa qua phan loai Yenigun
(2016), la mét tham s6 quan trong phan anh dién tich bé
mat xuong tiép xtc véi dung cu phau thuat nhung thudng
it dugc chu trong trong cac quy trinh danh gia thuong quy.

*Téc gia lien hé

VAn dé dat ra la liéu sy phat trién clia hd khitu theo chidu
sau co6 di keém vdi su gia tang kich thudc theo chiéu dai
hay khéng, hay day la cac qua trinh hinh thai hoc dién ra
doc lap. Tai Viét Nam, d@ liéu dinh lugng vé mai tuong
quan gilra ba bién s8: d6 sau (Keros), géc nghiéng (Gera)
va chiéu dai (Yenigun) van con thiéu vang. Su thiu hut
théng tin vé sy tuong tac gilta cac chiéu kich nay c6 thé
dan dén nhitng khoang tréng trong viéc tién lugng nguy cg,
dac biét khi cac hé théng phéan loai don |é dua ra nhitng
k&t qua mau thudn nhau trén cung moét bénh nhan. Do
do, nghién cltu nay dugc thuc hién nham mé ta phan bé
muc dé nguy co theo ba hé théng phan loai Keros, Gera
va Yenigun; dong thai phén tich mai lién quan gitra cac hé
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théng phan loai nay va gilra do sau, géc nghiéng va chiéu
dai ciia manh bén xuong sang trén cat ldp vi tinh.

2. POI TWONG VA PHUONG PHAP NGHIEN cU'U

2.1. Dadi twgng nghién ciru

Nghién cltu dugc thuc hién trén cac bénh nhan dén kham
va c6 chi dinh chup ¢t l6p vi tinh (CLVT) mii xoang tai
Bénh vién Nhan Dan Gia DPinh trong thdi gian tu thang
06/2024 dén thang 06/2025.

Tiéu chuén lua chon:

Bé&nh nhan trén 18 tudi, c4u tric xuong so mat phat trién
hoan thién.

Hinh anh CLVT cé chét lugng t8t, khdng nhiéu anh, bao
quat toan bo vung nén so trudc va cac xoang canh mii.
Céc méc giai phau vung hé khiru (manh sang, manh bén,
trén sang) quan sat ro.

Tiéu chuén loai trir:

Tién s phau thuat ndi soi mii xoang, phau thuat nén so
hoadc chan thuong v& san so trudc.

Céc bénh ly gay tiéu hily hoac bién dang céu tric xuong:
u héc mdi, polyp mdi quéa phat do 3-4 chén ép gay tiéu
xuaong, viém xoang do ndm xam lan, loan san xo.

2.2. Phuong phap nghién cttu

Thiét k& nghién cltu: M6 ta cat ngang.

C&mau: Chon mau thuan tién, bao gdm toan bd cac trudng
hop thda man tiéu chudn lua chon trong thoi gian nghién
ctru (N=149 bénh nhéan, tuong (rng 298 bén hdc mii).

2.3. Phuong tién va ky thuat thu thap sé liéu

Bénh nhan duoc chup bang hé thdng may cat L&p vi tinh
da day dau do (MSCT) tai Khoa Chan doan hinh anh.

Quy trinh tai tao: D{ liéu tho dugc tai tao trén mét phing
coronal (d&ng ngang) vudng goc vdi khau cai ciing hodc
song song vdi huéng ciia manh ding xuong sang va mat
phing ndm ngang (axial).

Théng s6 ky thuat: D6 day lat cat moéng (0,625 mm—1mm),
clra s6 xuang (Window width: 2000-2500 HU; Window
level: 200-300 HU) dé t8i wu hda dd tuong phan clia cau
tric xuong.

Chuén hoéa vi tri do luoing: D& ddm bao tinh déong nhat, tat
ca céc chi s6 trén mat phang coronal (Keros, Gera) dugc
vu tién do tai mat phang tran di qua rénh dong mach sang
trudce. Trong truong hgp khong xac dinh ré dong mach do
m& xoang, &t cat qua vi tri sdu nhat cua hé khitu dugce sty
dung thay thé.

2.4. Cac bién sé va chi sé nghién ctru
2.4.1. Phan loai Keros (D6 sdu hé khitu):

Pinh nghia: La khoang céch thang ding tir mat phang di
ngang qua manh sang dén diém cao nhat clia tran sang.

Phan loai (theo Keros P., 1962):
Loai l: D6 sdu 1 -3 mm (HG6 khitu néng).
Loai Il: D6 sdu 4 - 7 mm (HG khiru trung binh).

Loai lll: D6 sdu 8 — 16 mm (H6 khiru sdu - Nguy co cao
theo chiéu ding).
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2.4.2. Phan loai Gera (Géc nghiéng manh bén):

Dinh nghia: La géc duoc tao bdi truc clia manh bén xuong
sang va dudng thdng ndm ngang di qua manh sang.

Phan loai (theo Gera R. va cong s, 2018):
Mrc | (Nguy cathap): Goc > 80° (Manh bén gan nhuvudng goc).
Mtrc 1l (Nguy co trung binh): Géc 45° - 80°.

Mtrc Il (Nguy co cao): Géc < 45° (Manh bén nghiéng/déc
thoai thoai, dé bi xuyén thung bdi luc tdc déng ngang).

2.4.3. Phan loai Yenigun (Chiéu dai manh bén):

Dinh nghia: La chiéu dai trudc - sau cila manh bén xuong
sang, dugc do trén mat phing ndm ngang (axial). Day (a
chi s& dai dién cho dién tich bé& mat rui ro.

Pha&n nhém (theo Yenigun A. va céng sy, 2016 va dit liéu
nghién ctru):

Loai | (Nhém ngén): Chiéu dai tir 6 mm dén 10 mm.

Loai Il (Nh6m trung binh): Chiéu daitir 11 mm dén 15 mm.
Loai lll (Nhédm dai): Chiéu dai tir 16 mm dén 20 mm.

2.5. Xt ly sé liéu

S8 liéu dugc nhap liéu va quan ly bdng phan mém
Microsoft Excel, xt ly théng ké bang phan mém SPSS
26.0. Phan phdi ctia ba bién lién tuc (d6 sau hd khiru theo
Keros, goc nghiéng manh bén theo Gera, chiéu dai manh
bén theo Yenigun) dugc kiém tra bang kiém dinh Shapiro-
Wilk. Do hai bén hdc mai ctia cing mét bénh nhan cé tinh
tuwong quan, ching t6i str dung mo hinh phuong trinh uéc
luong tong quéat (Generalized Estimating Equation - GEE)
vdi c4u truc tuong quan hoan déi, phan cum theo ma
bénh nhan; két qua Spearman dugc trinh bay bé sung dé
so sanh. Gia tri p < 0,05 dugc coi la cd y nghia théng ké.

3. KET QUA NGHIEN cUU

Nghién clru thuc hién trén 149 bénh nhan (298 bén héc
mi) c6 day da dir liéu hinh anh cat l&p vi tinh mi xoang.
3.1. Dac diém hinh thai hoc cia manh bén xuwong sang
theo chiéu dai (Phan loai Yenigun)

Trong tdng s6 298 bén héc mii dugc khao sat, chiéu dai
trung binh ctla manh bén xuong sangla 11,83 £ 2,15 mm,
V@i gié tri nhod nhat 1a 6,39 mm va lén nhat la 17,66 mm.

Ph&n b6 cac nhém nguy ca theo phan loai Yenigun dugc
trinh bay trong Bang 1, trong dé nhém cé chiéu dai trung
binh (loai 2) chiém ty l& cao nhat.
Bang 1. Phan bd chiéu dai manh bén xuong sang theo
phan loai Yenigun

Phan loai Yenigun | Chiéu dai (mm) | Sé lwgng (n) | Ty L& (%)
Loai | (Ng&n) 6-10 mm 56 18,8%
Loai Il (Trung binh) 11-15mm 221 74,2%
Loai lll (Dai) 16-20 mm 21 7,0%
Téng cong 298 100%

3.2. M@i twong quan giira cac bién sé hinh thai hoc

K&t qua kiém dinh Shapiro-Wilk cho thdy d6 sau hé khitu
(Keros) khoéng tuan theo phan phdi chuén (p = 0,0004),
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trong khi géc nghiéng manh bén (Gera) va chiéu dai manh
bén (Yenigun) déu tuan theo phan phéi chuén (p = 0,117
vap=0,519).

K&t qua phan tich GEE cho thdy do sau hé khiru (Keros)
c6 tuong quan thudn co y nghia théng ké véi géc nghiéng
manh bén (Gera) (hé s6 hoi quy B = 2,227; p < 0,001).
Chiéu dai manh bén (Yenigun) khéng ghi nhan maéi lién
quan cé y nghia théng ké véi do sau (p = 0,254) va goc
nghiéng (p = 0,280).

Phan tich Spearman (phitham sd) trén gia tri trung binh cla
hai bén méi bénh nhan (n = 149) ciing cho két qua tuong tu.

Bang 2. Ma tran hé sé twong quan Spearman gitta do
sau, goc nghiéng va chiéu dai manh bén

Po sau Gée nehién Chiéu dai
Bién s6 hé kharu | 006 NENIENE | sk bén
manh bén (dd)
(mm) (mm)
Do sau (Keros) 1 0,232* 0,081
Goc nghiéng (Gera) 0,232* 1 0,012
Chiéu dai (Yenigun) 0,081 0,012 1

* Tuong quan c6 y nghia théng ké véi p < 0,001

Ma tran tuong quan Spearman: Cac gia tri p clia tuong
quan véi Yenigun déu > 0,05 (p Keros-Yenigun = 0,164; p
Gera-Yenigun = 0,839); p Keros-Gera < 0,001.

3.3. Phan bd mirc dé nguy co giira cac hé thong phan loai
Su phén b6 chéo gitra cdc nhdm phan loai dugc trinh bay
trong Bang 3 va Bang 4 nhadm khao sat sy déng nhat trong
danh gia nguy co gitra cac hé théng.

Bang 3. Phan bé chéo gitra phan loai Keros va Yenigun

Yenigun| Yenigun |Yenigun
loai | Lloai Il loai lll |Téng
(Ngén) |(Trung binh)| (Dai)
Keros loai | (N6ng) 7 16 1 24
Keros loai Il (Trung binh) 47 201 19 267
Keros loai lll (Sau) 2 4 1 7
Téng 56 221 21 298

Bang 4. Phan bé chéo giira phan loai Gera va Yenigun

Yenigun| Yenigun |Yenigun
loai | loai ll loailll | Téng
(Ngén) |(Trung binh)| (Dai)
Gera loai | (> 80°) 2 13 3 18
Gera loai Il (45° - 80°) 44 175 14 233
Gera loai lll (< 45°) 10 33 4 47
Téng 56 221 21 298

4. BAN LUAN

Giai phau hoc Gng dung trong phau thuat ndi soi mdi
xoang doi hoi su dinh lugng chinh xac vé khéng gian ba
chiéu clia céc céu trac ti€p gidp nén so. Trong khi cac
nghién cttu kinh dién thudng tap trung vao chiéu cao hd
khiru nhu moét yéu t6 tién lugng chinh, két qua tir nghién

clfu nay cho thay sy chiém uu thé ciia nhom Keros loai
Il (89,6%) trong quan thé khao sat. Ty l& nay tuong dong
véi céc cong bd qudc té cua Alazzawi (2012) trén ngudi
Malaysia va Souza (2008) tai Brazil (1, 2). Tuy nhién, su
tap trung mat dé cao vao nhom nguy ca trung binh theo
phan loai Keros c6 thé d&n dén viéc danh gia chua day du
céc y8u t6 lien quan dén cau truc gidi phau khong thudc
vé chiéu cao. Han ché clia hé théng Keros nam & viéc chi
khao sat trén L4t cat coronal, chua phan anh dugc sy bién
thién giai phau theo chiéu doc truc (axial), nci ma chiéu
dai ciia manh bén xuong sang quyét dinh dién tich ti€p
xtc clia cdu trdc nay trong qud trinh phau thuét.

Nghién clru ghi nhan gia tri trung binh chiéu dai manh bén
xuong sang la 11,83 = 2,15 mm, vdi su hién dién clia céac
bién thé giai phau cé chigdu dai l&n thudc nhém Yenigun
loai lll (> 15 mm) chi€ém ty & 7,0%, trong khi nhém phd
bién nhat (& Yenigun loai Il (11-15 mm) chiém 74,2%. Két
qua nay phu hop véi cac bao cao cla Yenigun (2016) va
Kolak (2024), cho thdy manh bén khoéng phai la mot cau
tric dong nhat ma cé sy bién thién dang ké vé kich thudc
trudc-sau gilra cac cé thé (3, 4). Ve mat co hoc, mét manh
bén cé kich thudc l&n han déng nghia véi viéc dién tich
xuong mong ngan cach héc mdi va thuy tréan rong hon.
Diéu nay budc phau thuat vién phai thuc hién cac thao
tac boc tach trén moét quang dudng dai hon doc theo nén
s0. Do d6, ngay ca khi chiéu cao ho khitu thap (Keros loai
I), mét chiéu dai l&n theo phan loai Yenigun van cé thé
lam tang xac sudt xay ra tai bién do su gia tang khéng gian
thao tac dung cu tai vung ranh gigi nay.

Mot két qua dang luu y tir di liéu nghién ciu La suthist Lap
ma trén tuong quan gitra ba bién sé hinh thai hoc: chiéu
cao (Keros), géc nghiéng (Gera) va chiéu dai (Yenigun).
Phan tich bang GEE cho thdy chiéu dai manh bén
(Yenigun) khéng ghi nhan mai lién quan c6 y nghia théng
ké vai do sau (p = 0,254) va goc nghiéng (p = 0,280). Phan
tich Spearman bd sung trén gia trj trung binh clia hai bén
m&i bénh nhan ciing xac nhan hé sé tuong quan rat thap
va khéng cé y nghia thdng ké (hé s6 tuong quan Keros-
Yenigun = 0,081; hé s& tuwang quan Gera-Yenigun = 0,012;
p > 0,05). Didu nay ching minh rdng qua trinh khi héa
xuang sang theo chiéu doc (tao do sau) va qua trinh phat
trién xuong theo chiéu trudc-sau dién ra cé xu huéng doc
lap v&i nhau. Su'thiéu vang maéi twong quan tuyén tinh nay
c6y nghia thuc tién quan trong: phau thuat vién khong thé
sr dung dé sau hé khitu trén phim coronal dé suy doéan
chiéu dai manh bén trén phim axial. Mét bénh nhan cé
thé c6 hé khitu néng, vach xuong ding thing, nhung lai
s& hitu manh bén kéo dai. Day la co sd giai phau giai thich
cho su da dang clia cac bién thé nén so va su can thiét
phai khao sat tirng chiéu kich mot cach riéng biét.

Sy khong déng nhat trong phén tang nguy co gilta cac hé
théng phan loai clng dugc ghi nhan rd rét qua di liéu ddi
chiéu. Trong khi phéan loai Keros chi xac dinh dugc 2,3%
truong hgp thudc nhém nguy co cao nhét (loai 1), thi viéc
b& sung phan loai Yenigun dd md& rong phé danh gia, phat
hién thém céc bién thé giai phdu ma hé théng Keros don
thuén chua bao phu hét. Cu thé, trong s6 21 trudng hop cé
chiéu dai manh bén L&n (Yenigun loai lll), c6 téi 20 trudng
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hop (95,2%) ndm trong nhém Keros loai | va II. Biéu nay cho
thdy viéc chi dinh danh nguy cd dua trén mot tham sé duy
nhat cé thé bd sot mot sé bién thé nguy co. Theo quan diém
cua Solares (2008) va Preti (2018), cac t6n thuong nén so
thuding chiu tac déng cua da yéu to (5, 6). K&t qua nay ung
ho viéc chuyén dich tir mé hinh danh gia don bién sang md
hinh da bién, trong d6 chiéu dai Yenigun dugc xem xét nhu
mét yéu t6 doc lap, can dugc danh gia song hanh véi do
sau va do déc dé thiét lap ban do phau thuat chinh xac.
Ngoai ra, viéc danh gia chidu dai manh bén con cé y nghia
trong viéc dinh vi dong mach sang trudc. Mac du nghién
ctu nay khéng truc ti€p khao sat, nhung vé mat giai phau,
doéng mach sang trudc thuong di qua manh bén xuong
sang dé vao hé so trudc. Mot manh bén dai hon (Yenigun
loai lll) c6 thé ggi y mdt hanh trinh ndi so dai hon hoédc
bién déi vi tri cia déng mach nay. C4c nghién clitu tuong
lai can lam ré mai lién quan gilra chiéu dai Yenigun va vi
tri gidi phau clia déng mach sang trudc dé hoan thién mé
hinh danh gi4 rii ro xuat huyét va tén thuong nén so.

Téng hop lai, k&t qua nghién cttu nhan manh vai trd clia
viéc khao sat hinh anh cat l6p vi tinh da binh dién (MPR)
trudc phau thuat. Sy doc lap gitra cac bién s6 hinh thai
hoc yéu cau phau thuat vién phai tich hgp déng thdi ba
théng s6: do sau dé kiém soét gidi han trén, dd ddc dé dinh
huéng gbc ti€p can, va chiéu dai dé xac dinh pham vi béc
tach theo chiéu trudc-sau. Viéc ap dung déng bo phan
loai Yenigun bén canh Keros va Gera sé cung cap thong tin
toan dién vé c4u tric khéng gian ba chiéu ctia manh bén
xuong sang, ho trg t6i uu héa chién lwge phau thuat va han
ché t6i da cac bién chitng lién quan dén nén so trudc.

Nghién cttu cé uu diém la da s dung md hinh GEE dé
hiéu chinh céc sai s8 do tinh tuwang quan ndi tai gitra hai
bén h&c mii, tuy nhién do thiét k& cat ngang nén chua thé
danh gia truc ti€p mai lién hé gilra cac bién thé hinh thai
nay vdi bién chirng ldm sang thuc té.

5. KET LUAN

Hé thong phéan loai Keros don thuan chd yéu phan anh
muc dd nguy co giai phau ctia manh bén xuong sang theo
chiéu cao. K&t qua nghién cltu cho thay phan loai Geraxép
nhiéu trudng hgp vao nhdm nguy cd cao hon so véi Keros,
trong khi chi s Yenigun phan anh thém mét chiéu kich
hinh thai hoc theo truc trudc-sau ciia manh bén xuong
sang. Viéc tich hgp déng bé ca ba tham s6 dé sau — géc
nghiéng — chiéu dai c6 thé gitip danh gia tién phau toan
dién hon céac bién thé nguy co clia manh bén xuong sang.
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6. TUYEN BO VE DPONG GOP KHOA HQC

- Nghién cltu gép phan cho thdy chiéu dai manh bén
theo phén loai Yenigun khéng c6 méi lién quan c6 y nghia
théng ké vdi do sadu hé khiru va goc nghiéng manh bén
trong mau nghién cttu nay.

- K&t qua goi y nén can nhac danh gia phéi hop ba tham
s8 Keros, Gera va Yenigun trong lap k& hoach phau thuét.

7. CAM KET VE MAU THUAN LO'l iCH (NEU CO)

8.LO1 CAM ON BO1 VG'1 CO QUAN VA NHA TAI TRO
HOAC TO CHU'C CA NHAN LIEN QUAN (NEU C0)
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