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KHAO SAT CAC CHi SO DAU CHAN
O TRE EM VIET NAM 7 BEN 11 TUOI MAC D| TAT BAN CHAN BET

Lé Quang Tuyén'2, V6 Hoang Anh Tuan?, TrAn Phwong Nam'

TOM TAT

Dt van dé: Ban chan bet 13 tinh trang gidm chiéu cao
vom doc trong ban chan, anh huéng dén chirc n&ng nang
dd va phan bé lwc khi van dong. Cac chi sb ddu chan nhw
Arch index (Al), Chippaux-Smirak index (CSl) va Staheli
arch index (SAl) dwoc st dung rong rai dé& danh gia hinh
thai vom ban chan. Muc tiéu: Khao sat cac chi s6 déu chan
& tré em mac di tat ban chan bet trong Itra tudi tiéu hoc tai
mién Nam Viét Nam.

D6i twong va phwong phap: Nghién ctu mo ta cét
ngang trén tré em tir 7 dén 11 tudi dwoc chan doan ban
chén bet tai hai trvdng tiéu hoc thudc khu viec bong Nam B6
va Tay Nam B9. Cac chi s6 Al, CSI va SAl dwoc xac dinh tir
hinh &nh dAu chan da dwoc sé héa va phan tich.

Két qua: Gia trj trung binh ctia Al, CSI va SAl 1an luot 1a
0,34 + 0,03; 0,83 + 0,10 va 1,36 = 0,38. Khdng ghi nhan sy
khac biét c6 y nghia théng ké cla cac chi sé nay gilra cac
nhém tudi tir 7 dén 11 va gitra hai gisi (p > 0,05).

Két luan: Cac chi s6 d4u chan la céng cu can lam sang
don gian, tin cay va chi phi th&p trong chan doan ban chan
bet & tré em.
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SUMMARY
FOOTPRINT INDICES

IN VIETNAMESE CHILDREN AGED 7 TO 11
YEARS WITH FLATFOOT DEFORMITY

Background: Flatfoot is characterized by a reduction
in the medial longitudinal arch of the foot, affecting load
distribution and foot biomechanics. Footprint indices,
including the Arch Index (Al), Chippaux-Smirak Index (CSI),
and Staheli Arch Index (SAIl), are commonly used to assess
the plantar arch.

Objective: To evaluate footprint indices in Viethamese
primary school children with flatfoot deformity in Southern
Vietnam.

Subjects and Methods: A cross-sectional descriptive
study was conducted on children aged 7-11 years diagnosed
with flatfoot at two primary schools in the Southeast and
Southwest regions of Vietnam. Footprint images were
digitized and analyzed to determine Al, CSI, and SAl values.

Results: The mean values of Al, CSI, and SAl were 0.34 +
0.03, 0.83 £ 0.10, and 1.36 + 0.38, respectively. No statistically
significant differences were observed in these indices across
age groups (7-11 years) or between sexes (p > 0.05).

Conclusion: Footprint indices are reliable, simple, and
cost-effective tools for the diagnosis of flatfoot in children.

Keywords: Flatfoot; footprint; Arch Index; Chippaux-
Smirak Index; Staheli Arch Index., Staheli index.
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I. DAT VAN BE

Vom ban chan 1a mét cau tric giai phau - sinh
co hoc phtrc tap, co vai trd quan trong trong hép thu
lwe, duy tri sw 6n dinh va phan bd tai trong khi van
doéng. Sy suy giam chiéu cao vom doc trong la dac
diém chinh ctia ban chan bet, d&n dén tang dién tich
tiép xtc cha gan ban chan véi mat dat va cé thé anh
hwéng dén chirc ndng van dong, lam tang nguy co
chan thwong ciing nhw cac bénh Iy khép ¢b chan -
ban chan [1]. O tré em, vom ban chan phat trién dan
theo tudi; tuy nhién, mot sé trwérng hop ban chan bet
c6 thé tdn tai kéo dai dén tudi trwdng thanh va gay
hau quéa chlrc nang lau dai.

Hién nay, chan doan ban chan bet dwa trén nhidu
phwong phap lam sang va can lam sang, bao gébm
do chidu cao vom doc trong hodc danh gia cac mbc
xwong trén phim X-quang chju lwc. Tuy nhién, cac
phwong phap nay cé nhitng han ché nhét dinh nhw
nguy co phoi nhiém tia X, chi phi cao va phu thuéc vao
chat lwong hinh anh ciing nhw kinh nghiém ngudi doc.
Trong bdi canh dd, phan tich dau chan dugc xem la
moét phwong phap thay thé don gian, khong xam lan,
chi phi thdp va phu hop cho sang loc cong déng [2].

Ba chi s6 dau chan thuong dwoc st dung dé danh
gia vom ban chan bao gém Arch index (Al), Chippaux-
Smirak index (CSI) va Staheli arch index (SAl). Nhiéu
nghién ctru trén thé gi¢i da chirng minh gia tri cla
céac chi sd nay trong phan loai hinh thai vom ban chan
va chan doan ban chan bet & tré em [3], [4], [5]. Tuy
nhién, cac gia tri tham chiéu cla cac chi sb dau chan
c6 thé khac nhau gitra cac quan thé do anh hwéng
ctia yéu td ching toc, méi trwong va dac diém phat
trién thé chat. Dén nay, chwa cé nghién ctru ndo cong
bd mot cach hé théng cac chi sb Al, CSI va SAl trén
tré em Viét Nam méc ban chan bet.

T khoang tréng nghién clru trén, cau héi dat ra
la: cac chi s& dau chan (Al, CSI, SAl) & tré em Viét
Nam mé&c ban chan bet trong I(ra tudi tiéu hoc cé dic
diém nhw thé nao va co sy khac biét theo tudi hoac
gigi tinh hay khong?

Xuét phat tr d6, nghién cru nay duoc thuc hién
nham khao sat cac chi s6 dau chan (Al, CSI, SAl) &
tré em 7-11 tubi mac ban chan bet tai mién Nam Viét
Nam, déng thdi danh gia sw khac biét cta cac chi sd
nay theo nhém tudi va gidi tinh. Két qua nghién ctu
go6p phan cung cép di liéu tham chiéu ban dau va hd
tro (rng dung cac chi sé dau chan trong chan doan
ban chan bet & tré em Viét Nam.

1. DOl TVONG VA PHUONG PHAP NGHIEN CUPU

2.1. Béi twong nghién ciru:

T4t ca tré em tlr 7 dén 11 tudi mac di tat ban chan
bet tai trwong Tidu hoc Chau Thi Kim, Béi twong
nghién ciu bao gdm tré em tr 7 dén 11 tudi dwoc
chan doan ban chan bet tai Truéng Tiéu hoc Chau Thi

164

Kim (phwong 7, thanh phd Tan An, tinh Long An) va
Trwdng Tiéu hoc Nguyén Ba Ngoc Co sé Il (thi tran
Tan Bién, huyén Tan Bién, tinh Tay Ninh).

Tiéu chuan chon mau:

Tré tlr 7 dén 11 tudi dwoc chan doan ban chan bet
qua tham kham Iam sang.

C6 sy ddng y tham gia nghién ctru ctia phu huynh
hoac ngw&i giam hd hop phap.

Tiéu chudn loai trir:

Tré co cac di (jang cd chan - ban chan khac do
bam sinh hodc chan thuwong.

Tré da dwoc diéu tri ban chan bet truoc do bang
giay chinh hinh hoac can thiép phau thuat.

2.2. Phwong phap nghién civru:

Thiét ké nghién ctru: Nghién clru md ta ct ngang.

C& méu: C& mau dugec tinh theo cong thirc wéc
lwgng mét trung binh:
2 02
(1-a/2) —dz

n=2

~ Comau tdi thidu tinh dworc 1a 41 dbi twong. Thuc
t&, nghién ctru da tuyén chon dwoc 48 tré (24 tré tai
Long An va 24 tré tai Tay Ninh), mdi tré co hai ban
chan dwoc phan tich doc lap, do d6 tdng s mau
nghién ctru la 96 ban chan.

Phuong phap chon mau: Chon méau thuan tién.

Néi dung nghién ctru:

In déu chén:

Mbi déi twong duoc yéu ‘céu dat ca hai ban chan
lén tham murc khi {)’ tw thé ngoi, sau do ding I1én hai t&
giay A4 dat trén bé mat phéng, clrng, voi trong lvong
phan bo deu 1én hai chan, roi trd lai tw thé ngoi ‘dé
hoan tat qua trinh in dau chan. Quy trinh nay nham
dam bao dau chan phén,énh trang thai chiju lwc sinh ly
cla ban chan [2]. Cac dau chan khong dat tiéu chué’n
(dwong vién khong ro, mwc in khdong dong déu, mat
thang bang hoac c6 clr dong dang k'é trong qua trinh
in) dwoc loai bo khdi phan tich. Dau chan cla ban
chan phai va trai ctia méi déi twong dwoc xem 13 hai
don vi phan tich déc lap.

®
e _°

Hinh 1. Hinh &nh in d4u chan ban chan bet (a) va
ban chéan binh thudong (b). “Ngudn: tac gid”
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Do céc chi sé dau chan:

Hinh anh d4u chan dwoc sb hda badng may quét va
x@ ly trén phdn mém AutoCAD 2019 dé xay dwng mo
hinh hinh hoc va tinh toan cac chi sb dau chan, bao
gdm Arch index (Al), Chippaux-Smirak index (CSI) va
Staheli arch index (SAl).

Ba dwong tham chiéu co ban dwoc xac dinh trén
hinh &nh déu chan gém: duwéng tiép tuyén trong,
dwong tiép tuyén ngoai va truc doc ban chan. Budng
tiép tuyén trong dwoc xac dinh qua cac diém trong
nh4t ctia ving ban chan va gét chan; dwong tiép
tuyén ngoai di qua cac diém ngoai nhat ctia ban chan.
Truc doc ban chan duwoc xac dinh béng duwdng néi
diém gira clia xwong ban chan th hai va diém gitra
cla gét chan [2].

T cac dworng tham chiéu nay, cac théng sb hinh
hoc duoc xac dinh bao gdm: chiéu rong gét chan (a),
chiéu rong ban chan gitra (b) va chiéu rong ban chan
trwéc (c). Chi sé Staheli arch index (SAl) duoc tinh
bang ty sb b/a; gia tri SAl tir 0,44 dén 0,89 dwoc xem
la binh thwong, va Ién hon 0,89 goi y ban chan bet
[2]. Chi s6 Chippaux-Smirak index (CSI) dwoc xac
dinh bang ty sb b/c, véi cac mirc phan loai gébm: ban
chéan cao (CSI < 0,10), binh thwéng (0,10-0,29), ban
chan bet nhe (0,30-0,39), trung binh (0,40-0,44) va
nang (= 0,45) [3].

Hinh 2. Bo chi s6 SAl=b/a & ban chan binh thuong
(A) va & ban chéan bet (B); do chi s6 CSI=d/c & ban
chan binh thuong (C) va ban chéan bet (D). “Nguén:
Chang C.H., 2014 [2]”

Theo phuwong phap clia Cavanagh va Rodgers,
phan dién tich cac ngén chan duoc loai khdi phan
tich nhdm tranh sai léch trong danh gia vom ban chan.
Truc ban chan dwoc xac dinh tr diém gilra got chan
dén diém gitra dau dwdi ciia ngdn chan the hai. Chiéu
dai ban chan (L) dwoc xac dinh tir gt chan dén diém
trwdc nhat clia xwong ban chan, khong bao gdm cac
ngén chan. DAu chan dwoc chia thanh ba phan bang
nhau theo chiéu doc gém: phan truwéc (A), phan gitra
(B) va phan sau (C). Chi sé Arch index (Al) dworc tinh
bang ty sb gitra dién tich phan gitra (B) va téng dién
tich ban chan (A + B + C). Dya trén gia tri Al, vom ban
chan dwgc phan loai thanh: cao (< 0,21), binh thwdng
(0,21-0,26) va thap (= 0,26) [4].

(a) k (b) k
Hinh 3: Po chi s6 Al = B/(A+B+C). “Ngudn:
Nikolaidou M. E., 2006 [4]”
2.3. Pao dirc nghién ciru:

) Nghién ctru dwoc thwc hién sau khi dwoc H@i
dong Dao dirc cla Trwong bai hoc Nguyén Tét
Thanh phé duyét theo Quyét dinh so 297/QE)\-NTT
ngay 26/01/2024. Tat ca déi twong tham gia deu co
sy dong thuan cla phu huynh hodc ngwoi giam ho
hop phap.

ll. KET QUA NGHIEN CcU'U
Bang 1. Céac chi s6 dau chan (n=96)

Arch Chippaux Staheli
Chisd index Smirak index arch index

(Al) (CslI) (SAI)
Trung binh 0.34 0.83 1.36
Do lech 0.03 0.10 0.18
chuan
Nhd nhét 0.26 0.46 0.83
Lé&n nhét 0.45 0.98 1.82
Khoang 0.19 0.52 0.99

Nhén xét: Gia tri trung binh clia cac chi sb dau
chan 1an lwot 1a Al = 0,34 + 0,03; CSI = 0,83 + 0,10
va SAl = 1,36 + 0,18. Céac chi s6 nay c6 do bién thién
khac nhau, trong d6 SAI cé khodng dao déng Ién nhat
(0,83-1,82; khoang 0,99), tiép dén 1a CSI (0,46-0,98;
khodng 0,52) va Al c6 mirc dao déng nhd nhét (0,26-
0,45; khoang 0,19). Do léch chuén cia SAl va CSI
cao hon so véi Al, cho thdy mic dd phan tan cua hai
chi s6 nay Ién hon trong mau nghién cru.
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Biéu dé 1. Chi s6 Arch index (n = 96)
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Nhan xét: Phan bb chi sé Arch Index (Al) trong
mau nghién clru cé dang gan hinh chuéng, tap trung

_Bang 2. Méi twong quan céc chi s6 déu chan theo
tuéi (n = 96)

chu yéu trong khoéng tir 0,33 dén 0,37, v&i tan suét Chippaux
cao nhat & khoang 0,34-0,36. Cac gia tri & hai dau Chisé | Archindex | “c o = | Staheliarch
phan bd (dwsi 0,30 va trén 0,40) chiém ty 1& thap. (A1) index (CsI) | Mdex (SA])
PAharl bq co xuvhu’lo’ngilech npe vé phia phai, v&i mot 7 tUBi 034 0.81 136
s0 gia tri cao rai rac den khoang 0,49.
_ 8 tudi 0.34 0.85 1.39
Histgyam
9 tudi 0.34 0.82 1.36
10 tudi 0.36 0.85 1.46
11 tudi 0.34 0.82 1.34
Giatrip 0.56 0.61 0.03

frequency

043 083 0% 10 13
Chippaux Srirak hdex

Biéu dé 2. Chi s6 Chippaux Smirak index (n = 96)

Nhan xét: Phan bd chi sé Chippaux-Smirak Index
(CSI) tap trung chi yéu trong khoéng tir 0,75 dén 0,90,
v&i tn suét cao nhat & khodng 0,80-0,85. Cac gié tri
& hai dAu phan bé (dwoi 0,60 va trén 1,00) chiém ty 16
th4p. Phan b6 c6 xu hwdng gan déi xirng quanh gia tri
trung tam, véi mot sé gia tri rai rac vé phia cao.

Hisbyram
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>
¢
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Biéu dé 3. Chi sé Staheli arch index (n = 96)

Nhén xét: Phan bd chi s6 Staheli Arch Index (SAl)
tap trung chu yéu trong khoang tr 1,2 dén 1,5, véi tan
suat cao nhat & khoang 1,3-1,4. Cac gia tri & hai dau
phan bd (dwéi 1,0 va trén 1,7) chiém ty 1& thap. Phan
bd cé dang gan hinh chuéng, v&i cac gia tri phan bd
twong déi tap trung quanh gia tri trung tam.
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Nhén xét: Gia tri trung binh ctia cac chi s6 Al va
CSI twong ddi 6n dinh gitra cac nhém tudi tir 7 dén
11, vo&i Al dao déng tir 0,34 dén 0,36 va CSI tir 0,81
dén 0,85. Chi s6 SAI ¢ xu hwéng bién thién hon gitra
cac nhém tudi, dao dong tir 1,34 dén 1,46, trong do
nhém 10 tudi cé gia tri cao nhat. Sw khac biét gitra
cac nhom tudi khdng cé y nghia théng ké déi vai Al va
CSI (p = 0,56 va p = 0,61), trong khi chi s6 SAI c6 sw
khac biét c6 y nghta théng ké (p = 0,03).

Bang 3. Méi tuvong quan céc chi s déu chan theo
gidi (n = 96)

chiss | AR | s indo | Sl e
(csl)

Nam 0.34 0.82 1.36

NG 0.34 0.83 1.36

Gia tri p 0.24 0.31 0.08

Nhén xét: Gia tri trung binh ctia cac chi sé Al va
SAl & nhém nam va n la twong dwong (Al = 0,34;
SAl = 1,36). Chi s6 CSI & nhém ni (0,83) cao hon
nhe so v&i nhém nam (0,82). Sy khac biét gitra hai
gi¢i khdng cé y nghia théng ké déi véi ca ba chi sé Al,
CSlva SAl (p > 0,05).

IV. BAN LUAN

4.1. Chi sé Arch index

Chi sb Arch index (Al) dwoc s dung rong rai trong
danh gia hinh thai vom ban chan, v&i cac ngwdng
phan loai gébm: vom cao (Al < 0,21), binh thuwdng
(0,21-0,26) va ban chan bet (Al = 0,26) [4]. Trong
nghién ctru nay, gia tri Al trung binh la 0,34 + 0,03,
nam trong khodng d&c trwng clia ban chan bet.

Két qua nay twong dbéng v&i nghién clru cla
Nikolaidou va cong s (2006) trén tré em Hy Lap, trong
dé Al trung binh & nhém ban chan bet la 0,29 + 0,02
[4]. Su twong ddng nay cho thay Al la mét chi sb 6n
dinh trong danh gia ban chan bet & tré em, mac du co
thé ton tai khac biét nhé gitra cac quan thé nghién ctru.
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4.2. Chi sé Chippaux Smirak index

Chi sb CSI dwoc st dung dé phan loai mirc d6
ban chan bet v&i cac ngwdng da dwoc xac dinh ro
rang: binh thuwdng (0,10-0,29), ban chan bet nhe
(0,30-0,39), trung binh (0,40-0,44) va nang (= 0,45)
[3]. Trong nghién clru nay, gia tri CSI trung binh la
0,83 + 0,10, cao hon dang k& so véi ngudng chan
doan ban chan bet.

Két qua nay twong ddi phu hop véi nghién ciru
clia Zukauskas va cong s (2021), véi CSI trung binh
la 0,79 + 0,07 & tré mac ban chan bet [5], cling nhw
nghién ctru ctia Chen (2014) v&i gia tri trung binh
khoang 0,73 [6]. Tuy nhién, gia tri CSI trong nghién
ctru hién tai cao hon so véi mot sb nghién cru khac
nhw cta Alsancak va cong sw (2021) tai Thd Nhi Ky
(0,57) [7] va Chen (2011) tai Dai Loan (0,60-0,62) [8].
Su khac biét nay cé thé lién quan dén sy khac nhau
vé dac diém mau nghién ctru, dac biét 1a viec mot sé
nghién ctu bao gdm ca tré cé vom ban chan binh
thwdng hoac vom cao, trong khi nghién ctru hién tai
chi khao sat trén nhom tré da dwoc chan doan ban
chan bet.

4.3. Chi s6 Staheli arch index

Chi s6 SAl la mét chi sb don gian va c6 gia tri trong
chan doan ban chan bet, véi ngwéng binh thuwdng
thwong dwoc xac dinh la < 0,89 [6]. Trong nghién ctru
nay, SAl trung binh 1a 1,36 £ 0,18, vwot rd rét nguwdng
binh thwong.

Két qua nay twong déng vdi nghién ctu cla
Zukauskas va cong sw (2021) v&i SAI trung binh la
1,35+ 0,20 [5], cling nhw nghién ctru cia Chen (2014)
v&i gia tri trung binh khodng 1,28 & nhém tré mac ban
chan bet [6]. Sw nh4t quan gitra cac nghién clru cho
thay SAI la mét chi sb dang tin cay trong danh gia ban
chan bet & tré em.

4.4. Cac chi s6 dau chan theo tubi

Két qua nghién ctru cho thay cac chi sé Al va CSI
khéng co6 sw khac biét co y nghia théng ké gitra cac
nhém tudi tr 7 dén 11. Nguoc lai, chi sb SAl ¢c6 sy
khac biét c6 y nghia théng ké (p < 0,05), trong do
nhém 10 tudi co gia tri cao hon cac nhém con lai.

Két qua nay khéng hoan toan phu hop véi cac
nghién clru trwéc day cla Forriol va Pascual (1990)
[3] va Chen (2011) [8], trong d6 céac chi sé6 dau chan co
xu hwéng giam dan theo tudi. Tuy nhién, cac nghién
ctu nay dwoc thwe hién trén nhém tudi nhé hon (3-6
tudi) va bao gdm ca tré cé ban chan binh thwong, do
doé sy phat trién nhanh ctia vom ban chan trong giai
doan nay cé thé lam thay ddi cac chi sb theo thoi gian.

4.5. Cac chi s6 dau chan theo gi&i

Trong nghién ctru nay, khéng ghi nhan sy khac
biét c6 y nghia théng ké gitra nam va niv dbi véi cac
chi s Al, CSI va SAl. Gia tri trung binh cta Al va SAl

& hai gi¢i la twong dwong, trong khi CSI & nhém nir
cao hon nhe so v&i nhém nam.

Két qua nay khoéng hoan toan phu hop véi nghién
clru cla Alsancak va cong s (2021) [7] va Chen
(2014) [6], trong do6 ghi nhan sy khac biét c6 y nghia
thdng ké gitra hai gi¢i. Tuy nhién, cac nghién clru nay
dwoc thye hién trén quan thé hén hop bao gdm ca tré
¢6 ban chan binh thwdng va ban chan bet. Ngoai ra,
sw khac biét vé ty 1é mac ban chan bet gira hai gi6i
trong céng déng, v&i ty 1é cao hon & tré nam [9], cling
c6 thé anh huwéng dén gia tri trung binh clia cac chi sb
trong cac nghién ctvu quan thé.

V. KET LUAN

Nghién ctru ghi nhan cac chi s Arch index (0,34 +
0,03), Chippaux-Smirak index (0,83 £ 0,10) va Staheli
arch index (1,36 + 0,18) déu ndm trong khodng dac
trwng cGa ban chan bet & tré em 7-11 tudi. Cac chi
s6 khong khac biét theo gidi va phan Ién khéng khac
biét theo tudi, ngoai trir SAl. Cac chi sb dau chan la
cobng cu don gian, chi phi thip va cé gia tri trong hd
tro chan doan ban chan bet. Tuy nhién, c& mau con
han ché va chon mau thuan tién tai hai dia diém lam
gidm kha nang khai quat hoa; can cac nghién clru quy
mé I&n hon dé xay dwng gia tri tham chiéu cho tré em
Viét Nam.
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