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PANH GIA ANH HUONG CUA PHU HA LEN TiNH TU TIEU
CUA VAT LIEU MG ZK60 TREN PONG VAT THUC NGHIEM

Lé Vin Hai'", Lé Hanh’?

Tém tit

Muc tiéu: Panh gia toc do tu tiéu coa vat litu ZK60 khi dugc phu HA
(Hydroxyapatite). Phwong phdp nghién civu: Nghién ctru m6 ta cit ngang va tién
ctru thye nghiém trén 132 tho tréng khoée manh, duoc chia ngau nhién thanh 6
nhom: Nhom 1 (n = 16) tho dugc ciy dia ZK60 c6 phit HA; nhém 2 (n = 16) tho
duoc cdy dia ZK60 khong phu HA; nhom 3 (n = 16) tho dugc cdy dia ZK60 titan;
nhom 4 (n = 28) tho duogc ciy nep vit ZK60 c6 phit HA; nhom 5 (n = 28) tho dugc
cdy nep vit ZK60 khong phit HA; nhom 6 (n = 28) tho duoc cay nep vit Titan. Tho
& cac nhom dugce cdy nep vit vao xuong dui tho, sau d6 duge gdy mé hinh khuyét
xuong. Trude va sau phau thuat 3, 7, 30, 60, 90 va 180 ngay, chup X-quang k¥
thuat s6 dé phan tich hinh dang vat liéu va bong khi xuat hién xung quanh.
Két qud: O nhom ZK60 pha HA, hinh dang dia vat liéu tron, hinh rd trén phim
cling nhu bong khi it xuat hién va xuét hién v6i dudng kinh nho hon 4 1an vat liu
c6 ty 1€ cao hon. Trong khi & nhom ZK60 khong phu HA, hinh dang dia nham nhé
va nep vit khong nhin 16 trén phim, bong khi xuét hién 16n hon 4 1an vat liéu c6 ty
1é cao hon. Két lugn: Phu HA lam cham qua trinh tu tiéu cua vat li¢u ZK60.

Twr khoa: Vat licu ZK60; Phu HA; Tu tiéu.

EVALUATION OF THE EFFECT OF HA COATING ON
THE BIODEGRADABILITY OF MG ZK60 MATERIAL
IN EXPERIMENTAL ANIMALS

Abstract

Objectives: To evaluate the biodegradation rate of the HA coating on ZK60
materials. Methods: A cross-sectional descriptive and prospective experimental
study was conducted on 132 healthy white rabbits, randomly divided into 6 groups:
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Group 1 (n = 16) was implanted with HA coating ZK60 plates; group 2 (n = 16)
was implanted with HA uncoated ZK60 plates; group 3 (n = 16) was implanted
with titanium ZK60 plates; group 4 (n = 28) was implanted with HA coating ZK60
screws; group 5 (n = 28) was implanted with HA uncoated ZK60 screws; group 6
(n =28) was implanted with titanium screws. The rabbits in each group had screws
implanted into the femurs, which had undergone a bone defect model. X-ray
imaging was performed before surgery, and at 3, 7, 30, 60, 90, and 180 days post-
surgery to analyze the shape of the material and the formation of gas bubbles
around the implant. Results: In the HA coating ZK60 group, the material’s disk
shape was round, clearly visible on the X-ray, with fewer gas bubbles appearing,
and those that did were smaller in size (less than 4 times the size of the material).
In the HA uncoated ZK60 group, the material’s disk shape was irregular, and the
screws were less visible on the X-ray, with larger gas bubbles (greater than 4 times
the size of the material). Conclusion: HA coating slows down the biodegradation
process of ZK60 material.

Keywords: ZK60; HA coating; Biodegradation.

tiéu qua nhanh nén c6 thé c6 nguy co
gay gay xuong thir phat. Mot trong nhung
phuong phap gin day duoc dé xuét 1a
phu 16p HA 1én bé mat vat lidu. Didu

PAT VAN PE
Vit liéu tu tiéu dang duoc nhiéu nha
khoa hoc trén thé gidi tip trung nghién
ctru trong nhimg thap ky gan day, véi ky

vong thay thé cac vat liéu truyén théng
duoc st dung trong chan thwong chinh
hinh. Nguyén nhan cta xu huéng nay la
do cac vat licu truyén théng nhu Titan,
mac du cé tinh twong thich sinh hoc cao
nhung can phai tién hanh phiu thuat thi
hai dé lay vat liéu két xuong sau khi qua
trinh can xwong hoan thanh. Piéu nay
lam tang chi phi diéu tri cling nhu anh
huong dén stc khoe nguoi bénh. Mot
trong nhitng hé vat liéu duogc cha y la
vat liéu ZK60 do c6 nhiéu dic tinh phu
hop nhu d6 ctng va do dan hdi twong
dong voi xwong nguoi [1]. Tuy nhién,
nhuogc diém cua vat liéu nay la tde do tu
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nay vira c6 thé ting tinh twong thich
sinh hoc vira lam giam tde do tu tiéu cua
vat liéu [2]. D& lam co s& cho cac nghién
ctru tiép theo, chiing t6i tién hanh nghién
ctru nay nham: Pdnh gid si thay doi tinh
tw tieu cua vat lieu ZK60 sau khi duoc
phu HA trén dong vt thuc nghiém.

POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

1. Poi twong nghién ciru

Gom 132 tho trang truéng thanh,
khée manh (trong luong tur 1,8 - 2,3kg)
chia ngiu nhién thanh 6 nhém: Nhom 1
(n = 16) tho duoc cdy dia ZK60 c6 phu
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HA; nhém 2 (n = 16) tho duoc ciy dia
ZK60 khong phu HA; nhom 3 (n = 16)
tho dugc cdy dia ZK60 titan; nhom 4
(n = 28) tho duoc ciy nep vit ZK60 co
pht HA; nhom 5 (n = 28) thé duoc ciy
nep vit ZK60 khong phu HA; nhom 6
(n = 28) tho duoc cay nep vit Titan. O
cac thoi diém tir 30 ngdy sau phau thuat,
tung nhom nghién ctru ching t61 dugc
tién hanh gdy mé, phau thuat liy dia
hozc nep vit ¢ 4 tho & mdi nhom ciy dia
va 7 tho & cac nhom cdy nep vit. Vi vy,
sO tho s& giam dan qua cac thoi diém
nghién ctru ndi trén.

2. Phuwong phap nghién ciru

* Thiét ké nghién ciru: Nghién ctru
mo ta cit ngang, tién ctru thuc nghiém.

* C6 mau nghién ciru:

Co mau trong nghién ctu thyc
nghi¢m duogc tinh toan dua trén hudng
dan cta Charan va Kantharia (2013)
[3]. Trong nghién cltru nay, voi tha
nghi¢ém danh gid tinh tuong thich cua
dia vat liéu, chung toi lya chon c¢& mau
cho mdi thoi diém 1a 4 dong vat cho 1
nhom. Nep vit vat liéu, lya chon ¢ mau
la 7 dong vat cho 1 nhom nghién ctru.

* Phau thudt cdy dia ZK60 vao co
dui tho:

Cao sach long vung dui tho va sat
trung, gdy mé va rach da vung dui trudce
dai khoang 3cm. Boc tach to chirc dudi
da va tim khe gitra khéi co ving dui
trude. Pia duge dat vao khe gitra khoi

co vung dui trudce cua thd theo ba nhoém.
Sau khi céy dia vat liéu két xuong, sat
khuan lai trudng md bang betadin 10%.
Khau vét md theo ting 16p: Lép can co,
t6 chirc dudi da (bang chi ty tiéu), da
(bang chi khong tiéu). Sat tring va bing
kin vét mo. Cho tho tinh tao dua vao
chudng nuéi cham séc va theo dai tiép.
Tho duoc cho an rau tuoi va nudc sach
va dugc theo doi nhi¢t d), can nang,
phan va nude tiéu mdi ngay 1 lan sau
phau thuat.

* Phdu thudt cdy nep vit ZK60 vao
xwong dui tho:

Cao sach long vung dui thé va sat
trung, gdy mé va rach da vung dui trudc
ngoai tho dai 4cm. Boc tach to chic
dudi da va tim khe co gitra co vung dui
truge va dui sau cua thd. Boc tach theo
khe co dé tim va boc 16 xuong dui tho.
Dung kim béc tich va 16c hét mang
xuong dui tho. Cua dut 1 thanh xuong
dui tho. Bat nep vit 4 16 1én mat ngoai
xuong dui, danh ddu cac vi tri khoan
xuong twong ung véi cac 16 cua nep.
Khoan xuong va dat nep vit vao thanh
xuong dui thd sao cho céc 16 trén nep
tuong tmg v&i cac 16 khoan trén thanh
xuong. Bt vit vao cac 16 khoan dén khi
chac chan. Dung chi y khoa khau kin
cac 16p dé dong kin vét mo. Chd tho
tinh tdo roi dua vao chudng nudi cham
soc va theo ddi tiép. Tho duoc cho dn
rau tuoi, uéng nuoc sach va duoc theo
doi nhi¢t do, can nang, phan va nudc
tiéu mdi ngay 1 1an sau phau thuat.
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* Ddnh gid thay doi hinh dang cia
vit liéu bang hinh anh X-quang:

Thé duoc o dinh trén ban cb dinh
dong vat. Boc 10 hoan toan vung da
phau thuat, khong c6 vai hoic vat che
chan. Chup phim X-quang ving dui tho
bang may X-quang k¥ thuat s6 (mdy
CanoScan, hang Vikomed, Viét Nam).
Phéan tich hinh anh dugc thuc hién boi
béc si chuyén khoa chan doan hinh anh.

* Cdc chi s6 nghién civu:

- Béi vé6i nghién ctru dia vat liéu:

Hinh dang va kich thudc dia vat liu,
duoc chia thanh cac nhom: Vat liéu
tron, vat liéu nham nh¢ véi duong kinh
nho hon ban kinh ban dau, vat liu
nham nh¢ véi duong kinh 16n hon ban
kinh ban dau va mit hinh dang dia.

Su hinh thanh bong khi quanh dia,
dugc chia thanh cac nhém khong cé

bong khi, c6 bong khi nho hon 4 1an ban
kinh va c6 bong khi 16n hon 4 1an ban
kinh cua dia vat liu.

- DP6i voi nghién ciru nep vit:

Hinh dang nep vit sau phau thuat,
chia thanh 2 nhém: Nhin thiy rd hoic
khong thiy rd nep vit.

Sy hinh thanh bong khi sau phau thuat:
Co bong khi hoac khong c6 bong khi.

* Xur Iy 56 liéu: S6 lidu dugc thong ké
theo ty 1& phan trim & cic nhom nghién
cuu.

3. Pao dirc nghién ciru

Nghién ctu dugc thuc hién theo
Quyét dinh s6 838/QD-HVQY ngay 22
thang 3 ndm 2022. S6 liéu duoc B6 mon
Sinh Iy bénh va B6 mon Phau thuat thuc
hanh cho phép st dung va cong bd.
Nhém tac gia cam két khong c6 xung
dot loi ich trong nghién curu.

KET QUA NGHIEN CU'U

1. Két qua cua nghién ciru cay dia vat liéu

bia dugc phu HA
Hinh 1. Hinh anh X-quang dia va nep vit sau phau thuat 30 ngay.
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Bang 1. Hinh dang dia sau phau thuat ciy dia ZK60.

Hinh dang dia (n,%)
Théi o ,
didm  Vhom tho Ivoy  Nhamnhé  Nhamnhé Mt hinh
<R >R dang dia
Nhém 1 (n=16) 16 (100) 0 0 0
a7 \hem2 (n=16) 16 (100) 0 0 0
ngay
Nhém 3 (n=16) 16 (100) 0 0 0
Nhom 1 (n=16) 13 (81,25 3 (18,75) 0 0
Sau30 \hom2 (n=16) 13(8125) 3 (18.75) 0 0
ngay
Nhém 3 (n=16) 16 (100) 0 0 0
Nhom 1 (n=12) 8(66,66) 2(16,67)  2(16,67) 0
Sau 60 \sm2 (n=12) 7(5833) 2(1667) 3 (25.00) 0
ngay
Nhém 3 (n=12) 12 (100) 0 0 0
Nhém I(n=8)  4(50,00) 2(25,00)  2(25,00) 0
Sa90 \hem2 (m=8) 4(50.00) 1(1225)  3(37.75) 0
ngdy
Nhém3 (n=8)  8(100) 0 0 0
Nhém 1 (n=4)  2(50,00) 1(25,00)  1(25,00) 0
1
Saul80 \hem2m=4) 125000 1(2500) 2 (50.00) 0
ngdy
Nhém3 (n=4) 4 (100) 0 0 0

(R: Ban kinh dia)

Pia ZK60 & nhom 2 bi bién ddi hinh dang nhiéu nhét, chi con mot sb it gitr lai
hinh dang tron nhu ban dau (1 dia, ty 18 ¥ vao thoi diém ngay 180 sau phau thuat).
Trong khi d6, & nhom 1, ty 1& dia gitt hinh tron nhu ban dau cao hon (2 dia, ty 1¢
2/4 dia & ngay 180 sau phau thuat).
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Bing 2. Sy hinh thanh béng khi quanh dia ZK60 sau phau thuat.

Thoi diém Puwong kinh bong khi (n, %)
sau phiu thuit Nhom tho Khéng c6 <4R > 4R
Nhom 1 (n=16) 15 (93,75) 1 (6,25) 0
Sau 7 ngay Nhoém 2 (n = 16) 14 (86,5) 2 (13,5) 0
Nhom 3 (n=16) 16 (100 ) 0 0
Nhoém 1 (n=16) 10 (62,5) 6 (37,5) 0
Sau30ngay  Nhom 2 (n=16) 5(31,25) 5(31,25) 6 (37,5)
Nhom 3 (n=16) 16 (100) 0 0
Nhom 1 (n=12) 4 (33,3) 4 (33,3) 4 (33,3)
Sau 60 ngdy  Nhoém 2 (n=12) 1(8,4) 4 (33,3) 7 (58,3)
Nhom 3 (n=12) 12 (100) 0 0
Nhém 1 (n = 8) 4 (50) 0 4 (50)
Sau 90 ngay Nhom 2 (n =8) 0 1(12,5) 7 (87,5)
Nhoém 3 (n = 8) 8 (100) 0 0
Nhom 1 (n=4) 0 2 (50) 2 (50)
Sau 180 ngay  Nhom 2 (n=4) 0 0 4 (100)
Nhom 3 (n =4) 4 (100) 0 0

(R: Ban kinh dia)

Dia ZK60 ¢ nhom 2 bi bién d6i hinh dang nhiéu nhat, chi con mét sd it gitr lai

hinh dang tron nhu ban dau (1 dia, ty 18 ¥ vao thoi diém ngay 180 sau phau thuat).

Trong khi d6, & nhém 1, ty 1¢ dia giit hinh tron nhu ban dau cao hon 2 dia, ty 18

2/4 dia & ngay 180 sau phau thuat.
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2. Keét qua cia nghién ctru cay nep vit vat liéu

Bang 3. Hinh dang nep vit sau phau thuat két xuong.

Thoi diém ) ) Hinh dang nep vit (n, %)
sau phau thuit Nhom the Nhin thiy r6  Khéng nhin rd

Nh6m 4 (n = 28) 28 (100) 0
Ngay 7 Nhom 5 (n = 28) 28 (100) 0
Nhom 6 (n = 28) 28 (100) 0
Nhom 4 (n = 28) 28 (100) 0
Ngay 30 Nhoém 5 (n = 28) 28 (100) 0
Nhom 6 (n = 28) 28 (100) 0
Nhom 4 (n = 21) 21 (100) 0
Ngay 60 Nhom 5 (n =21) 21 (100) 0
Nhém 6 (n =21) 28 (100) 0

Nhom 4 (n = 14) 12 (85,71) 2 (14,29)

Ngay 90 Nhom 5 (n = 14) 10 (71,43) 4(28,57)
Nhom 6 (n = 14) 28 (100) 0

Nhém 4 (n =7) 5(71,43) 2 (28,57)

Ngay 180 Nhém 5 (n=7) 3 (42,86) 4(57,14)
Nhém 6 (n = 7) 28 (100) 0

Tir ngay thr 7 - 60 sau phau thuat két xwong, tat ca bo nep vit déu nhin 1o trén
phim X-quang. Tu ngay 90 tr¢ di, bat dau co hién tuong ti€u nep vit. So luong bo
nep vit bi tiéu di, nhin mo, khong rd hinh anh trén phim X-quang ting dan dén
ngay 180 sau phau thuat (2/7 (28,57%) bo nep vit khong nhin rd hinh anh & nhom
4; 4/7 (57,14%) bd nep vit khong nhin rd hinh anh ¢ nhom 5). 100% nep & nhom

6 duoc nhin r6 ¢ cac thoi diém.
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Bang 4. Sy hinh thanh bong khi quanh nep vit sau phiu thuat két xuong.

Thoi diém , .
Nhom tho

Hinh anh bong khi (n, %)

sau phiu thuat Khong ¢6 Co bong khi

Nhoém 4 (n = 28) 22 (78,57) 6(21,43)

Ngay 7 Nhoém 5 (n = 28) 7(25,00) 21 (75,00)
Nhoém 6 (n = 28) 28 (100) 0
Nhoém 4 (n = 28) 28 (100) 0

. Nhoém 5 (n = 28) 22 (78,57) 6(21,43)

Ngay 30

Nhoém 6 (n = 28) 28 (100) 0
Nhoém 4 (n =21) 21 (100) 0
Ngay 60 Nhém 5 (n=21) 21 (100) 0
Nhoém 6 (n =21) 21 (100) 0
Nhoém 4 (n = 14) 14 (100) 0
Ngdy 90 Nhém 5 (n = 14) 14 (100) 0
Nhoém 6 (n = 14) 14 (100) 0
Nhém 4 (n=7) 7 (100) 0
Ngay 180 Nhém 5 (n=7) 7 (100) 0
Nhém 6 (n=7) 7 (100) 0

Bong khi quanh nep vit chi xuét hién & nhém 4 va nhém 5, khong xuat hién &

nhom 6. Tinh trang bong khi chi xuit hién trong 60 ngay dau sau phau thuat két

xuong. Tir ngay 90 trd di, bong khi quanh nep vit bién mat hoan toan (sb tho cé

bong khi quanh nep vit = 0).
BAN LUAN

1. Két qua sy tu tiéu & nghién ciru
cay dia vat liéu

D6i v6i hinh anh X-quang, chung toi
quan tAm dén sy hinh thanh bong khi va
su thay doi hinh dang cua vat li€u sau
khi duoc céy vao co dui tho. Déi véi su
thay d6i hinh dang, két qua nghién ctru
cho thdy bat dau tir ngay thtr 30 sau
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phau thuét ciy dia vat liéu di c6 su thay
d6i vé hinh dang vat lidu. Tuy nhién, két
qua nghién ctru cho thay vt liéu ZK60
khong phtt HA duong nhu bién d6i hinh
dang nhanh hon so véi vat ligu ZK60
phtt HA tir ngay thtr 30 - 180 sau phau
thuat céiy dia vat liéu vao co dui tho.
Diéu nay cho thay 16p phu HA di han
ché su tiéu huy qué nhanh cua vat liéu
Mg ZK60.
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Sy tiéu vat lidu Mg khi duoc ciy
ghép vat lidu co thé 1a co ché gay ra cac
bong khi & quanh vi tri cdy dia vat liéu
do phan ung hoa hoc xdy ra gitra cac
thanh phan giai phong tir sy ty tiéu cia
vat liéu v6i thanh phan ciia co thé. Nhan
dinh nay pht hop khi sy xuét hién bong
khi nhiéu hon va 1é6n hon & nhém cdy
dia vat li¢u ZK60 khong phu HA so véi
& nhom cy dia vat liéu ZK60 phu HA.
Két qua nghién ciru cua ching t6i phu
hop vé6i két qua nghién ctru trude day
cua Dang va CS (2019) [4] va Kim va
CS (2022) [5], nghién ctru tinh tuong
thich sinh hoc cta vat li¢u Mg cling cho
thdy c6 sy hinh thanh bong khi ting dan
cung vdi sy suy giam kich thudce cua vat
lidu tiéu hily dan tir tudn thir 2 - 12 sau
phau thuét cdy vat liéu Mg vao co dui
tho. Chung ti cho rang bong khi co thé
anh huong nhat dinh dén tinh twong
thich sinh hoc cta vat liéu do co thé
ngin can qua trinh lién xuong tir su
choan chd cua bong khi dugc hinh
thanh ta1 vi1 tri céy ghép. Vi vay, khi han
ché sy hinh thanh bong khi lam cho vat
ligu ZK60 dugc phu HA c6 tinh tuong
thich vé6i t6 chitc sdng cao hon so vat
liéu ZK60 khong phu HA.

2. Két qua su ty tiéu ¢ nghién ctru
cAy nep vit vat liéu

Két qua & bang 3 cho thiy qua trinh
tiéu huy cua nep vit ZK60 khong phu
HA nhanh hon so v6i qua trinh tu ti€u
huy cua nep vit ZK60 phu HA. Su tu

tiéu cua vat lieu két xuong co thé 1a
nguyén nhan hinh thanh cic bong khi
quanh vi tri két xuong. S6 luong bong
khi & nhém két xwong nep vit ZK60
khong phit HA cao hon so véi s6 luong
bong khi quanh nep vit & nhom ZK60
pha HA. Pic biét, bong khi chi xuét
hién & ngay thtt 7 sau phiu thut & nhém
két xuong nep vit ZK60 phit HA véi ty
1€ 1a 6/28 (21,43%), trong khi & nhém
két xuong nep vit ZK60 khong phu HA
xudt hién & ca ngay thir 7 va ngay tht
30 sau phau thuat két xuong véi ty 16
lan lwot 1a 21/28 (75%) va 6/28
(21,43%). Su xuét hién bong khi c6 thé
la dic diém riéng cua cac vat liéu ty ti€u
huy dugc ghi nhan ¢ cac nghién ctru
trudc day [6, 7]. Ching toi cho rang sy
hinh thanh bong khi c6 thé lam anh
huong dén do bam chic cua nep vit 1én
xuong dui tho. Vi vay, khi xuét hién
nhiéu bong khi hon véi kich thude 16n
hon ¢6 nguy co bat loi cho su lién
xuong trong két xwong nep vit trén 1am
sang. Do do, c6 thé thdy khi pha HA vat
liéu ZK60 da c6 toc do tu tiéu cham hon
nén bong khi nho hon va it hon.

KET LUAN
Céy dia hop kim ZK60 phu va khong
phi HA vao co dui c¢é sy hinh thanh
bong khi trén phim X-quang. Trong do,
hién tugng hinh thanh bong khi & nhom
hop kim ZK60 khong phu HA c6 ty 1€
cao hon, kich thudc 16n hon.
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Nep vit hop kim ZK60 c6 phu va
khong pha HA déu c6 tinh ty tiéu, phan
huay sinh hoc chi xuat hién trong 7 ngay
dau (c6 bong khi quanh nep). Sau 7
ngdy, cac bong khi bién mat va ngimg
tao ra. Hinh dang dia va ngp vit & nhém
cay vat liu Mg ZK60 pht HA thay doi
cham hon so v&oi1 nhom vat liéu ZK60
khong phu HA.
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