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ABSTRACT

Objective: To describe the characteristics of published studies and the methods used to detect
biofilm in patients with chronic rhinosinusitis (CRS).

Search and review methods: A scoping review was conducted following the five-stage Arksey and
O’Malley framework and reported according to PRISMA-ScR. Literature was searched in PubMed, the
Cochrane Library, Google Scholar and selected Vietnamese medical journals/libraries for records
published from January 2010 to June 2026, in English or Vietnamese. Three reviewers independently
screened records against a PCC framework (patients with CRS; methods directly detecting biofilm
on sinonasaltissue; no context restriction); disagreements were resolved with the supervisors. Data
were charted and narratively summarised; methodological quality appraisal was not performed,
consistent with JBI guidance for scoping reviews, and no meta-analysis was conducted.

Results: Of 784 records identified, 61 full texts were assessed after deduplication and title/
abstract screening, and 22 studies were included (39 excluded at full-text stage). Studies were
published in 2010-2023 (81.8% in 2010-2014), mostly with small samples (63.6% <50), and all
obtained specimens intraoperatively. Direct detection techniques included CLSM/SDCM (50.0%),
LIVE/DEAD BaclLight (31.8%), SEM (27.3%), H&E (27.3%), Gram staining (22.7%), FISH (18.2%),
and PNA-FISH, immunofluorescence and optical coherence tomography (4.5% each); two studies
additionally assessed in vitro biofilm-forming ability as supportive evidence. Biofilm-positive rates
ranged from 54.2% to 88.0% in disease groups (up to 97.1-100% in some small subgroups) and 0%
t0 56.0% in controls. Criteria for biofilm identification varied considerably across studies.

Conclusions: No single method has been standardised as a reference standard for biofilm
detection in CRS. Current evidence largely derives from surgical CRS populations, with small
samples and substantial methodological heterogeneity. Future studies should standardise
sampling sites, specimen processing, identification criteria and outcome reporting.

Keywords: biofilm; chronic rhinosinusitis; biofilm detection; confocal microscopy; fluorescence
in situ hybridization; scoping review.
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TOM TAT

Muc tiéu: M6 ta ddc diém cac nghién cltu da cong bd va cac phuang phap phat hién biofilm & bénh
nhan viém mui xoang man (VMXM).

Phuwong phap tim ki€ém va téng quan tai liéu: Tong quan luan diém dugc thuc hién theo khung 5 budc
Arksey-O’Malley, bédo céo theo PRISMA-ScR. Tai liéu dugc tim ki€m trén PubMed, Cochrane Library,
Google Scholar va céc tap chi/thu'vién y hoc trong nudc, xuat ban tir 01/2010 dén 06/2026, béng tiéng
Anh hodac tiéng Viét. Ba nghién cltu vién doc lap sang loc theo khung PCC (bénh nhan VMXM; phuong
phép phat hién biofilm tryc ti€p trén mo; khong gidi han béi canh); bat dong dugc giadi quyét cung nguoi
huéng dan. D liéu dugc trich xuat va tdng hop mé ta; khdng dénh gia chat lwong phuong phép hoc
(theo khuyén céo JBI, khong bat budc véi téng quan luan diém) va khéng phan tich gop.

K&t qua: Tir 784 ban ghi ban dau, sau loai trung lap va sang loc, 61 toan van dugc danh gia va 22
nghién ctiru dugc dua vao (39 bi loai & giai doan toan van). Cac nghién clru c6ngb62010-2023 (81,8%
giai doan 2010-2014), c& mau nhd (63,6% <50), b&énh pham mé/niém mac &y trong phau thuat
(22/22). Phuong phép phét hién truc ti§p gom CLSM/SDCM (50,0%), LIVE/DEAD BacLight (31,8%),
SEM (27,3%), H&E (27,3%), nhudém Gram (22,7%), FISH (18,2%); PNA-FISH, mi&n dich huynh quang
va OCT (mbi loai 4,5%); 2 nghién cttu bd sung danh gia kha nang tao biofilm in vitro nhu bang chiing
bé trg. Ty & duong tinh dao déng 54,2-88,0% & nhdm bénh (mot s8 phan nhém t&i 97,1-100%) va
0-56,0% & nhom chirng. Tiéu chuén xac dinh biofilm khéng théng nhat gitra cac nghién ciu.

Két luan: Chua cé phuong phap thdng nhat lam tiéu chudn tham chiéu dé phat hién biofilm trong
VMXM; béng chiing hién c6 chui yéu ti b&nh nhan c6 chi dinh phau thuat, c& mau nho, khéng dong
nhat vé ky thuat va tiéu chuan xac dinh. Can chuén hod vi tri ldy mau, x(r ly bénh pham, tiéu chuin
nhan dinh va cach béo céo két qua.

Tir khoa: biofilm; viém mdii xoang man; phat hién biofilm; kinh hién vi dién tr quét; lai; tdng quan
luan diém.

1. DAT VAN DE

Viém mii xoang man (VMXM) la tinh trang viém niém
mac maiva cac xoang canh mi kéo daitrén 12 tuén, dugc
chén doan dua trén triéu chiing ldm sang k&t hop bang
ching ndi soi hodc cat ldp vi tinh [1]. Day la bénh ly man
tinh thudng gap, anh hudng dang ké dén chét lugng sdng,
V@i ¢ ché bénh sinh phuirc tap lién quan viém, di &rng, bat
thudng giai phau, réi loan mién dich va vi sinh vat [1,2].

Biofilm la céng dong vi sinh vt bam trén bé mat sinh
hoc, dugc bao boc trong chat nén ngoai bao do chinhvisinh
vat tao ra, giup vi khuan ting dé khang vdi dap (ng mién
dich va khang sinh, gép phan vao nhiém trung man tinh, tai
phét hodc kho diéu tri [3,4]. Cac nghién clru nén tang céng
b6 trudec nam 2010 clia Sanderson va cong sy, Foreman va
cbng sy da budc dau chirng minh sy hién dién cla biofilm
trén niém mac mi xoang b&ng kinh hién vi dién tr va kinh
hién vi déng tiéu [5,6]. T d6, nhiéu k¥ thuat khac nhau tiép
tuc dugc ap dung: kinh hién vi dong tiéu, kinh hién vi dién
t&r quét, nhuém Hematoxylin-Eosin (H&E)/Gram, lai huynh

*Tac gia lién hé

quang tai chd (FISH), mién dich huynh quang, chup cét l6p
két hgp quang hoc (OCT) va céc thir nghiém tao biofilm in
vitro. Tuy nhién, viéc phat hién biofilm trén niém mac mai
xoang chua dudc chuén hod; sy khéac biét vé bénh pham,
xt ly mau, tiéu chuin hinh thai va cach doc két qua lam
han ché kha nang so sanh gilta cac nghién cttu [7].

Vivay, t8ng quan luan diém (scoping review) nay duoc
thue hién nham: (1) mé ta dac diém céc nghién cliu da
cbng b vé phat hién biofilm & bénh nhan VMXM; va (2) m6
t4 cac phuong phdp phéat hién biofilm va tiéu chuén xac
dinh két qua da dugc sir dung trong cac nghién clru nay.
2. PHUONG PHAP TONG QUAN
2.1. Thiét ké nghién ciru

T6ng quan luan diém dugdc thuyc hién theo khung 5
budc Arksey va O’Malley, dudi sy hudng dan phuong
phap hoc clia Vién Joanna Briggs (JBI), va bao céo theo
bang kiém PRISMA-ScR [8].
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2.2. Cau héi téng quan va khung PCC

Population: bénh nhan dugdc chan doidn VMXM (c6
ho&c khéng polyp mai) theo tiéu chudn lam sang két hap
ndi soi/CLVT; tiéu chuan lua chon khdng gidi han theo tudi,
song trén thuc té ca 22 nghién ciu dugc dua vao déu thuc
hién trén ngudi truang thanh. Concept: cac phuong phap/
ky thuat phat hién biofilm truc ti€p trén bénh pham mé/
niém mac mii xoang; cac th* nghiém chi danh gia kha
nang tao biofilm in vitro cia chldng phéan lap khéng dugc
dung lam tiéu chi lwva chon chinh ma chi ghi nhan nhu
bang chiing bd trg khi di kém phat hién tryc tiép trén meé.
Context: khdng gidi han khu vuyc dia ly hay tuyén diéu tri.
2.3. Tiéu chuan lwa chon va loai trir

Lua chon: nghién ctru goc (thir nghiém lAm sang hoac
quan sét), cé toan van, cdng b bang tiéng Anh hoac tiéng
Viéttlr01/2010 dén 06/2026, mé ta rd cach thirc ti€n hanh,
nhan dinh két qua, wu va nhuge diém cua phuong phap
phat hién biofilm. M6c 01/2010 dugc chon vi day la giai
doan CLSM, FISH, SEM va nhudm mdo hoc déi chiéu bat
dau dugc Ung dung phd bién han trén bénh phdm niém
mac mi xoang ngudi; cac nghién clru nén tang cong bo
truge 2010 (vi du [5,6]) do dé chi dugc trich dan lam béi
canh @ phan Dat van dé ch khéng dua vao phéan tich dinh
lugng — day a gidi han dugc thira nhan vi co6 thé bo sét
mot s6 bang chiing nén tang ban dau. Loai tri: khéng phai
nghién ctru géc (tém tat hoi nghi, thu toa soan), tdng quan
hé théng/phan tich gdp, nghién clru trén déng vat hoac tur
thi, va nghién clru khong lay dugc toan vén qua cac nguodn
truy cap s&n c6 clia nhém nghién clru (thu vién Truong Dai
hoc Y Ha NGi va co sd dit liéu cdng khai); nhdm nghién ctru
khéng lién hé truc ti€p tac gia géc dé xin toan van, do dé loai
trir vi ly do nay c6 nguy cd gay sai léch lua chon (selection
bias), dugc ghi nhan la han ché & phan Ban luan.
2.4. Ngudn thong tin va chién lwgc tim ki€ém

Tai liéu dugc tim kiém trén PubMed, Cochrane Library,
Google Scholar va cac ngudn trong nudc (Tap chi Nghién
ciru Y hoc, Tap chi'Y hoc Viét Nam, Tap chi Tai MGi Hong Viét
Nam, Tap chiY Dugc lam sang 108, Thu'vién TruGngPaihoc Y
Ha Néi), tim kiEm dugc thuc hién dén hét thang 6/2026. Cau
énh tiéng Anh (PubMed, rut gon): cau lénh tuong ting dugc
diéu chinh cho Cochrane Library va Google Scholar (loai ban
ghi gan nhan “review”/“systematic review”); cau [énh tiéng
Viét: “chan doan biofilm” va “viém mi xoang man”. Toan bé
két qua tra vé clia mdi ngudn dugc dua vao sang loc, khéng
giGi han s6 ban ghi Google Scholar dugc ra soat (PubMed
n=173; Cochrane n=22; Google Scholar n=589; Thu' vién BH
Y Ha No6i n=0; N=784). C4u |&nh tim kiém day du cho tirng co
s& di¥ liéu dugc trinh bay trong Phu luc bd sung.
2.5. Lwa chon nghién ctru

Tai lieu dudc quan ly va loai trung l3p bang Zotero 6.0.
Ba nghién cttu vién déc lap (Trinh Xuan Anh, D6 B4 Hung,
Nguyén Hoang Thanh) sang loc déc lap theo tiéu dé/tém
tat, sau do theo toan van dua trén tiéu chuén lua chon/
loai trir d& néu; bat déng dugc thao luan va giai quyét
cung hai gidng vién huéng dan. Quy trinh lua chon duoc
trinh bay theo luu d6 PRISMA-ScR (Hinh 1).
2.6. Trich xuat va téng hop dir liéu

D liéu dugc trich xudt vao bang chudn hod trén
Microsoft Excel, gobm tac gia, nam céng bg, quéc gia, thiét

ké, d8i tuong va c& mau, bénh pham va vi tri ldy mau,
phuong phép phat hién, tiéu chuén xac dinh biofilm, cach
doc két qua va két qua chinh. V@i nghién clru phéi hgp
nhigu ky thuat, méi ky thuat dugc ghi nhan riéng trong
Bang 2 (tan sudt phuong phap), nén tong lu'gt st dung Ldn
hon 22; mau s8 ctiia mbi ty lé trong Bang 2 (3 22 (t6ng s8
nghién ctu). DI liéu dugc tdng hgp mo ta bang tan sé/
ty & phan tram; khong thyc hién phéan tich gop do tinh
khéng ddong nhat vé thiét ké, quan thé va phuang phap.
Theo huéng dan JBI, danh gia chat lugng phuong phap
hoc (critical appraisal) khéng b4t budc véi téng quan luan
diém va khéng dudgc thuc hién trong nghién cifu nay —
han ché& nay dugc ghi nhan & phan Ban luén.

Trong toan bd bai viét, thuat nglt “phat hién biofilm”
duge dung nhat quan thay cho “chdn doéan biofilm”, vi
phéan l&n nghién cltu chi bdo céo ty & duong tinh hoac mé
ta ky thuat ma khéng téng hop dugc dd nhay, doé dac hiéu
hay dé l&p lai so v&i mot tiéu chudn tham chiéu; thuat ng
“cha&n doéan” chi dugc gilr khi trich din nguyén van tén
nghién clru goc.

3. KET QUA
3.1. K&t qua tim kiém va lwa chon

Tim ki€m ban dau xac dinh 784 ban ghi. Sau khi loai
135 ban ghi tring lap, 649 ban ghi dugc sang loc theo tiéu
dé/tom tat, loai 588; 61 toan van dugc danh gia tinh du
diéu kién, loai 39 theo céc tiéu chuidn da néu (muc 2.3);
22 nghién cltu dugdc dua vao téng quan (Hinh 1).

Ban ghi xac dinh qua tim kiém co s¢ dir liéu
PubMed (n=173); Cochrane Library (n=22);
Google Scholar (n=589); Thu vién BH Y Ha Noi (n=0)

|

Ban ghi sau loai triing 13p
(n = 649)
sang loc theo tiéu dé va tom tat
(n = 649)

I

Toan van dugc danh gié tinh du diéu kién
(n=61)

Nghién ciu dua vao tdng quan luan diém
(n=22)

Loai ban ghi tring Idp
(quan Iy bang Zotero 6.0)
(n=135)

Xéc dinh

Sang loc

Tinh da
diéu kién /
Lua chon

Hinh 1. So d6 lwa chon nghién ciru theo PRISMA-ScR

3.2. Pac diém chung ctia cac nghién citu

Céc nghién cltu cong bd trong giai doan 2010-2023,
tap trung chi yéu & 2010-2014 (18/22; 81,8%); giai doan
2015-2019 va 2020-2026 mébi giai doan 2 nghién clu
(9,1%). Pa s6 c& mau nhd: <50 (14/22; 63,6%), 50-100
(7/22; 31,8%), >100 chi 1/22 (4,5%, nghién cttu clia Dong
va cong su [25]). Phan bé dia ly: chau Au 8 nghién ctiu
(36,4%, chu yéu Hungary), chéau A6 (27,3%, toan bo tai
Trung Qudc), chau Dai Duong 6 (27,3%), chau My 2 (9,1%);
khéng ghi nhan nghién cltu tir chau Phi. Thiét ké: quan
s&t ti€n clru 9/22 (40,9%), cat ngang 6/22 (27,3%), bénh-
ching 3/22 (13,6%), thuan tap tién ctru 3/22 (13,6%), hoi
cltu c6 ddi chirng 1/22 (4,5%).

Toan bd 22/22 nghién ctiu ldy bénh pham trong phau
thuat; do d6 quan thé nghién cltu chu yéu dai dién cho
nhém VMXM cé chi dinh phau thuat (thudng la bénh
nang, dai dang hodc that bai didu tri ndi khoa), khong
dai dién cho toan bd bénh nhan VMXM trong céng déng
— mot dang sai léch phd bénh (spectrum bias) can luu
y khi khéai quat hoa két qua. Bénh pham chu yéu & mo/
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sinh thiét niém mac mdii xoang (thudng kém polyp mui &
phan nhém CRSWNP); mét s8 nghién cltu bé sung phét vi
sinh hodc mau xuong. 18/22 nghién ctu néu ré tiéu chive
khang sinh trudc 1y mau (khéng dung 2-4 tuan trudc mé,
hoac bdo céo ty lé da dung 4,2-40,7%); 19/22 néu rd tiéu
chivé corticoid trudc ldy mau (ty l& dung tai chd trudc mé
25,0-100,0% & cac nghién cltu co6 bao céo).
3.3. Cac phuong phap phat hién biofilm

Bang 1 trinh bay tan suit si* dung cdc nhom phuong
phéap/ky thuat trén 22 nghién citu. Nhém kinh hién vi dong
tiéu/huynh quang dugc dung nhiéu nhat (CLSM/SDCM
11/22, 50,0%; LIVE/DEAD BaclLight 7/22, 31,8%, thudng
phdi hgp vdi CLSM). SEM dugc ghi nhén trong 6/22
(27,3%), la ky thuat duy nhat mot sé nghién clru s dung
don doc. H&E va nhuém Gram lan ugt dung trong 6/22
(27,3%) va 5/22 (22,7%). FISH va PNA-FISH dung trong
4/22 (18,2%) va 1/22 (4,5%), cho phép dinh danh vi khudn

dac hiéu tai ché. Mién dich huynh quang va OCT méi kj
thuét xuét hién trong 1/22 (4,5%). Hai nghién clru [25,28]
b6 sung danh gia kha ndng tao biofilm in vitro bang crystal
violet assay hodc microtiter plate assay trén ching phan
lap; day la bang ching bd trg vé déc tinh sinh hoc vi
khuén, khéng phai badng chirng phéat hién biofilm truc tiép
trén mo, va dugc tach riéng khoi cac ky thuat phat hién
truc tiép trong Bang 1.

Tiéu chuén xac dinh biofilm khéng hoan toan théng nhat:
13/22 (59,1%) md ta dua trén sy hién dién clia chat nén
ngoai bao/polysaccharide bao quanh cum vi khuén; 4/22
(18,2%) khéng néu rd tiéu chuén hinh thai chi tiét ma dua
trén danh gia hinh anh cla tac gia. Vé cach doc: da s6 danh
gia dinh tinh duong tinh/amtinh; 16/22 (72,7%) ghi nhan yéu
t6 lam mu hodc danh gia dé phu hop gilra ngudi doc; 6/22
(27,3%) s dung thém cham diém hodc dinh luong (vi du
thang diém BBF [18], dinh lugng thé tich bang Image) [25]).

Bang 1. Tan suat sir dung cac nhém phuong phap/ky thuat phat hién biofilm (n = 22 nghién ctru)

Nhém phuong phap Ky thuat cu thé Vai tro trong phat hién biofilm S6 NC/22 (%) | Hinh thirc sir dung
Kinh hién vi dong tiéu/ CLSM/SDCM Quan sat ciu triic huynh quang, cau tric 3 chiéu clia biofilm | 11 (50,0%) Phéi hop
huynh quang LIVE/DEAD BacLight Dénh gia vi khuan séng/chét, thuding kém CLSM 7 (31,8%) Ph&i hap
Kinh hién vi dién tor SEM Quan sat hinh thai bé mat, cau trdc 3 chiéu 6(27,3%) |5 dondoc; 1 phdihgp
H&E Nhan dién cum vi khuén/chat nén trén mo 6(27,3%) Phé&i hgp
R = A = - o -
M6 hoc/nhugm thuging quy| Nhudém Gram HO trg nhan dién vi khuan Gram duong/am 5(22,7%) Phoi hop
Mien dlc(ngh quang|  pp4t hign thanh phan chat nén exopolysaccharide 1 (4,5%) Phéi hop
N FISH Pinh danh vi khuan dac hiéu tai chd 4(18,2%) Ph&i hgp
Lai huynh quang tai cho s = —
PNA-FISH Dinh danh dich b&ng dau do PNA huynh quang 1 (4,5%) Ph&i hop
Hinh &nh hoc khac OCT Quan sét ldp/cau tric nghi biofilm it xam (&n hon 1(4,5%) Phéi hop
Danh gid kha nang tao Crystalviolet assay |Pinh lugng sinh khéi biofilm in vitro cia ching phan lap| 1 (4,5%) Phéi hop
biofilm in vitrot Microtiter plate assay Danh gia kha nang tao biofilm clia chiing phan lap 1(4,5%) Phéi hop

tDanh gid kha nang tao biofilm in vitro clia chiing phan [ap trong diéu kién nudi cdy — bang chitng bd trg vé dic tinh
sinh hoc clia vi khuén, khéng phai bdng chirng phat hién biofilm truc tiép trén mé bénh nhan.
Bang 2. Dac diém va két qua clia 22 nghién cru duwgc dua vao téng quan luan diém

STT | Tacgia, nam, et Déi twong n ~ e Phuong phap | Ty lé dwong tinh bénh; L
[TLTK]|  quéc gia Thi€tk€ | (1 banh/n ching) |BEMNPham &vitrildymaul = o hian chirng (n/N) Ghichu
BacLight/CLSM 65,0%
. Mb/sinh thiét niém mac | CLSM+LIVE/ (13/20);
[;] Fmemsg’ 2010 | os tign ciru CC'?]SLYE‘?S’ xoang—xoangham/ | DEAD BacLight; | FISH/CLSM 70,0% Smaf‘lﬁ:r‘:jaeH
& héc sang CLSM+FISH (14/20);
ching: khéng ap dung
. o Mé/sinh thiét niém mac H&E+FISH; o . N
[120] HOC|‘|1_|S(§|aI‘nK,‘2O1 0 QS tién ctru ccr?zri n;i?b mii xoang -xoang sang | CLSM+LIVE/ 612(’)50?/(2‘?//12(‘)1))’ H%I%i[:)':g':dp
Y g (CRS)/cusn gitta (ching) | DEAD BacLight %
3 | Singhal, 2010 | Thuantap CRS n=51; Mn%si';ohatnh'e_t “r']'ir'z :;ac CLSM+LIVE/ 70,6% (36/51); Lién quan két
[11] Uc tién clru chitng n=5 Ui xoang -~ p °P | DEAD BacLight | chimg: khéng bao céo | cuc ESS kém
l6-ngach/cac xoang
4 | Bezerra, 2011 | 4 . | CRSWNPn=33; M"; z':: t["fg;;e;‘ar:ac SEM 72,7% (24/33); Khac biét khong
[12] Brazil gang chiing n=27 bg(,mg cng 48,1% (13/27) c6 YNTK
. S o, M6/sinh thiét niém mac o X S. aureus, H.
[153] SmghSlC, 2011 Ttr:g:r(l: tap CCF:]SL? N9, miixoang ~phuchgp | CLSM+FISH | L,I,Z‘G{%’ég‘)’ésggun influenzae, P.
g l6-ngach/cac xoang & gapdung aeruginosa
6 Toth, 2011 CRSWNP n=50; | MO/sinh thiét niém mac 88,0% (44/50); H&E phi ho
i QStiéncliu . s mi xoang — géc polyp H&E+Gram o ° ’ - P op
[14] Hungary ching n=12 (CRS)/cuén dudi (chumg) 0% (0/12) v@i Gram
CRSWNP+CRSsNP| Mé/sinh thiét niém mac R o i Tang tham nhiém
[175] l\\l/\(lec\;\?gégl(:n1d QS tién clru n=18; xoang - xoang sang/ ’\:?éunomaGr:gg 71’5 g’é‘léll‘;?)’ lympho T/dai
ching n=7 xoang budm § 270 thuc bao
8 Chen, 2012 | hsua o | CRSn=24; X'\;';’r/] S"_‘hr;g'rit;f:/‘xg‘aa: SEM 54,2% (13/24); Piém CT/noi soi
[16] | TrungQudc chirng n=12 éngxoang - g 8,3% (1/12) khong khac biét
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STT | Tacgia, nam, N P& twgng . = ...~ = | Phuongphap |Tylé dwongtinh bénh; s
[TLTK]|  quéc gia Thiétké | hanh/n chirng) [BEMNPham&vitrildymaul =y o e chiing (n/N) Ghichu
. _op. | MO/sinh thi€t niém mac 0 . n e
(CRS)/cudn dudi (ching) ;
10 Li, 2012 QS tién ctu CRS n=27; Mé/sinh thiét niém mac CLSM+LIVE/ 59,3% (16/27); Piém BBF lién
[18] Trung Quéc chirng n=10 Xxoang — xoang sang DEAD BaclLight 0% (0/10) quan triéu chirng
M6/sinh thiét niém mac
11 Sun, 2012a o CRS n=31; N , ~ 64,5% (20/31); o
[19] Trung Quéc Cat ngang chiing n=11 xoang - msg:lgmoc/hoc SEM 0% (0/11) Tang TLR2/NF-kB
Mé/sinh thiét niém mac . ,
12 Sun, 2012b AR~ CRSWNP n=19; o ) ~ 68,4% (13/19); Lién quan murc
[20] Trung Quéc Bénh-chung chirng n=12 xoang n;Z?ngC/hOC SEM 0% (0/12) do viem
s n S.aureus bé méat 77,8% s
Phét vi sinh + niém mac j ! S. aureus ndi bao
13 Tan, 2012 . CRS n=36; . A (28/36); s N
[21] Ue QStién clu ching n=8 mai xoagg !—ji\grt]n khéng |CLSM+PNA-FISH noi bao 55,6% (20/36); ludn Egn;lgltofllm
: chirng 0% (0/8) i
S.aureus FISH 65,0%
Phét vi sinh + niém mac Mién dich (13/20); PNAG 60,0%
14 | Foreman, 2013 QS tidn cttu CRS n=20; woang — khe sitta/hic huynh quang (12/20); CNS FISH PNAG tuong quan
[22] Uc chiing n=5 E- 8 PNAG+CLSM; 25,0% (5/20); v&i FISH S. aureus
g CLSM+FISH ching: FISH/PNAG 0%,
CNS FISH 20,0% (1/5)
) _.5. | Mé/sinh thiét niém mac 0 . OCT-H&E/
[;g] 1o, 2013 | Benh-chimg | CROWNP 727 | mixoang— polyp mai/ |OCT+H&E+Gram | 8107 Ec2)/2é)27)’ Gram “phii hop”
gary g cun dudi o 96,3%* (xem 3.4)
16 | Csomor, 2014 | Haictucé | CRSWNP n=56; ";?J’f)'(gg;h'ft Snomes | HaEsGram 83,9% (47/56); Khéng khéc biét
[24] Hungary déi chiing chirng n=10 g polyp 0% (0/10) d6 day theo INCS
cudn dudi
" Niém mac xoang + mod BBF lién quan
17 Dong, 2014 Thuan tap CRS n=84; UONE — x0ang sana/vach CLSM+LIVE/ 54,8% (46/84); viém xuaong; dinh
[25] | TrungQuéc tién cliu chiing n=22 g Sé f 8 DEAD BacLight 0% (0/22) luigng tha tich
g bang Image)
0 — -
18 | Wang 2014 CRSWNP n=19; | Mb/sinh thiét nism mac CRS(";’L\‘/Z)S,’”’ L'gﬂig;a\r/‘igrf/m
e 4t ngang sNP n=15; Xxoang - xoang sang ’ . X 2
& c4 CRSsNP / SEM
[26] Trung Quéc chiing n=13 olvb/cudn dudi CRSsNP 73,3% (11/15);| mién dich bam
g polyp 0% (0/13) sinh
. N A CRSwWNP 97,1% AL XL A
15 [Domictson 2016| cynang | ey | oA | olowanes | usey | Minbéii
[27] Na Uy B | man | g e | DEAD BacLight |CRSSNP 81,6% (22/27);| "ot 80 4
g gsang 56,0% (14/25)
. 0. Mé/sinh thiét + phét/dich | CLSM+SYTOO9; CRSWNP 100% (3/3); | Chung phan lap
[;(8)] Di Lucg, 2018 | ca ngang Srf{(fnn n1=25’ miixoang-niémmac | crystalviolet/ | CRSsNP 50,0% (4/8); | c6 kha nangtao
g xoang/polyp OD595 (in vitro)t 0% (0/5) biofilm in vitro
. CRSWNP+CRSsNP| Mé/sinh thiét niém mac
21 Manciula, 2020 e —An- B L 75,0% (30/40); H&E tuong quan
[29] Romania QS tién clu n 40,_ xoang xoar‘\g ham/ H&E+SEM 0% (0/10) 6t vGi SEM
chitng n=10 xoang sang
22 | Popov,2023 | ocia o CRS n=66; Mé/sinh thiét nidm mac | SDCM+LIVE/ 68,2% (45/66); K':gﬁd‘gg;‘g?”
[30] Bulgaria ching n=14 mdi xoang—mém méc | DEAD BaclLight 28,6% (4/14) MUCSB

Chu thich: QS: quan sat; CRS: viém mui xoang man; CRSWNP/CRSsNP: VMXM cé/khéng polyp mii; “ching: khéng
ap dung” = nghién cttu khong cé nhém ching; “chirng: khong bao cdo” = khong cung cép so liéu nhom chirng.

* Xem muc 3.4: “d6 phu hgp” 96,3% gitra OCT va H&E/
Gram la ty l& dong thudn tho trén moét nghién cttu don (&
[23], khdng kém hé s8 kappa/bang 2x2 va khéng c6 tiéu
chuén vang déc lap.

t B&ng chiing b6 trg (d&c tinh sinh hoc in vitro cua
chuing phan lap), khéng phai phat hién tryuc ti€p biofilm
trén mo bénh nhan.

3.4. K&t qua phat hién biofilm

Dac diém chi tiét va két qua tirng nghién ctu dugc trinh
bay trong Bang 2. Ty & biofilm duong tinh & nhém bénh
dao dong rong, phan &n trong khoang 54,2-88,0%; mot s6
phan nhém CRSWNP/CRSsNP nho ghi nhan ty lé cao hon,
t6i 97,1-100% [27,28]. O nhém chirng, nhiéu nghién clru
khéng phat hién biofilm (0%), trong khi mét s& nghién clru
van ghi nhan ty & duong tinh 8,3-56,0% [16,27]. Do khac

biét vé k¥ thuat, tiéu chuén xac dinh, loai bénh pham va vi
tri ldy mAu, cac khoang ty l& nay chi mang tinh mé ta pham
vi k&t qua da cong bd cua tirng nghién cttu/nhém ky thuat
(xem s8 nghién ctu va mau s8 cu thé tai Bang 2), khéng
phai udc lugng gop va khdng nén dung dé so sanh dé chinh
xac gitra cac nhém phuong phap c6 nguyén ly khac nhau.

Mot nghién cliru déi chiéu tryuc ti€p hai ky thuat trén
cung bénh pham ghi nhan “dé phu hgp” 96,3% gitta OCT
va H&E/Gram trong nhan dién biofilm [23]; day la ty &
dong thuén tho (percent agreement) trén mot nghién ctru
don &, khong kém hé so kappa hay bang 2x2, va khong cé
tiéu chuén vang doc lap dé tinh dé chinh xac chan doan.
K&t qua nay can dugc dién giai than trong, khéng hamy do
chinh xac chan doén va khdng nén ngoai suy cho céc déi
chiéu ky thuat khac.
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Khéng phai tat ca nghién cliru déu dinh danh loai vi
khuén. Trong s6 cac nghién cltu dinh danh truc tiép bang
FISH/PNA-FISH ho&c mién dich huynh quang tai ché, S.
aureus la loai dugc ghi nhan ndi bat nhat, bén canh H.
influenzae, P. aeruginosa va tu cau coagulase am tinh
[9,13,21,22].

4. BAN LUAN

Péac diém chung va tinh dai dién cta bang ching.
Phan l&n nghién cltu cong bd trong giai doan 2010-2014,
¢& mau nhd, thyc hién chu yéu tai chau Au, Dong A va
chau DPai Duong — nhirng khu vuc cé diéu kién trang thiét
bi chuyén sdu —vakhong cdé nghién cltu tir chau Phi. Toan
b6 22/22 nghién ctiu ldy bénh pham trong phau thuat nén
quan thé nghién ctu chl yéu dai dién cho nhém VMXM
c6 chidinh can thiép ngoai khoa, khéng dai dién cho toan
bd bénh nhan VMXM trong cong dong[1,7]; day la sai léch
phé bénh (spectrum bias) can luu y, dong thdi phan énh
viéc phan l&n ky thuat hién c6 (CLSM/SDCM, SEM, FISH,
H&E/Gram) déu can bénh phdm mé xam l&n, chua phu
hgp ap dung thudng quy ngoai tru.

Bénh phdm va yéu té tién phan tich. Md/sinh thiét
niém mac mdi xoang la bénh pham phu hgp vé nguyén ly
vi biofilm tén tai dudi dang cau tric bam dinh trén bé mat
niém mac va trong chat nén ngoai bao. Tuy nhién, vi tri
&y mau, loai b&nh phdm nhém chitng va viéc kiém soat
khang sinh/corticoid truéc &y mau khéng déng nhat gilra
céc nghién cltu; céc thudc nay co thé lam thay ddi mat
dd vi khuén, tin hiéu huynh quang va tinh trang viém tai
chd, anh hudng dén kha nang phat hién biofilm va la mot
ngudn gay khdng dong nhat quan trong khi so séanh ty &
duong tinh gitra cac nghién clu.

Pdc diém cdc nhém phuong phdp. Mbi nhém ky
thuat dua trén nguyén ly phat hién khac nhau nén khéng
thé xem la tuong duong. CLSM/SDCM (két hop LIVE/DEAD
hodc SYTO9) cho phép quan séat c4u tric ba chiéu va tin
hiéu huynh quang, dugc dung nhiéu nhéat, nhung khong
dinh danh dugc loai néu khong phéi hgp FISH. FISH/PNA-
FISH dinh danh vi khudn d&c hiéu ngay trong cau tric nghi
biofilm, song pham vi phéat hién gidi han bdi bo dau do
dugc chon. SEM cho hinh anh hinh thai bé mat tryc tiép,
nhung quy trinh ¢é dinh/kh(r nudc ¢ thé lam bién dang
chat nén ngoai bao giadu nudc, tao nguy co gia anh, va
khéng phan biét vi khuéan s8ng/chét. H&E va nhuém Gram
dé tiép can, chi phi thap, phu hop thuc hanh gidi phau
bénh thudng quy, nhung phu thudc nhiéu vao kinh nghiém
ngudi doc va khéng dinh danh dugc loai. OCT va mién dich
huynh quang mdéi chi dugc bdo céo trong 1 nghién ctu
mobi loai nén bang ching con han ché. Cac thd nghiém
tao biofilm in vitro (crystal violet, microtiter plate) danh gia
dac tinh sinh hoc clia chiing phéan lap trong diéu kién nubi
céy, khong ching minh tryc tiép su hién dién cla biofilm
trén niém mac bénh nhan, nén chi nén xem la bang ching
bé trg, khdng thay thé cho phat hién truc ti€p trén mé [28].

Tinh khéng déng nhét va giéi han trong danh gia
hiéu qua chan doan. Do thiéu tiéu chuan x4c dinh biofilm
théng nhat va thiéu tiéu chuan tham chiéu doc lap, téng
guan nay khéng thé so sanh dod nhay, dé dac hiéu hay do
chinh xac chan doan gitra cac phuong phap; mot phuong
phap c6 ty & phat hién cao hon khdng dong nghia dé nhay
cao hon néu quan thé, vi tri ldy mau va tiéu chuén doc
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khac nhau. Viéc mét s nghién clu van ghi nhan biofilm
duong tinh & nhém ching khédng mac VMXM (8,3-56,0%)
cho thay biofilm khdng phai d4u hiéu déc hiéu tuyét déi
cho bénh; gia tri clia n6 c6 thé nam & mic do, thanh phan
va mai lién quan véi dap ing viém hon la sy hién dién don
thuan [16,27]. Vi céc ly do trén, téng quan sl dung thuét
ng(r “phat hién” thay vi “ch&n doan” biofilm xuyén suét bai.

Han ché cua téng quan. Thit nhat, dé cuong khong
dugc dang ky cong khai trude. Thit hai, méc thdi gian tir
2010 c6 thé bo sét mét s8 bang chirng nén tang céng bd
truwdc do. Thi ba, loai trir do khéng truy cap dugc toan van
(khdng c6 budc lién hé tac gia goc) co nguy ca gay sai léch
lwa chon; s8 luong loai theo tirng ly do cu thé & giai doan
toan van (n=39) chua dugc s hod tach biét va can bé sung
tlr nhat ky sang loc goc. Thi tu, khéng thuc hién dénh gia
chéat lugng phuong phép hoc theo khuyén céo JBI cho téng
quan luan diém, nén khéng thé phan tang bang chirng theo
nguy ca sai léch. Thir ndm, c& mau tirng nghién citu nho va
tinh khéng déng nhat cao vé thiét k&, quan thé, bénh pham
va tiéu chuén xac dinh khién cac khoang ty l& trong Bang 1
chi mang tinh mé ta, khong phai udc luong gop.

Pinh hu'éng nghién cru tiép theo. Cac nghién clu
ti€p theo can: (1) chuén ho4 tiéu chudn hinh thai/huynh
quang xac dinh biofilm va tiéu chi phan biét vdi chat nhay
ho&c nhiém ban; (2) so sanh truc tiép nhiéu ky thuat trén
cung bénh phdm, bao cdo dd nhay, dé dac hiéu va do lap
lai néu ¢ tiéu chuén tham chiéu phu hop; (3) chudn hoa
vi tri lAy mau va bao cdo day dd yéu t6 tién phan tich; (4)
m& rdng dinh danh vi khuén truc tiép tai chd bang ky thuat
phan t& hién dai; va (5) thyc hién nghién clru da trung
tdm, c& mau du lén, cé dang ky dé cuong trudc.

5. KET LUAN

Téng quan 22 nghién cu cdng b 2010-2023 cho thay
cac phuong phap phat hién biofilm & bénh nhan VMXM
kha da dang, trong dé6 CLSM/SDCM két hgp LIVE/DEAD
BacLight dugc sif dung nhiéu nhét, ti€p theo la SEM,
H&E, nhudm Gram va FISH/PNA-FISH; hai nghién ctu bd
sung thr nghiém tao biofilm in vitro nhu bang ching bd
trg. Bénh pham chi y&u la mé/sinh thiét niém mac mai
xoang |8y trong phau thuat, phan anh nhém bénh nhan
c6 chi dinh can thiép ngoai khoa. Hién chua cé phuong
phép nao dugc chuén hoa lam tiéu chudn tham chiéu;
tiéu chuén xéc dinh biofilm va cach doc két qua con
khéac biét gitta cac nghién clru. Ty & biofilm duong tinh
dao déng rong & ca nhém bénh va nhédm chirng, can dugc
dién giai theo bdi canh phuong phéap, bénh pham va tiéu
chuén cla tirng nghién ctu, khdng nén quy vé mot ty (&
chung. Cac nghién cltu tiép theo can chuén hoa vi tri lay
mau, quy trinh x&¥ ly b&nh pham, tiéu chudn nhan dinh va
céch béao céo két qua, dong thai dang ky dé cuong trudc
khi trién khai.

6. DONG GOP CUA CAC TAC GIA

Trinh Xuan Anh: xay dung y tudng, phuong phap, tim
ki€m va sang loc tai liéu, trich xuat dir liéu, viét ban thao
gbc. D6 Ba Hung: xay dung phuong phap, giam sat, sang
loc doc lap, giai quyét bat dong, hiéu dinh ban thao.
Nguyén Hoang Thanh: sang loc déc lap, gidi quyét bat
dong, hiéu dinh ban thao. T4t ca tac gia da doc va phé
duyét ban thao cudi cung.
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7.XUNG DPOT LQ1iCH
Nhom téac gia cam két khéng c6 xung dot Lgi ich lién
quan dén bai bao nay.

8.LOICAMON

Nhdém tac gia xin cam on B6 mon Tai Mai Hong, Trugng
Pai hoc Y Ha No6i da hd trg trong qué trinh thyc hién
nghién clru.
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