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NGHIEN CU'U HINH THAI GIAI PHAU CUA XUONG GOT
VA KHOP SEN - GOT CUA NGUO'1 VIET NAM TRUONG THANH
TREN PHIM CAT LOP VI TINH DUNG HINH 3D

Lé Tudn Diing™*, Vé Thanh Toan?, Pham Ngoc Thdng?

Tém tat

Muc tiéu: M6 ta hinh thai gidi phu xwong gét va khép sén - gét trén phim cit 16p
vi tinh dung hinh ba chiéu (CLVT 3D) & nguwoi Viét Nam trwdng thanh. Phwong phdp
nghién civu: Nghién ciru md ta cit ngang, khong nhém chirng dwoc thuwe hién trén
139 phim CLVT 3D xwong goét binh thwong ciia ngwoi tredng thanh, véi tudi trung
binh 1a 39,50 + 12,95 tai Bénh vién Quan y 175 tir thang 01/2022 - 6/2025. M6 hinh
3D xwong got dwgc phan tach tir dir liéu CLVT ving ¢d - ban chin nham quan sat
hinh thai cac dién khép sén - got va do cac chi s6 kich thwéc gidi phau clia xwong got,
bao gom goc Bohler va goc Gissane. Két qua: Dién khép sén - got loai I chiém cao
nhéit (46,04%), tiép theo la loai IV (25,90%), loai III (17,27%) va loai II (10,79%).
Khoéng ghi nhan tredmg hop nao thudc loai V. Cac kich thwéc gidi phiu cia xwong
got & nam gidi 1on hon nit gidi. Gia tri trung binh ctia goc Bohler va goc Gissane lan
lwotla 32,39 + 5,39° va 124,40 + 9,75°. Két ludn: CLVT 3D c6 gia tri cao trong nghién
ctru gidi phau xwong got va khép sén - got. Hinh thai va kich thwéc xwong got & nguoi
Viét Nam trwdng thanh twong dong véi cac chiing tdc chau A nhung cé su khéc biét
so v&i ching toc chau Au.

Tir Khéa: Xwong got; Khép sén - got; Cat1op vi tinh dung hinh ba chiéu.

STUDY ON THE ANATOMICAL MORPHOLOGY OF THE CALCANEUS
AND SUBTALAR JOINT IN VIETNAMESE ADULTS USING
THREE-DIMENSIONAL RECONSTRUCTED COMPUTED TOMOGRAPHY

Abstract

Objectives: To describe the anatomical morphology of the calcaneus and subtalar
joint using three-dimensional computed tomography (3D CT) reconstruction in
Vietnamese adults. Methods: A descriptive cross-sectional, uncontrolled study was
conducted on 139 normal 3D CT reconstructions of the calcaneus from adult subjects,
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with a mean age of 39.50 + 12.95 years at Military Hospital 175 from January 2022
to June 2025. 3D calcaneal models were segmented from ankle-foot CT datasets to
evaluate the morphology of the subtalar articular facets and to measure calcaneal
anatomical parameters, including Bohler’s and Gissane’s angle. Results: Type |
subtalar articular facet configuration was the most common (46.04%), followed by
type IV (25.90%), type 11l (17.27%), and type II (10.79%). No type V configuration
was observed. All measured calcaneal anatomical dimensions were larger in males
than in females. The mean Bohler’s angle and Gissane’s angle were 32.39° + 5.39°
and 124.40° + 9.75°, respectively. Conclusion: 3D CT reconstruction is a valuable
tool for the anatomical study of the calcaneus and the subtalar joint. The
morphology and dimensions of the calcaneus in Vietnamese adults are comparable
to those reported in other Asian populations, but differ from those described in

European populations.

Keywords: Calcaneus; Subtalar joint; Three-dimensional reconstructed computed

tomography.
PAT VAN PE

Xwong gbt la xwong 1én nhit cua khoi
xwong vung cd chan, tham gia tao nén
khép sén - got, mot khép quan trong
trong van dong ban chan, dac biét la cac
dong tac nghiéng trong va nghiéng ngoai.
Khép gom ba dién khép, trong dé dién
sau dong vai tro quan trong nhit. Bién
dé6i hinh thai dién khép nay anh hwéng
lén dén chirc ndng van dong va két qua
diéu tri sau gdy xwong got. CLVT, dic
biét 1a CLVT 3D, da m¢& ra kha nang
nghién ctru chi tiét hon vé gidi phau va
ciu tric xwong got, nhit la dién khép
sén - got. Phwong phap nay cho phép
danh gia chinh xac sé lwong, vi tri, kich
thwée va hinh thai cac dién khép, cling
nhuw sw thay doi cia ching theo tuoi, gidi
tinh va ching tdc. M6t s6 nghién ctru gan
day cho thiy cac dién khép sén - gét cod
thé lién thong, tdch roi hodc khiém
khuyét va hinh thai dién khép c6 thé lién
quan dén thodi héa khép duédi sén [1, 2].

Viéc hiéu rd dic diém giai phau khép sén -
got & nguwoi Viet Nam trwong thanh co y
nghia quan trong trong 1ap ké hoach diéu
tri, lwa chon phwong phap phau thuat va
tién lwgng két qua trong gay xwong got.
Tuy nhién, cac nghién ctru moét cach hé
thong vé dic diém gidi phiu xwong got
va khép sén - got trén phim CLVT 3D &
nguoi Viét Nam van con han ché. Do d6,
ching t6i tién hanh nghién ctru nham:
Mé td hinh thdi gidi phdu xwong gét va
khop sén - gét trén phim CLVT 3D & nguwoi
Viét Nam trwdng thanh.

POI TWONG VA PHUONG PHAP
NGHIEN CU'U

1. Pdi twong nghién ciru

Gom 139 phim CLVT 3D xwong got
binh thwong cia 139 ngudi Viét Nam
tredng thanh véi tudi trung binh la
39,50 + 12,95 (18 - 60) dwoc chup tai
Bénh vién Quany 175 tir thang 01/2022 -
6/2025.
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2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ciru mo ta cit ngang, khong nhém chirng.

* Phwrong phdp chon mdu: Chon mau thuan tién.

* Phwong phdp thu thdp sé liéu:

Lap danh sach phim CLVT vung c6 ban chan dwgc chup tai Bénh vién Quany 175,
lwa chon cac phim c6 hinh anh xwong goét binh thwong.

Hinh 1. Phan loai dién khép sén - got [2].

Mo hinh 3D xwong gét sau khi dwgc phan tach tir CLVT 3D dwoc sir dung dé khao
sat dién khép sén - got theo phan loai cia Yang Yi va CS gom 5 loai: Loai I: Dién khép
trudc va gitra hgp nhit thanh hinh qua 1€; loai II: Ba dién khép trwdec, gitra va sau
tach biét; loai I1I: Khong c6 dién khép trwée; Loai IV: Dién khép trwée va gilta cia
xwong got hop nhit thanh mot dién 1én hinh bau; loai V: Khong c6 dién khép truéec;
cac dién khép gitra va sau hop nhat theo Yang Yi va CS [2]. Tién hanh do goc Bohler
va goc Gissane trén mo hinh 3D xwong got.

i}

Hinh 2. C4c diém méc dé do kich thwéc trén m hinh xwong got 3D.

34



TAP CHI Y DU'Q'C HOC QUAN SU SO 3 - 2026

M6 hinh xwong gét sau phan tach
duwoc lru trit duédi dinh dang tép *.STL
dé tiép tuc do trong phin mém
Solidworks (phan mém dworc str dung dé
thiét ké va do cac ciu tric 3D).

Cac diém moc trén md hinh 3D xwong
g6t dwoc danh diu bao gobm: A: Diém cao
nhit & phi truedc ctia dién khép got - hop;
B: Diém thip nhit & phia trudc chia dién
khép gét - hop; C: Piém 16m & mat dwdi
xwong got; D: Piém thap nhit cda ch got;
E: Diém cao nhat & phia sau ctia xwong
got; F: Diém cao nhit cua cu got; G: Piém
16m ctia mat trén xwong got; H: Piém cao
nhit clla mat khép sén - got sau cua
xwong got; I: Diém giao nhau cia mat
Khép sén - got sau va cu trwedre xwong got

& bo ngoai xwong got; J: Piém mat trong
cia xwong got ngay duwdi mom chan dé
sén; K: Piém mit ngoai xwong got déi
xirng véi J; L: Diém bo ngoai cta dién
khép sén got sau; M: Piém nam trong
nhit cda dién khép sén - got gitra; N:
DPiém nam ngoai nhat ctia dién khép sén
- gbt gitra; O: Diém nam trong nhit cla
dién kKhép sén - got sau; P: Diém thap
nhit cta dién khép sén - got sau; mat
phang (a): Pi qua diém F, H va vudng goc
v&i mat phang dirng doc; mat phang (b):
bi qua diém H, A va vubéng gbéc véi mat
phang dirng doc; mat phang (c): Pi qua
diém H, I va vudéng géc véi mit phing
dirng doc; mit phiang (d): Pi qua diém I,
A va vudng gbc véi mat phang dirng doc.

Sau khi xac dinh cac diém mdc, tién hanh do cach kich thwéec:

Bang 1. Cac chi s6 do kich thwéc xwong got va khép sén - got.

Chi sé Piém méc  Viéttat Pon vi
Chiéu dai t6i da xwong got A-E MAXL mm
Chiéu cao 1&n nhat than xwong goét D-F MXBH mm
Chiéu cao nho nhat than xwong got C-G MIBH mm
Chiéu cao than xwong got D-H CBH mm
Chiéu dai canh tay don chiu luwc A-H LAL mm
Chiéu dai cta cu treéc xwong got A-1 LAP mm
Chiéu dai than xwong got B-E CBL mm
Chiéu rong nhé nhit ctia than xwong got J-K MIB mm
Chiéu rong cta dién khép sén - got gitra M-N MXB mm
Chiéu réng cta dién khép sén - got sau L-0 DAFB mm
Chiéu dai cta dién khép sén - gt sau H-P DAFL mm
Chiéu cao ctuia dién khép got hop A-B CFH mm
Goc Bohler - goc gitra (a) va (b) £FHA bo
Gé6c Gissane - goc gitra (c) va (d) £HIA bo
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* X ly s6 liéu: Két qua do cac kich
thwéc gidi phau xwong gét va sé do cac
gbc Bohler, Gissane dwoc lwu thanh bang
cho tirng xwong got. Sau do, tdng hop
thanh bang dit liéu chung trwéc khi tién
hanh phan tich thdng ké bang phin mém
SPSS 22.0, st dung phép thir ANOVA, c6
y nghia théng ké khi p < 0,05.

3. Pao dirc nghién ciru

Nghién ctu dwoc tién hanh theo
Quyét dinh s6 3416/Qb-HVQY ngay 19
thang 9 nam 2022 ctia Hoc vién Quan y.
S6 liéu nghién ctru dwgc Bénh vién Quan
y 175 cho phép st dung va coéng bd.
Nhém tac gia cam két khong cé xung dot
lgi ich trong nghién ctru.

KET QUA NGHIEN CG'U
Hinh thai dién khép sén - gét theo phan loai ctia Yang Yi va CS (2019) dwoc chia
thanh 5 loai: Loai I chiém cao nhét (46,04%), tiép dén la loai IV (25,90%), loai III
(17,27%) valoai II (10,79%). Khong ghi nhan trwedong hop nao thudcloai V.
Cac chi s6 do kich thwéc gidi phau va géc Bohler, Gissane dugc thé hién & bang 2

va so sanh gitta hai nhém nam gi¢i va ntr gidi.

Bang 2. Gia tri cac chi s6 kich thwéc xwong got do trén hinh anh CLVT 3D (n = 139).

Chi so Nir gi¢i (n =52) Nam gi&i (n = 87)

Tong (n = 139) p

MAXL 71,39 + 3,69 78,75 + 4,05 76,00 = 5,29 0,000
MXBH 37,98 £ 2,79 42,58 + 3,18 40,86 + 3,76 0,000
MIBH 35,60 2,18 39,68 £ 3,16 38,15 + 3,45 0,000
CBH 44,37 + 2,42 49,50 + 3,31 47,58 £ 3,90 0,000
LAL 38,81 + 3,20 42,95 * 3,69 41,40 + 4,04 0,000
LAP 20,83 £ 2,69 23,06 2,79 22,22 2,95 0,000
LPF 27,19 + 3,03 29,22 + 3,02 28,46 + 3,17 0,000
CBL 67,74 + 3,82 74,45 + 4,03 71,94 + 5,11 0,000
MIB 25,98 + 2,08 28,50 £ 2,56 27,55+ 2,68 0,000
MXB 10,14 £ 1,75 11,15+ 1,81 10,78 + 1,85 0,002
DAFB 23,73 2,52 26,14+ 2,93 25,24 £ 3,01 0,000
DAFL 23,74 £ 3,00 26,04 + 2,82 25,18 £ 3,09 0,000
CFH 21,98 +£1,99 24,70 + 2,69 23,68 +2,78 0,000
£ Gissane 122,90 + 8,92 125,30 £ 10,16 124,40 £ 9,75 0,162
£ Bohler 32,22 5,52 32,49 £ 5,33 32,39 5,39 0,780
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BAN LUAN

Két qua khao sat trén 139 phim CLVT
3D cho thdy cAu tric giai phau cha yéu
van 12 hai dién khép tach biét gitta mit
khép sau va mat khép gitra, phdn anh
hinh thai phé bién ctia khép sén - got &
nguwoi tredng thanh khée manh. Yang Yi
va CS (2019) dé xuit lan diu tién hé
théng 5 loai dién khép trén co s& hinh
anh 3D; tac gia bao cao ty 1é loai I chiém
wu thé (50,5%), loai V rat hiém (chi
chiém 1,8%), dong thoi nhan thay loai 11
va loai IV c6 nguy co thoai héa khép sén -
gbt cao hon [2].

Badalahu va CS (2020) khao sat 445
khép sén - gét cia ngwoi Trung Quoc
trén CLVT 3D ghi nhan hinh thai dién
khép sén - gotloai I chiém 49,2%, loai IV
chiém 10,6% va loai V chi chiém 2,0%
[1]. Ty 1€ loai I va loai IV trong nghién
ctru cuia chung toi twong tw, cho thay cau
tric khép sén - got & nguoi Viét Nam gan
twong dong véi quan thé ngudi Pong A.

O chau Au, Vuédini¢ va CS (2020)
nghién ctru 3 loai hinh dién khép sén -
gbt theo phan loai Bunning & Barnett
trén 59 xwong goét khoé ctia nguoi Serbia
nhan thay loai I (dién khép trude va gitra
lién v&i nhau, theo phan loai theo Yang
Yi va CS la loai I va loai IV) chiém
45,76%, thap hon dang ké so véi ty 1é
71,9% trong nghién ctru ctia ching toi;
loai II (3 dién khép rach roi nhau) chiém
40,67% va loai III (khong c6 dién khép
trwdc) chiém 13,56% [3].

0 chau Phi, Ukoha va CS (2017)
nghién ctru trén 220 xwong goét nguoi
Nigeria cho thay hinh thai xwong got véi
sw c6 mat day du cia 3 dién khép chiém
da s6; trong dé, loai I (dién khép truwdc
va gitra lién tuc véi nhau, dién khép sau
tach roi, twong dwong phan loai I cta
Yang Yi va CS) chiém 122 xwong got
(55,45%), loai II (dién khép truwdc va
gitta lién tuc véi nhau hinh giot nuéc,
dién khép sau tach roi, twong dwong
phén loai IV cia Yang Yi va CS) chiém 17
trwong hop (7,7%) [4].

Két hgp véi dir liéu cia chung toi, cac
két qua nay cho thiy hinh thai dién khép
sén - got truwdc va gitra dinh lién véi
nhau, dién khép sau tach roi (loai I + IV
theo Yang Yi va CS) la ciu tric pho bién
& nhiéu quan thé khac nhau. Loai dién
khép nay 6n dinh nhit trong nhiéu quan
thé (> 50%), bao gobm ngwoi Trung Quoc,
Nigeria va Viét Nam. Hinh thai 3 dién
khép tach roi (loai Il theo Yang Yi va CS,
loai IV theo phan loai Bunning &
Barnett) gip nhiéu hon & ngudi chau Au.

Cac chi so kich thwéc bao gbm chiéu
dai t6i da xwong gotla 76,00 + 5,29mm,
chiéu cao than xwong got la 40,86 =
3,76mm, chiéu rong than xwong got la
27,55 * 2,65mm, chiéu cao cta dién
khép got hop la 44,37 + 2,42mm, chiéu
dai dién khép sén - gbt sau la 28,46 +
3,17mm, goc Bohler la 32,39 + 5,39° va
goc Gissane la 124,40 + 9,75°. bay la cac
thong s6 co ban phan anh kich thwéc va
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hinh thai gidi phiu clia xwong goét trong
quan thé nghién ctru, déng vai tro quan
trong trong chin doén, danh gia mac do
ton thwong va 14ap ké hoach diéu tri gay
xwong got.

Trong nghién ctru ctia Qiang M va CS
(2014) trén 179 nguwoi Trung Qudc, tac
gia cling tién hanh do céc chi s6 gidi phau
va cac goc dac trung cho dién khép sén -
go6t trén phim CLVT 3D; trong d6, chiéu
dai toi da cia xwong gétla 74,2 + 6,0mm;
chiéu cao cua dién khép goét - hopla 27,2
+ 3,5mm, chiéu cao cua dién khép sén -
got sau la 28,5 + 3,2mm, chiéu dai caa
dién khép sén - got sau la 25,3 + 3,9mm;
s6 do goc Bohler va géc Gissane lan lwot
la 34,8 + 5,3°va 125,64 + 6,2°. Cac chi so
chiéu dai, chiéu cao va géc Bohler & nam
gi¢i déu 16n hon nir gidi c6 y nghia thong
ké (p < 0,01). Piéu nay khang dinh kich
thudc xwong goét cia ngudi Viét Nam co
xu hwéng gan véi nhém ngudi Pong A -
Pong Nam A vé ty 1é va hinh thai [5].

Nghién ctu cta Irwansyah va CS
(2018) vé hinh thai xwong gét trén phim
CLVT 3D & 99 xwong got ngudi Pai Loan
ghi nhén chiéu dai xwong gét trung binh
la 78,1 + 5,8mm, chiéu cao than xwong
gotla42,1 + 3,9mm, chiéu cao dién khép
got - hop la 48,3 + 4,3mm, chiéu réng
than xwong gét 1la 25,5 + 2,8mm. Goc
Bohler va goc Gissane lan lwot la 33,4 +
4,0°va112,5+5,7° [6]. Trong nghién ctru
ctia Koh D va CS (2024) trén 100 nguwoi
Pong Nam A, chiéu dai trung binh clia
xwong goét la 72,1mm (nam gidi:
75,2mm; nit gidi: 66,2mm), chiéu rong
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trung binh la 35,6mm va chiéu cao thanh
ngoai la 36,4mm. Két qua nay gan twong
tw v&i s6 liéu ctia nguoi Viét Nam, cho
thdy ddc diém hinh thai hoc ving Dong
Nam A kha dong nhat [7].

Tréi lai, & quan thé nguoi chiu Phi,
Amuti T va CS (2020) khdao sat 64 xwong
got nguoi Kenya nhan thiy cac thong sé
nhw chiéu dai cwc dai, chiéu cao va chiéu
rong déu thap hon so v&i quan thé ngudi
chau A va chau Au, véi gid tri chiéu dai la
68,95 + 9,85mm & chan phai va 68,26 +
10,46mm & chén trai; chiéu cao xwong
got phai la 36,10 £ 5,71mm, xwong got
traila 35,30 + 5,89mm; chiéu cao than la
36,1 + 571mm bén phai va 35,30 +
5,89mm & bén trai [8].

Nhin chung, cic thong sé hinh thai
xwong got & nguoi Vit Nam twong dong
véi cac quan thé nguwoi chau A khac
nhung nhé hon so véi ngudi Au - My va
lén hon so véi mot s6 quan thé nguwoi
chau Phi, phan anh sy khac biét nhan
trac hoc va di truyén giira cac ching toc.
Goc Bohler va Gissane déu nam trong
khodang gia tri chudn dwgc bdo cdo trong
y van (Bohler: 25 - 40°, Gissane: 120 -
145°) [5, 9].

Két qua phan tich ANOVA cho thiy
nam gidi c6 chiéu dai, chiéu cao va chiéu
rong cua xwong got 1on hon nit gidi, sw
khac biét c6 y nghia thong ké (p < 0,05).
GO&c Gissane cling khac biét gitra hai gidi,
trong khi goc Bohler khong c6 sw khac
biét dang ké. K&t qua nay phu hop véi
nhan dinh cua Qiang va CS (2014), Amuti
va CS (2020) va Ghalawat N va CS
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(2022), yéu t6 giGi tinh &nh hwdng ro rét
dén kich thwdc xwong got, phan anh sw
khac biét nhan tric hoc va ciu tric
xwong [5, 8, 10].

Nghién ctru cia Amuti va CS (2020)
cho thay chiéu dai cta xwong got c6 vai
tro quan trong trong viéc cung cap canh
tay don can thiét cho gin Achilles, anh
hwdng dén viéc di b, dirng, chay va ngbi
x0m. Trong do, chiéu cao cia xwong got
c6 y nghia quan trong trong viéc chong
lai sy gidam goc nghiéng ctia xwong sén,
suw bat chen phia trwdc cta khép chay
sén, lam gidm dong tidc gdp mu co
chan [8].

Vé mat 14m sang, viéc xac dinh chinh
xac kich thuéc xwong got ban dia c6 y
nghia quan trong trong phau thuit chin
thwong chinh hinh. Cac thong sé chiéu dai
va chiéu cao gitp danh gia mrc do sup lun
trong giy xwong got, ho tro tai tao goc
Bohler va Gissane khi phiu thuat. Pong
thoi, dit liéu hinh thai hoc dac trung cho
nguoi Viét Nam la co sé khoa hoc dé thiét
ké va lwa chon cac loai nep, vit phu hop,
tranh s dung cac bd dung cu san xudt
theo kich thwéc chuin chau Au hoic Bic
M§ von c6 xu huéng 16m hon.

KET LUAN

CLVT 3D c6 gia tri cao trong nghién
clru gidi phau xwong got va khép sén -
got. Hinh thai va kich thuéc xwong got &
nguwoi Viet Nam trwdng thanh twong
dong véi cac chiing toc chau A, nhung c6
sw khac biét so véi chiing toc chau Au.
Dién khép sén - got loai I chiém cao nhat

(46,04%), khong ghi nhan trueong hop
nao thudc loai V. Cac kich thwéc giai
phau ciia xwong goét & nam gidi 16m hon
nit gidi. Gia tri trung binh ctia géc Bohler
va goc Gissane lan lwot 1a 32,39 + 5,39°
va 124,40 £ 9,75°.
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