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trung (nhiém khuan huyet 30%; nhiém khudn
h6 hap: 19%, nhiém khudn vét thu’dng 19%);
nghién clu nay cling cho thdy trong sé nhing
nguGi bénh nhiém P. aeruginosa khang
carbapenem thi nhém nhiém P. aeruginosa sinh
enzyme carbapenemase c6 ti I€ tir vong cao han
nhom nhiém P. aeruginosa khong sinh enzyme
carbapenemase, su khac biét gilra hai nhom cé y
nghia thong ké [3]. Nghién cltu chdng toéi cho
thay ti Ié cac ching P. aeruginosa da khang
khang sinh rat cao (65,1%), cao hdn so vdi
nghién cdu cla Shambel Araya (58,9%) tai
Ethiopia va Sara Shbaita tai Palestine (58, 4%)
(2], [8]. Nhiém khu&n bdi MDR P. aeruginosa c6
thé dan tdi kéo dai thdi gian diéu tri, tdng chi phi
diéu tri va ti l1é t&r vong cao, dac blet véi ngudi
bénh trong tinh trang nang diéu tri tai khoa Hoi
stc tich cuc [4].

V. KET LUAN

Nghién clu cia chdng t6i cho thay P.
aeruginosa gay bénh phan lap dugc nhiéu nhat &
ngudi bénh >60 tudi, bénh phdm hd hdp dudi. P
aeruginosa c¢6 ti 1é khadng cao véi nhiéu khang
sinh bao gém carbapenem va fluoroquinolone, ti
Ié cac chung da khang khang sinh cao & murc
bao déng. Nghien cru nay cho tha'y su’ can thiét
phat trién cac phac d6 hiéu qua dé diéu tri
nhiém khuan bai P. aeruginosa va can thiét tim
ra cac bién phap dé han ché su lan truyén cac
chlng P. aeruginosa da khang khang sinh.
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DU'NG HINH CHI THE BENH NHAN BANG KY THUAT QUET 3D

TOM TAT

Pat van dé: Trong qua trinh san xuat dung cu
chinh hinh, phucng phap truyén thdng su dung bo bot
d€ 18y mau chi thé bénh nhan thu‘dng gay ra cam giac
kho chiu va khong thoai mai. Vlec bo bot khong chi
gay khé kh&n cho bénh nhan ma con tén kém thdi
gian va cdng siic cla cac y bac si. P& cai thién quy
trinh nay, ky thuat quét 3D da dugc tng dung nhdm
dung hinh chi thé bénh nhan mét cach chinh xac va
nhanh chdng. Ky thudt ndy khéng chi dap ing dugc
yéu cau thiét k€ dung cu chinh hinh ma con cung cap
dit liéu s6 cd thé luu tr va st dung cho cac yéu cau
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diéu tri khac trong tudng lai. Phuadng phap: Tién
hanh ther ngh|em phuang phap quet 3D chi thé ngudi
bénh tai Bénh vién Phuc hoi chifc nang — Diéu tri bénh
nghé nghiép. Ghi chép quy trinh, trang thi€t bi can
thiét va danh g|a thdi gian va sy thodi mai cla ngu’dl
bénh. K&t qua: Pua ra quy trinh phuang phap quet
3D chi thé, trang thiét bi quet 3D; md ta chi tiét qua
trinh quét va dung hinh ving cang ban chan cho thiét
k€ ché tao nep cO ban chan Két qua thu’ nghiém cho
thdy thdi gian quét ngdn, bénh nhan cadm thay thoai
mai. DU liéu quét dép Ung yéu cau ché tao dung cu va
dugc luu trlr cho muc dich diéu tri bénh khac. Két
luan: phugng phap quét 3D nhanh chong, thoai mai
cho bénh nhan va cung cap md hinh k? thuat s6 chinh
Xac, dap ing yeu cau thiét k&, luu trir di liéu y t€ va
tiém nang I6n ’ng dung rong rai trong y hoc.

T khoa: Ky thuat quét 3D, dung hinh chi thé,
dung cu chinh hinh.

SUMMARY
BUILDING MODELS OF PATIENTS’ BODIES
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USING 3D SCANNING TECHNIQUE

Introduction: In the production of orthopedic
devices, the traditional method of using plaster casts
to model a patient's limbs often causes discomfort and
inconvenience. Plaster casting not only poses
challenges for patients but also requires significant
time and effort from medical staff. To improve this
process, 3D scanning technology has been applied to
accurately and quickly create digital models of
patients' limbs. This technology not only meets the
design requirements for orthopedic devices but also
provides digital data that can be stored and used for
future treatment needs. Methods: Experiments were
conducted on scanning patients' limbs at the
Rehabilitation Hospital - Occupational Disease
Treatment. The process, necessary equipment, and
patient comfort and scanning time were recorded and
evaluated. Results: A detailed 3D scanning procedure
and equipment setup were established. The process of
scanning and modeling the lower leg and foot for
designing an ankle-foot orthosis was described in
detail. Experimental results showed that the scanning
time was short, and patients felt comfortable. The
scanned data met the requirements for device
fabrication and were stored for other treatment
purposes. Conclusion: The 3D scanning method is
quick, comfortable for patients, and provides accurate
digital models that meet design requirements, store
medical data, and have significant potential for
widespread application in medicine.

Keywords: 3D scanning
construction, orthopedic devices.

I. DAT VAN PE

Dung cu chinh hinh ngay cang dugc st dung
rong rai trong diéu tri phuc héi chifc nang cho
nhiéu dang bénh ly khac nhau. Dung cu tac dung
luc 18n cac ving co thé bénh nhan gilp diéu
chinh, phuc h6i tdm van dong va cac hoat dong
hang ngay [1].

Dung cu chinh hinh dugc ché tao theo
phuong phap thd cong truyén thdng bao gém
cac budc chinh nhu bd bdt 18y mau chi thé bénh
nhan, dic c6t duong bang thach cao, hit nhua
tao san pham [3]. Trong qué trinh d6, bd bot
lubn tao cam giac khd chiu cho bénh nhan, dir
liéu kich thudc chi thé khdng thé luu trit d€ sir
dung cho [an diéu tri sau dé. Qua trinh bo bét
phai 1ap lai néu dung cu chinh hinh bi hu hdng
hodc tinh trang cia bénh nhan bi thay dai [2].
Ngoai ra, viéc si dung thach cao lam c6t dugng
gdy 0 nhiem moi truGng, phat sinh thém viéc xur
ly rac thaiy t€ cé chi phi kha cao.

Ky thuadt quét 3D cd thé dudc (ng dung dé
dung hinh chi thé bénh nhan, dap (ng yéu cau
thi€t k€ dung cu chinh hinh trén may tinh, di
liéu s6 hinh dang chi thé dugdc luu trilr phuc vu
cho viéc diéu tri sau nay.

Quy trinh quét 3D sé thay thé cong doan bo
bét chi thé va tao cbt dudng bang thach cao

technique, limb
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trong phuang phap truyén thong. Viéc quét 3D
khong tao su’ khd chiu cho bénh nhan, da khéng
ti€p xuc vai hda chat gy thé anh hudng dén siic
khoe. DI liéu quét 3D thé hién day du kich
thudc hinh hoc cua chi thé va cho phép luu trit
trén may tinh. Hinh dang 3D chi thé cang chinh
xac thi chat lugng dung cu chinh hinh cang tot
han, tao su thoai mai khi sir dung, nang cao hiéu
qua diéu tri cho bénh nhan [4]. Qua dé, ching
t6i thuc hién v&i muc tiéu dua ra quy trinh quét
3D chi thé cho ngudi bénh, céc trang thiét trong
quy trinh quét 3D chi thé va danh gid chét lugng
ban quét va cam giac ctia ngudi bénh.

Il. PHUONG PHAP QUET 3D CHI THE

Hién nay, c6 nhiéu loai may quét 3D cam tay
6 san trén thi truGng, hoat dong theo cac nguyén
ly phd bién nhu mdy chiéu va camera [5].

Nghién cllu da chon may chiéu anh sang
trdng, chiéu cac diém anh 1én bé mat dé thu
thap hinh dang chi thé bénh nhan. Phuong phap
nay dudc goi la phuang phap anh sang cau trdc.

May quét 3D cam tay Einscan Pro 2X c6 8
dén LED va 3 camera (hinh 1).

Hinh 1. M3y quét 3D cam tay

May quét cd thé cung cdp dir liéu véi do
chinh xac t6i da la 0.05mm, t6c do quét la 30 fps
hodc 1,5 triéu diém/gidy trong dién tich quét tdi
da la 225 x 170 mm. Khoang cach hiéu dung dat
100 mm [6].

Phan mém Einscan Pro dugc tich hgp dé
hiéu chinh dir liéu quét va xdy dung mé hinh
trén may tinh.

May quét cam tay thudng cd do chinh xac
cao, toc do thu thap dir liéu tugng dGi nhanh va
c6 tinh linh hoat cao. Tuy nhién, vGi d6i tugng la
chi th€ bénh nhan, can luu y nhitng ton tai khi
st dung may quét: pham vi va khong gian quét
bi gidi han, viéc di chuyén may quét xung quanh
chi thé gdp kho khan, di liéu quét cb thé khéng
dat chat lugng do may bi rung hodc nhiéu trong
qua trinh quét.

Ché dé quéet 3D. May quét 3D cam tay co
nhiéu ché dé quét khac nhau. Viéc chon lua ché
dé quét phu thudc vao dac tinh cia d6i tugng
quét.
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Ddi tugng can 18y mau I3 chi thé bénh nhan
cé dac tinh sau:

- Bién dang va mau sic cua chi thé cho phep
quét ldy mau dan gian hon so vdi cac déi tugng co
do6 bdong cao hoac bé mat tuong doi dong nhat.

- DO chinh xac trong ché tao dung cu chinh
hinh chi can khoang dung sai la 0.1mm, do ton
tai mét I6p mut 16t gitra dung cu chinh hinh va
chi thé bénh nhan.

Do vay, c6 thé st dung ché dd quét Rapid
Scan, khong can thém nhirng phu trg quét khac
nhu diém dan marker, san 16t,..

Ché do quét nhanh cam tay (Handheld Rapid
Scan) va ché do ghép ndi (Feature) dudc sir
dung dé quét, do hinh dang chi thé va bién dang
clia ting vi tri trén chi thé bénh nhan lubn khac
nhau, phu thudc vao tinh trang bénh ly.

Céch thirc quét chi thé bénh nhan

Trén thuc t€, bénh nhan dang diéu tri déu
cd bénh ly, chi thé cd hinh dang khdng binh
thudng. Ngudi bénh khéng thé kiém soat hinh
dang chi thé trong qué trinh quét. Do véy, trudc
khi quét can luu y:

- Huéng dan bénh nhan tap van déng trong
khoang 10-30 phdt dé phuc hdi mdt phan hinh
dang chi thé, tao diéu kién thuén Igi hon cho qua
trinh quét.

- Toan bd dién tich quét cd thé dudc chia ra
thanh nhiéu phan vdi trang thai chi thé dugc
diéu chinh dung tu thé va c6 dinh trong qua
trinh quét. DI liéu quét, sau do, dudc két ndi lai
tao thanh mo6 hinh toan bd chi thé. Céch thirc
chia ving dé quét lam don gian hon viéc hiéu
chinh hinh dang chi thé va gia tdng dd chinh xac
mo hinh.

lIl. QUY TRINH QUET 3D CHI THE VUNG

CANG BAN CHAN

Phuang phdp quét 3D chi thé dugc thir
nghiém quét viing cang ban chan phuc vu thiét
k&, ché tao nep cd ban chan (AFO).

Quy trinh quét 3D vung cang ban chan dugc
thuc hién theo cac budc nhu hinh 2, trong dé
bénh nhan dugc ho trg ngbi vao vi tri quét, dang
chan dugc diéu chinh phu hgp cho qua trinh quét.

Budc 1: Chuan bi dung cu

Dung cu can chudn bi gém c6:

+ May quét 3D cam tay.

+ May tinh.

+ Ghé cho bénh nhan.

Budc 2: Bua bénh nhan vao vi tri quét.

Bénh nhan dudc dua vao vi tri quét véi tu
thé ngdi trén ghé, chan dét 1én san hodc ghé dau.

Budc 3: biéu chinh dang chan

Cang ban chan dudc chia thanh hai viing quét:
(1) ving cang va ban chan, (2) vung long ban
chan. DU liéu quét ctia hai viing dugc ghép nai lai
thanh file di¥ liéu cho toan bd cang ban chan.

Quét lan 1:
vimg chng chén va ban chéan
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Hinh 2 Quy trinh quét 3D

Dang chan bénh nhan dugc diéu chinh & tu
thé trung tinh trong khoang 5 phut, tuy thudc
vao tinh trang bénh ly:

- Néu bénh nhan khéng cé truong luc co thi
dang chan c6 thé tu diéu chinh va c¢6 dinh & tu
thé thuan Igi cho qua trinh quét.

- Trudng hgp bénh nhan cé truong luc cg,
dang chan kho diéu chinh, thi tu thé chan can
dugc ngudi khac ho trg c6 dinh trong qua trinh
quét. Ngoai ra, bénh nhan can thuc hién cac bai
tap vat ly tri liéu dé cac co dudc tha Iéng trudc
khi quét.

Budc 4: Quét viing cdng chan/mu ban chan

- Lua chon ché d6 quét, ghép naGi dir liéu.

- Kiém tra d§ sang méi trudng quét, diéu
chinh d6 sang sao cho dif liéu mau tét nhat.

- Duy tri di liéu d3 quét 13 2/3 téng dién tich
quét, di chuyén may quét khéng quéd nhanh sao
cho dit liéu mdi quét chi chiém 1/3 t6ng dién tich
quét. Ky thuat quét nay dam bao do chinh xac
cao cho mau quét.

- Khi dit liéu méi quét chiém han 50% tdng
dién tich quét thi sé xay ra hién tugng * ‘mat dau”
(Tracklng Lost), can dua may quét vé vi tri cli va
di chuyén lai.
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- Néu can thay ddi géc quét, vi tri quét thi s
dung tinh ndng tam dung dé€ thay ddi vi tri va
ti€p tuc quét phan bé mat con lai.

Budc 5: Kiém tra dif liéu quét.

- Néu dir liéu bi mét tai mot s6 vi tri, cd thé
XU ly bd sung dir liéu cho day du.

- Trudng hgp di liéu bi sai léch toa d6 dau
va cudi, thi phai bd va quét lai tir dau.

Budc 6: Chuyén tu thé chan

Cang chan dudc diéu chinh sang tu’ th€ ndm
ngang dé quét long ban chan.

Budc 7: Quét long ban chan

Quét tor mu ban chan dén long ban chan
trong thoi gian t6i da la 2 phdt. Yéu cau bat
budc la phai quét tir mu ban chan.

Budc 8: Kiém tra dir liéu quét

- Néu di liéu bi mat tai mot s6 vi tri, cd thé
XU ly bé sung dir liéu cho day du.

- Trudng hgp di liéu bi sai léch toa d6 dau
va cudi, thi phai bé va quét lai tir dau.

Budc 9: Loai bd dir liéu thira

Kiém tra lai dir liéu cua hai ving quét. Loai
bd nhitng dir liéu khong can thiét nhu dung cu
ho trg, giudng, ghé,...

Budc 10: Ghép dif liéu quét

Ghép dir liéu cta hai vung quét dua trén bé
mé&t chung cua 2 file di¥ liéu dé tao mé hinh cing
ban chan cudi cung.

Quy trinh quét ving cdng ban chan dugc
trinh bay 1a mdt quy trinh cd ban, cd thé sir dung
dé& quét cac vung chi thé khac ctia bénh nhan.

IV. THIET Bl DINH V| HO TRQ' QUET )

Trong qua trinh thuc hién quét 3D ldy mau
chi thé thu cdng con ton tai mot s§ han ché sau:
(1) viéc di chuyén may quét quanh chi thé gép
khé khdn, ddc biét 1a ving bap chan, (2) viéc
ghép ndi dif liéu cac vung quét con phic tap do
hinh dang cua chi thé & tu thé trung tinh va tu
thé tu do la khac nhau.

DE khéc phuc cac han ché trén, cd thé sur
dung thiét bi dinh vi hd trg quét (hinh 3). Thiét
bi c6 cdu tao gobm hai cum: (1) Khung d& ban
chan cé céng dung c8 dinh chi thé trong suét
qua trinh quét, (2) Khung dinh vi may quét, tu
ddng di chuyén mdy quét theo chuang trinh cai
dat san.

" Hinh 3. Thiét bi hé tro quét 3D
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_ Két hdp may quét cam tay va thi€t bi dinh vi
ho trg quét thanh mot dung cu quét ban tu
ddng, cd tinh chudn hda trong viéc di chuyén
mdy quét xung quanh chi thé va dinh vi tu thé
chan cua bénh nhan.

Thai gian quét 3D chi thé bénh nhan bdng
dung cu ban tu dong nhanh han so véi quét tha
cong. DIT liéu quét cd chat lugng cao hon do chi
thé bénh nhan chi can cd dinh ¢ mot tu thé,
khong cé su’ ghép ndi cac dit liéu rdi rac.

V. KET QUA THU' NGHIEM QUET 3D VUNG
CANG CHAN

Quy trinh quét 3D dugc thir nghiém quét
vung cang ban chan cho 10 ngudi bénh tai Bénh
vién Phuc hoi chdc ndng va biéu tri bénh nghé
nghiép TPHCM (hinh 4).

Hinh 4. Quét vung cang ban chan

Thdi gian quét trung binh cho moét bénh
nhan khoang 5 phut. DI liéu quét chi thé bénh
nhan cé chat lugng dong déu, dap ’ng yéu cau
thiét k&, ché tao nep AFO cho phuc hoi chic
néng(hinh 5)

Hinh 5, Di liéu quét cang ban chén

VI. BAN LUAN

Nghién cGu da sir dung may quét 3D cam
tay Einscan Pro 2X dé thu thap di liéu hinh dang
chi th€ bénh nhan, va cic két qua cho thdy
phuong phap nay mang lai d6 phan gidi va chinh
Xac cao. May quét 3D cam tay, dac biét la
phugng phap anh sang cau tric, da chirng minh
dudc su hiéu qua trong viéc cung cap dir liéu chi
ti€t va rdt ngdn qua trinh ché tao dung cu chinh
hinh. Cac nghién ctru tuong tu cling ghi nhan do
chinh xac va t6c do quét cao cla cac thiét bi
quét 3D [8]. -

Tuy nhién, viéc s’ dung may quét 3D van
gap mot s6 kho khan nhu pham vi quét bi gigi
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han va yéu cau do 6n dinh cao trong qua trinh
quét dé tranh rung hodc nhiéu, anh hudng dén
chat lugng dir liéu. Vi vay can su dung thiét bi
dinh vi ho trg quét giup tang toc dé va do chinh
Xac cla qua trinh quét. Thiét bi nay c6 dinh chi
thé bénh nhan va ty dong di chuyén may quet
theo chuang trinh cai dat san, tir d6 giam thi€u
sai s6t do di chuyén thu cong.

Két qua tha nghiém quét vung cdng ban
chan tai Bénh vién Phuc héi chi’c nang va biéu
tri bénh nghé nghiép TPHCM cho thay quy trinh
nay khong chi nhanh chéng ma con dap ting yeu
cau thiét k& va ché tao nep AFO, hd trg hiéu qua
trong qua trinh ché tao dung cu chinh hinh. Cac
nghién clru khac cling ghi nhan nhitng Igi ich
tuong tu khi s dung quét 3D va in 3D trong
viéc san xuat nep AFO. Cac nghién clu khac
cling chi ra rdng cong nghé quét 3D mang lai su
tién Igi va do chinh xac cao, dong thdi ton it thai
gian haon dé chup ban chan va mat ca chén so
vGi cac phudng phap truyén théng [7]. Dac biét,
Igi ich nay cang ro rét doi véi cac bac si lam sang
¢ kinh nghiém trong viéc sif dung cong nghé
quét 3D [5].

VII. KET LUAN

Ky thudt quét 3D dugc st dung dé thu thap
dir liéu chi thé d& khac phuc cac han ché cla
phuong phap bo bot truyén théng, gay 6 nhiem
mdi trudng. Thdi gian quét chi thé tuong doi
ngan, khoang 5 phut, tao su thoai mai cho bénh
nhan trong qua trinh diéu tri.

Phuong phap va thiét bi quét 3D cd thé sir
dung dé thu thap dir liéu cac phan khac nhau
cta chi thé bénh nhan. Quy trinh quét cd thé
dugc diéu chinh, b sung tuy thudc vao tinh
trang bénh va yéu cau cua san phdm dung cu
chinh hinh.

Ky thudt quét 3D dudc s dung d€ dung
hinh chi th€ bénh nhdn cho thiét k& ché tao
dung cu chinh hinh. Ngoai ra, dit liéu s& chi thé
cla bénh nhén ciing cd thé dugc luu trit cho
muc dich chan doan va diéu tri khac.
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Muc tiéu: M6 ta thuc trang U'ng dung cong nghé
thong tin cla cac phong xét nghiém thudc 45 cg s y
t€ cong lap va tu nhan tai Hai Duang. Poi tugng va
phuong phap nghién cilru: Nghién clru mé ta cat
ngang trén 48 phong xét nghiém thudc 45 cd s@ y té€
cong Iap va tu nhan trén dia ban tinh Hai Duong vé hé
thGna cong nghé thong tin s dung trong phong xét
nghlem y hoc. Céac dit liéu dugc phan tich trén phan
mém SPSS 26 Két qua: 70,83% cac PXN da trién
khai phan mém quan ly thong tin trong PXN (LIS).
55,88% PXN da cé thé két ndi ddy du 2 chiéu giira
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